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Eau Claire. ( 'ity of' Wisconsin, 
U.S.A., the ro. scat of Hau nairc 
CO, At. the continence i>r the l^au 
(’laire and Chippewa rivers, 88 jn. 
R. of St. Paul, it is served by 
several rlys. Ita buildings include 
a Carnegie library and state 
teachers'’ college. The commercial 
centre of N.\\h Wiscionsin, outlet 
for the (hippewa lumber district, 
Kau Claire makes machinery, rc‘- 
frigerators, aluminium products, 
tires, and harness. vSettled in 184b, 
it was granted a citv charter in 
1872. l^op. (1950) 36,058. 

Eau-de-Cologne. A perfume 
said to hav(‘ been invented by an 
Italian (hemist, dohann Maria 
Farina, who settled in Cologne in 
1709. It is })elieved that the ori- 
ginal recipe waS lost and neveu* 
recovered, though many chemists 
in (\)logne, using the mime Farina, 
(‘hum to bo the sole owners of it. 
The perfume is prepared from alco- 
holic vegetable e.xtracts, (essential 
oils, and nictified spirits. The usual 
recipe prescribes twelve drops of 
each of the essential oils, bergamot, 
citron, noroli, orange, and rose- 
mary, with one dram of Malabar 
cardamoms and a gallon of rocti- 
tied spirits, which are distilled to- 
gether. Eau-de-(.Vdogne is made 
in Creat Britain hy mixing thC/ 
(‘Hsential oils with a highly purified 
spirit so that distillation is un- 
necessary. 

Eau-de- Javel. Bleaching 
liquid drst made in 1789 at the 
f Javel chcmic*al works, Paris. Pre- 
pared by passing chlorine gas into 
a solution of potash, it was the 
first practical means of utilising 
t h(‘ bleaching properti(‘H of chlorine, 
and was also user! as a disinfectant. 
Some little timts later Charles 
Tt'nnant, of Clasgow, prepanul 
bleaching powder by passing 
(‘hlorhui gas over quicklime, and 
Labarraque, a French chemist, 
made a better bleaching liquid, 
cau-de-Labarraque, w'hich is a 
solution of sodium hypochlorite 
made from sodium carbonate and 
calcium hypochlorite. 

Eau-de-vie (Fr., water of life). 
Old French name for brandy. The 
product of a distilled wine was so 
called in the J3th and 14th cen- 
turies, and the name is still used. 
The ©aux-de-vie do marc are dis- 
tilled from wine lees or from the 
residue in the stills after the best 
brandy has been made. Slee 
Brandy ; Fire-Water. 

Eauat*-Boimes. Hpa and winter 
sports centre of France, fn the 
dept, of Basses- Py r^nt^ea, it is 
28 m. B* of Pau. It stands 2,460 ft. 
high, just where two streams, com- 
ing down from the Pyrenees --"the 
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Sourdc and the Valent in~meet, 
and is named on account of its 
wat(‘rs which luive been known 
since the 14th c(n)tury, and are 
used in the tivatment of lung aud 
other trouhles. Pop. (1954) 558. 

Five miles to the S.W. is Faux- 
('haud(‘H, standing where a sti’eam, 
the Oavc d’Ossan, eonu's down 
from the Pyreneiss through a 
valley t-hat is among the most 
heautifiil in the neighbourhood. 
Here also arc hot. s])nngs which 
are sul})huroutt and are used in 
treating rheumatism, respiratory 
affections, and other disordtwH. 

Ebb. Reflux or return of the 
l,ide-water towards the sea. Fbl) 
tide occurs when tidal water re- 
turns to the lowest point it can 
rea(‘h on any particular day. 

Ebbsfleet, Coast hamlc^t of the 
Isle of 'fhanct, Kent, Fnghind. 
It stands on Pegwell Bay, 3J m. 
S.W. of Ramsgate, and is the tra- 
ditional landing point of Hor^gist 
and Horsa in 449-4.50, and also 
the f)laeo at which S. Augustine 
and his forty monks disembarked 
in 597 to undertake the re- 
(‘vangclisation of the English. 

Ebbw Vale. An urban dislric't 
of Monmouthshire, England. It 
stands on the Ebbwfawr, a bead- 
stream of the Khbw, 21 m. N.W. of 
Newport, and is served by two 
railways. In a busy colliery dis- 
tric.t, it has large tinplate works, 
iron and steel being also manu- 
factured on a large S(‘ale. Christ 
(hurch is a modern building in 
the E.E. style. Market day, Sat. 
Pop. (1951) 29,220. 

E})bw Vale gives its name to a 
county constituency. Aneurin 
Bevan, who was born at 'Tredegar 
near by and worked as a miner in 
the area, was Labour M.P. for 
Ebbw Vale from 1929. ' Prm. 
abboo. 

Ebenaceae. Family of trees 
and shrubs : the ebony family. 
They have alternate, undivided 
leaves and regular flowers, suc- 
ceeded by berries. They are chiefly 
natives of tropical oountrios. The 
timber is hard and dark- coloured. 
Nee. Ebony. 

Eben-Emael. A fortress of 
Belgium. When the Ger- 


mans invaded Belgium on May 10, 
1940, the hn'tress system of Liege 
was one of the main bastions of 
t he defence. Ehen-Ernacl, the most 
recent of the fortifications, covered 
200 acres. Trenuindons attacks 
were developed by German heavy 
artillery, bombing planes, and 
waves of infantry. Parachutists 
landed on the top of the fort in 
darknes.s, and put the defensive 
armament out of action by 
thrusting bombs and explosives 
through the casemates. The re- 
maining forts in the Liege system 
held out for some days, but the 
Germans claimed the capture of all 
the inner wawks by May 21. {See 
illus. p. 1050.) 

Tn the course of the liberation of 
Ihdgium, Eben-Emael was cap- 
tured by the Allies Bept. 12, 1944. 

Ebenezer (Heb., stone of help). 
Name of an unidentified spot 
where the Hebrews were defeated 
by the Philist ines (1 Bam. 7) ; also 
that of a stone set up by Bamued 
near Mizpah in memory of an 
laraelitish victory over the Phil- 
istines (1 Bam. 4). Tt is used as a 
Christian name. 

Eberhard (1445-96). Duke of 
Wiirttemberg. Born Dae. 11, 1445, 
a member of the ri ling family of 
Wiirttemberg, the fifth to boar the 
name Eberhard, ho became count 
of one part of it in 1457. In 1482 
he soe.urod the rest of the country, 
and in 1495 was raised to the rank 
of a sovereign duke. By uniting 
Wiirttemberg and by obtaining 
support for (certain changes, both 
Irom the emperor without and 
from his own nobles within, he is 
regarded as the founder of the 
country. One who shared in the 
intellectual awakening of his time, 
lie founded the University of 
Tubingen and encouraged scholars. 
Eberhard, who was known as the 
Bearded (im Bart), died Fob. 25, 
1496, at Tubingen. 

Ebers, Gkoko Moeitz (1837- 
98). German Egyptologist and 
novelist. Born March 1, 1837, at 
Berlin, he studied at GUttingen 
and Berlin, and early specialised in 
Egyptology. To popularise his 
favourite study through the me- 
dium of fiction, he published a 
novel in 1864 (Eng. trans. An 
Egyptian Princess, 1870-71). In 
1865 he became lecturer and later 
professor in Egyptology at Jena ; 
he hold a similar post at Leipzig 
1870-89. 

After travels in Egypt, Ebers 
published a work on Egypt and the 
Book of Moses, 1 868. He revisited 
Egypt in 1872-73 and found at 
Thebes the so-called Papyrus 
Ebers (later acquired by T^eipzig 
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Museum). The longest and most 
important of Egyptian medical 
papyri, in it magic and medicine 
are interwoven ; it was written 
in the early XVIIIth dynasty and 
seems to be a compilation oF 
prescriptions and excerpts From 
earlier medical textbooks. 

Ebers also wrote historical 
novels descriptive of 8onth Ger- 
many and the Netherlands in the 
16th century. He died at Tutzing, 
Aug. 7, 1898. 

Ebert, Fiukdrich (1871-1926). 
German president. Born at 
HcidellxTg, Feb. 4, 1871, and 
educated at an elementary school, 
ho was apprenticed to a saddler of 
that town. In 1892 he became 
editor of the Socialist organ, 
Bremer Burgerzeitung,and in 1894 
married Louise Kamp, who, he 
said, proved his best counsellor 
throughout his career. Leader of 
the Socialists by 1916, in the re- 
volution of 1918 ho Hucceed(‘d 
Prince Max of Baden as chancellor 
on Nov. 9, and then ])ecamo pro- 
visional ])resident of Germany. 
The first Socialist president main- 
tained his position through the 
stormy days of Jan., 1919, and at 
the opening of the new national 
assembly at Weimar on Feb. 6, 
made a long protest against the 
armistice terms, and urged the 
union of German Austria with 
Germany. On Feb. 11 Ebert was 
confirmed in the presidency of the 
republic which he held until his 
death on Feb. 28, 1925. His rule 
was tactful and statesmanlike and 
he was held in respect by the Ger- 
man states. He published several 
books, including a study of German 
Social Democracy, 1924. 

Eberth, Karl Joseph (1835- 
1926). German bacteriologist. 
Bom in Wurzburg, Sejit. 21, 1835, 
he studied under KolHker and 
Virchow. He was professor at 
Ziirich, 1874, and at Halle, 1881- 
1911. He made important con- 
tributions to bacteriology, and in 
1880 discovered the typhus bacil- 
lus which bears his name. He 
died Dec. 2, 1926. 

Ebionites (Hebr. poor). 

Name given to certain Judaising 
sects in the Christian Church in 
the 2nd century. Denying the 
divinity of Christ, they regarded 
Christianity as merely a reformed 
type of the Jewish reli^on, and 
Cmist as only a natur^ man of 
exceptional spiritual attainments 
acquired by a strict observance of 
the law of Moses. References in 
the writings of Irenaeus and other 
Fathers state that the Ebionites 
observed aU the details of the 
Mosaic IjRW, recognized only the 


Gospel of S. Matthew, and re- Ebonite or Vitz-axite. Hard 

jected S. Paul as an apostate. At vulcanised rubber made by mix- 

a later period many of the Ebion- ing pure rubber with about one- 

ites held the Gnostic heresy of the third of its weight of sulphur, and 
flualistic origin of the universe. lienting for a number of hotirs ui 
Eblis OR Iblth. A Mahomedan temp{‘rature rising to .'{(Xr F 
name for Satan or the prince of Ebonit(‘ is often tised ns a sub 

clarknesR. Tn the Koran it is stitute for bom^ ivory, and horn, 

stated that God, having mndt‘ for making small ' ornaimnitat 
Adam, called upon the angels to articles like combs, knifi* hamlles. 
bow down and worship him ; all buttons, etc. It eaii be moulded 
did so except Eblis, who refused, cut, earved, and polislual to .a high 
and became the declared enemy oi’ degree of perfection. It has go«)d 
the newly created race of men. eleet.rmail insulation prop(‘rties, 
Eblis is also described as chief of though for high fiaafuenCv work 
the genii. plasties have hen found more safis- 

E-Boat. Popxdar but ineorr(‘et iaetor\'. x're KuhlsT. 
name given to the ^^e/iHrUhoot Ebony {/>/o.v/n/rov). 'frees of 

(Ger. swift boat), or motor torpedo- the family ElJemieem^ whoH< 
boat used by the Ger- 


mans in the Second 
Great War. The name 
was incorrectly applied 
under the impression 
that the German t(u-m 
was Kilboot (speedboat) ; 
whereas the ojfficial title 
was Hchndlhoot and the 
letter S w'as pndixed tf> 
a vessers numbt‘r. The 
largest type <iiHpla(‘(‘d 
86 tons on a length of 
195 ft. and was (Iriven 
by Dies(*l engines (h 



heart -u<Mul is tlu* ebony 
of eomrneree. vS<‘V{‘rnl 
speei(*s furnish tlu* tirn- 
la‘r, the fliffereiu’c being 
denotf'd by tlu* place of 
origin. .Mauritius ebony 
is the produce <d‘ /). 
fbf Hum ; this, with that 
protiueetl by A 
hiia, is the finest known. 
GoiMrmandel ebony 
c‘onu*M from /?. mdfh 
naj'f/ltNL ('nljumuider 
wood, a variegated 
elK»nv% 1« the timber of 


vcloping 2,4()<) h.p. to froVn liiclin 

Sive a speed of 33 knots. Ceylon. Homo 

There were two 19‘7-in, torpedo* spaci©» have edible fruits, 
tubes mounted on either beam and 
firing forward. With a crew of 19, 
the vessel had a range of 6(K) m. 

i^chmllhoott were the most 
active of the German surface craft 
during the war, frequently attack- 
ing Allied convoys in the English 
Channel and the Mediterranean. 

Lying low in the water, they were 
inconspicuous and could launch 
their toriKjfloes before their targets 
detected their presence. They 
made extensive use of smoke 
l>oth before and after attack. 

Their activities wovo eventually 
(‘becked by sw'ccps organized by 
the R.A.F! and by motor lormilo 
boats. See Coastal Forces Graft. 



species have edible fruits. 
Date-plum ; Persimmon. 

Ebor. Abbreviation of Elxmi- 
cum or Eburaeum (r/.r.), the laitm 
name for York. It is uwhI as a aig. 
nature by the archbishops (J York. 
Eboractun* See Ebttfat‘um, 
Ebou^, ArKu.i'HE Ffet.rx Hvl* 
VKBTKE (1884-1944). French ad- 
ministrator. the son of an 

Afri(*aji n(*gr<», was la»rn in 
(‘ayenne, Fr<*neh (bnana, and 
cdu<‘at(al at (\v«*nne (’oHege and 
the h’orlmnne, jkiris. He entensi 
the French colonial service and hi 
1936 lK*eame governor of Guade- 
the* first nnm of colour to 
to that posithm. Governor 
of I.*ake Chad Territory from 

1938, he ref urns 1 to 
capitulate at the* 
order of Vichy and 
d eel are d for de 
Gaulle, Aug., 1940, 
thereby securing 
for the Allies the 
whole of Central 
Africa from W. to 
E. He became gov- 
ernor-general of 


AMca in Nov., 
1940, and died in 


B-Boat. Oen^ motor tori»do-boat of the Second 
Great War, here teen at high tpeed 


while on his way 
to the T.#cbanon. 
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Ebro (anc. Ihenis). River of 
N.E. Spain. Rising in the Canta- 
brian Ms., in the prov. of San- 
tander, it flows S.E. to the Medi- 
terranean. Its length is about 460 
m., and it drains some 35,000 sq. 
m. Its chief affluents are the 
Jalon, Huerva, Guadalope, Ara- 
gon, Gallego, and Segre. Running 
through narrow valleys, its chan- 
nel is obstructed by shoals and 
rapids. Ships can proceed only as 
far as Tortosa (16 m.). 

During the Spanish Civil War, 
1936-39, there was heavy fighting 
along the line of the Ebro when 
government forces launched an 
offensive across the river in July, 
1938, to relieve pressure on the 
Sagunto sector. Gen. Franco’s 
troops were taken by surprise, 
and the Ebro was crossed on July 
25. Gandesa was almost en- 
veloped, despite frequent and 
costly counter-attacks. On Aug. 
7 Franco began a counter-offen- 
sive and made some progress ; 
but during the ensuing three 
weeks neither side gained any real 
advantage. Some 300,000 men 
were engaged in a sixth attack on 
Oct. 2, but, despite great superiority 
in the air, Franco’s troops achieved 
only local gains, and by the end 
of the month the government 
forces were still inside his terri- 
tory. On Nov. 7 the Nationalists 
seized the bridgehead of Mora de 
Ebro ; by the middle of that 
month the government forces had 
been cleared from the left bank 
of the river, which was recrossed 
on the 16th. The Ebro battles 
laid the foundations for Franco’s 
conquest of Catalonia ; the losses 
incurred by the government army, 
estimated at 40,000, could not 
be replaced and undermined mor- 
ale. The Nationalists employed 
massed artillery and extensive 
bombing in this campaign, while 
the government relied on intricate 
field fortifications. 

EbuUioscope. Apparatus for 
determining the boiling-point of a 
liquid, fi.gr. in working out mole- 
cular weights. It is sometimes 
employed for ascertaining the 
alcoholic strength of solutions 
from the temperatures at which 
they boil. 

Eburacum oe Eboeaoum. Ro- 
man town on the site of which the 
city of York, England, now stands. 
Here Hadrian held court, A.n. 120 ; 
Severus, 211, and Constantius 
Ohlorus, 306, died ; and Con- 
stantine the (ireat was proclaimed 
emperor, 306. The name, of 
Celtic origin, implies a pre-existing 
settlement. The legionary fortress, 
erooiod c. A.n. 71-74, was the base 



for the conquest and control of N. 
Britain. The accompanying civil 
settlement was given colonial rank 
in the 2nd century. 

E9a de Queiroz, Josjfe Maeia 
(1845-1900). Portuguese author. 
Born at Povoa do Varzim, near 

Oporto, Nov. 
25, 1843, and 
educated at 
Coimbra uni- 
versity, he 
joined in 1871 
the staff of the 
critical journal 
As Farpas. In 
1874 he pub- 
lished a novel 

^Poituluese&M’ “ 

ted a good deal 

of attention, 0 Crime do Padre 
Amaro. He was Portuguese consul 
successively at Havana, Newcastle, 
Bristol, and Paris. His later stories 
included 0 Primo Bazilio, 1877 
(Eng. trails. Dragon’s Teeth, 1889) 
and A Reliquia, 1886. The post- 
humous collection of Contos, 1902, 
contained the famous stories 0 
Defunto and O Suave Milagre, 
translated into English as Our Lady 
of the Pillar and The Sweet Miracle. 
He^died Aug. 16, 1900. 

Ecartd (Fr., discarded). A 
card game for two players which 
had a great vogue in France at the 
beginning of the 19th century. 
The six down to the two inclusive 
of each suit having been removed 
from the pack, the players cut for 
deal, and the pack is shuffled by 
the dealer, and cut by his oppo- 
nent. The dealer then gives five 
cards to the other player and to 
himself ; either three and two or 
two and three alternately. The 
eleventh card is turned up for 
trumps, the remainder of the pack 
forming the stock. Should tho 
eleventh card be a king the dealer 
scores one point; otherwise the 
turn-up has no scoring value. 

The players then look at their 
hands, ana should the non-dealer 
(tho leader) be satisfied with his 
cards, he may at once proceed to 
play them. But if he considers it 
would be advantageous to change 
any or all of them, he says, “ I 
propose ” or Cards.” Tho dealer 
then has tho option of changing 
his cards also; and on deciding to 
do so says, “ I accept ” or “ How 
many ? ” Should he be satisfied 
with his cards, he may refuse, and 
exclaim “ I refuse ” or “ Play.” 
If either player refuse to change 
cards, then both must play their 
original hands. Otherwise, the 
discarding of cards for otlu^rs in 
the stock may proceed so long as 
both are agreeable. The players 


being satisfied with their hands, 
the play begins. If either holds 
the king of trumps he must declare 
it before playing his first card, and 
is entitled to mark one point. 

The object of the game is to 
make tricks ; the highest card of 
a suit wins, though a trump 
naturally scores over any card of 
another suit. A player must 
always take a trick if able to do so. 
The cards rank in this order : 
King, queen, knave, ace, ten, 
down to seven. The winner of a 
trick always leads to the next. 
The score ig made as follows : 
Turning up or holding the king of 
trumps counts 1 ; winning three 
tricks out of five is called the 
'point and also counts 1 ; winning 
all fiv'e tricks is termed the vole and 
counts 2. If either player fail to 
make three tricks after having de- 
clined cards, his adversary scores 
2. A game consists of 6 points. 

Ecbatana, Agbatanas, oe 
Hangmatana (Heb. Achmetha, 
Ezra 6). Ancient capital of Media. 
Here Cyrus was crowned in 549 
after his defeat of Astyages. Nearly 
6,000 ft. above sea level, it became 
a residence of Persian and Parthian 
kings. The modern Hamadan lies 
over tho ancient mound. Herodotus 
describes the sevenfold fortifica- 
tions, each a different colour (1,98). 

Ecbatana in Syria, where Cam- 
byses died, may have been 
ffamath. 

Ecce Homo (Lat., Behold the 
Man). Short title of a survey of 
the life and work of Jesus Christ 
by Sir J. R. Seeley. It was pub- 
lished anonymously in 1866, and 
caused a storm of criticism. It 
attempted to present Christ as an 
exclusively human personality, the 
founder of a new system of society. 

Eccentric (Gr. eklcentros, out of 
the centre). In engineering, a 
metal disk, mounted eccentrically 
on* a shaft, to give reciprocating 
movement to a valve or pump or 
lever. The edge of the eccentric 
is grooved and encircled by an 
eccentric strap, one half of which 
is secured rigidly to the front end 
of a connecting-rod. In effect an 
eccentric is a cam : or it may be 
regarded as a crank having a pin 
larger than the shaft. See Link 
Motion ; Steam Engine. 


f' '■ 



Eocentrio. Metal disk on a ahatt 
fixed out ol centre. A and B show 
two positions of this movinsr shaft 
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Ecclefechan. Village of Dum- 
friesshire, Scotland. It is 6 m. 
S.E. of Lockerbie by railway, and 
it has been identified as the origi- 
nal of Entepfuhl in Thomas 
Carlyle’s Sartor Eesartus. It was 
Carlyle’s birthplace and burial 
place. Near by are the Roman 
camps of Birrcns and Birrenswark. 
Pop. 988. See Carlyle ill us. 

Eccles. Mun. bor. of Lanca- 
shire, England. It stands on the 
Irwell, 4 m. W. of Manchester, of 
whicli it is an industrial suburb, 
and is served by the railway. 
Famous for Eccles cakes (inadii of 
pastry with currants), the town has 
cotton and other textile industries. 
It has an <,)1(I church. It giv(‘H its 
name to a bor. eonstitueinw. Poin 
(1951) 43,926. 

EcclesfiLeld. Parish of the 
West Riding of Yorkshire, Eng- 
If^nd. It is 6 m. W.N.W. o/ 
Sheffield, and is served by rly. and 
bus. The Perpendicular church of 
S. Mary, formerly designated the 
Minster of the Moors, contains 
some fine oak carving. There*, are 
cutlery and tool works, papf‘r mills, 
ironworks, and collieries. Pop. 
(1051) 30.262. 

Ecclesia (Cr. ekhahm^ to call 
forth). In ancient Athens, the as- 
sembly of the whole body of free 
citizens. The meetings were held 
in the Pnyx and latterly in th<^ 
theatre ; on special occasions they 
were held in the agora. In theory 
the ecclesia was the supreme 
power in the state, and any citizen 
had the right to speak ; hut in 
practice its power was virtually 
confined to the business which had 
boon prepared for it by the houlf, 
or council of 6(K>. Voting was by 
show of hands, and on special 
occasions by ballot. In addition 
to some 40 regular meetings a 
year, the ecclesia could also he 
convoked for special business by 
a chief magistrate. The Greek 
name eoclosia (Fr. f'f/liae) came to 
be applied in Christian times both 
to the assembly of Christians and 
to the place of assembly. See 
Cathedral ; Church. 

Ecclesiastes. Title adopted, 
through the Vulgate, from the fcJcp* 
tuagint, for the O.T. book which in 
Hebrew bears the “title Kohcleth. 
The meaning of the Hebrew term is 
disputed, but may be one who 
speaks in an assembly ” (hence 
Jerome’s rendering condonaior and 
the English translation “ the 
Preacher’^’). In chap. 1, in\ 1, 12, 
the writer seems to la* identified 
with Kin^ Solomon, to whom trad- 
ition ascribed the authorship. But 
the language of the book, which 
contains Persian and possibly 


Greek words, and represents a 
transitional stage in the develop- 
ment of Mishnic Hebrew, is that of 
an age much later than Solomon’s. 
Tlie book cannot, however, he 
later than Ecclesiasticus (r. 200 
B.O.), which pro-supposes its exis- 
tence. it prtwut.s a .strange ming- 
ling of despair and pessimism 
(“ Vanity of vanities, all is 
vanity ”) wuth an irresistihU* sense 
of the goodness of Cod, Thus the 
writer’s utterances oft<‘n seem 
contradictory. 

The true (explanation seems to 
he that the hook is a series of re- 
ffections representing two or more' 
moods, or in other words is the 
record of the negative and positivt* 
phases in a souI’.m struggle for light. 
Henc'*, probably under Gre(“k in- 
fluencf^, a philosophic materialism 
and (‘pieunainism ; under the in- 
ffuenee of national suhjeetion, a 
gen<*ral despondeiu-y ; and yet, 
under tin* influenee of an innate 
religiou.s treml, an umpienehahh* 
faith in a divine diHp<‘nsation. Th(‘ 
materialistie elennmt will account 
for the hesitation with which th<* 
book was admitted into tin* He- 
brew Canon. The wnt<‘r in om* 
mood sees littli^ profit or progress 
in lift* ; the same happt‘ningH recur 
perpetually (c/. Nietzsche’s phih)- 
Sophy). Tho best eourso in life. 
Kt'cms to he to cat and drink and 
enjoy things as much as possible. 
But in nnothtT mood tht^ writer 
realizes that true happin<‘Hs is 
dependent upon fear of God and 
obedit»nee to His commandmentH. 

Ecclesiastical Commission. 
Body constituted in 1836 to man- 
age the exteriMive estates of the 
Church of England. l’nd(*r its di- 
rection the large incomes of certain 
bishops and otluT dignitari<*s wen* 
gradually reduced to a more uni- 
form scab'. 

In certain casea in 1836 the dean 
and chapU*r refus<‘d to ha ml over 
the catheilral estates to the com- 
missioners, and s«*veral such in- 
comes were redueed owing to 
agricultural deprt'»ssion. Thom* 
winch took the other course re- 
ceived a fixed income whatever 
the ixmt-roll of the aurrondereri 
estates might be. The eommissimi 
dealt with an annual income of 
nearly £2,900,900, and after pay- 
ing the various »ti|Kmd« it usimuy 
set aside some £4<K),fM)0 a year 
for increaHing the endowment of 
poor livings and providing for 
the foundation (»f new ones. 

In 1047 this braiy was merged 
in the new (’hurch Commission 
(y.u.), its members tiecoming 
known os the Church Commis- 
sioners for England, (Jonmdi Num- 


ber One Mill bank : The Story of 
the EccIesiaHti(‘ai Commission, 
J. R. Brown, 15144. 

Ecclesiastical Cotirts. Courts 
of law that deal with offences 
against eceh'Hiastieal law, i.c. eases 
affecting benefice.s and the likt*. 
Such arc in their nature eonfimal 
to the established chundi. The 
Courts 1h‘ 1(! by the Bop<‘ and by 
the various prelates of the R.C. 
Church are f*e<‘l<‘staHticaI courts. 

In England Gcrif-s nn* now for 
practical }Uir})OMcs nil tin* sanu* 
footing lu'forc flu* law as luymt*!!. 
Formerly this vas not so, and tin* 
church courts dealt with all kinds 
of offene(‘H eommitfed by elergy- 
men as w<‘ll as with all eases affeet- 
ing marriage (di\<»ree, etc.) and 
wills two subjeets whieh the 
ehiireh regarded as peculiarly its 
own. 'The proeess <»f redmnng the 
powers of th<* eeelesiiist ieal court s 
was a gradual one, but by alamt 
1860, th<‘ date of the EeelesiaHtiea! 
Courts rruriselietion .\et, they may 
bt* said to have h<‘en eontined to 
their presmjt duti<*H. dealing only 
with eases aff’eeting elmreh diseip- 
line, and no longer w‘ith any that 
are offenet's against the stati*. In 
1855 their jurisdietion in eases of 
defamation was taken away, and 
in 1857 they lost that affecting 
wills and matrimony. 

The existing ecelesiitst had enurts 
in EnglumI art* the courts of arches, 
pft*Hided over by the dean of arehes, 
which is <’hief court in the firo- 
vinee of Canterbury* and the «‘han* 
ivty court, which fulfils the same 
purpose for tlie province of York, 
and is presided over by the official 
principal. 

The <ourt t>f arches hears up- 
}M‘h}s from the roijHistory ctuirts* 
and from it there is an anpeal to 
the judiciid committee of tnn privy 
council, Cntil 1H33 these ap|>eafs 
were to the court of delegates of 
appeals, which daUai fmm the 
time of the Reformation. 

Each diocesan bishop haa his 
court, called the consistory court, 
over which the chanwllor of the 
diocasa prt'sitlas, The archtfeacons 
have courts, which, however, have 
little to do. Each archbishop has 
an almost obsolete court of audi- 
ence, and also the court of the 
vicar-ganarai, which deals with 
the confirmation of the elect on of 
bishops, gives adviw to convoca- 
tion, and controls the iaiue of 
marriage hcemes. The law ad- 
ministered in the church wurts 
was mainly canon law and English 
statute law m far a« it concerned 
the Churoh, Arohi«, Court of ^ 
{!anon I.*awj Church of England* 
Curia j Ecolesiaatical Law* 
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ECCLESIASTICAL LAW IN ENGLAND 

Rev. A. jr Macdonald. D.D.. F S.A., Rtiral Dean of the City of London 

This article deals with Ecclesiastical Lam, the main branch of which 
is that under which the Church of England lives and works. 
Another aspect of the same subject is' dealt with wider Canon Law. 

See also Church of England 


Ecclesiastical law is here used to 
mean the law affecting the Estab- 
lished Church of England. Other 
churches are subject bo the general 
common law and statute law' 
affecting corporate or non-incor- 
porate bodies. In the Middle Ages, 
English ecclesiastical law was the 
canon law of the w'estern European 
church, supplemented, and in some 
cases modified, by the statute law 
of the realm and by the common 
law derived from custom. Indeed, 
it has been argued that the canon 
law itself was regarded as an 
undefined part of the common law, 
probably because it also largely 
represented the codification of 
ecclesiastical custom. 

The legislation of Henry VIII 
shifted the centre of gravity of 
English ecclesiastical law from the 
canon law to statute law, and the 
guiding legal principles and 
maxims of English ecclesiastical 
law since his time are to be found 
in his legislation, notably in the 
Act of Supremacy (1534), modified 
in the reign of Elizabeth (1559) 
and of later sovereigns. At the 
same time, the principles of Eng- 
lish common law have been more 
and more applied to the church. 

Relation to Old Canon Law 

The exact relation of modern 
English ecclesiastical law to the 
old canon law has never oeen 
precisely defined by statute, by 
the courts of the realm, or by any 
other competent authority. Many 
of the regulations of the medieval 
canon law w'cre embodied in the 
Canonsof 1604, which became bind- 
ing upon the clergy, but not (except 
in so far as they repeat existing 
law or apply to church officers) 
upon the laity. In 1939 a com- 
mission was appointed to prepare 
the first revision of these canons 
for over three centuries. The re- 
commendations of this commission 
were published in May, 1947. 

The canons of 1604 did not, 
however, close the door of appeal 
to the rest of the medieval canon 
law. Many authorities regard that 
canon law as part of the English 
ecclesiastical law, save in so far as 
any of its provisions conflict with 
the statute law or custom of the 
realm. This lack of definite legal 
precision places English ecclesiasti- 
cal law at a disadvantage when 
compared with the Codex Juris 
CanoniH ( 1 91 7) of the K.C. Church. 


Another considerable modifica- 
tion of the medieval jurisdiction 
still surviving in the English 
ecclesiastical courts took place in 
1857, when all cases concerning 
marriage (other than the grant of 
marriage licences), divorce, and 
wills were transferred from the 
church courts to new secular 
courts. 

The Enabling Act 

The Church of England Assem- 
bly (Powers) Act (1919), commonly 
called the Enabling Act, set up a 
new legislative body for the church 
called the National Assembly of 
the Church of England, otherwise 
the Church Assembly, This con- 
sists of the house of bishops, the 
house of clergy (embodying the 
lower houses of convocation of the 
two provinces of Canterbury and 
York), and the house of laity 
(elected). When agreed upon, its 
measures go before the ecclesiasti- 
cal committee of the two houses of 
parliament, also created by the 
Act of 1919. The measures can 
then be debated by both houses of 
parliament, but if no debate is 
demanded, and this is the usual 
course of procedure, then, after 
the consent of both houses of 
parliament has been obtained, the 
measures go forward for the royal 
assent, and so become part of the 
statute law of both church and 
state. Between 1020 and 1945, 
over 90 measures of new ecclesi- 
astical legislation were added to 
English ecclesiastical law in this 
way, and the process continues. 

The church assembly has no 
power to interfere with the canons 
or to encroach upon the duties and 
privileges of the convocation of the 
provinces of Canterbury and York, 
llieso are part of the ancient 
constitution of the realm, and grow 
up side by side with parliament — 
indeed, preceded it. Together 
with the lords and commons, they 
formed a kind of third estate, anil 
at one time had the right to 
authorise separate taxation of the 
clergy, which differed in amount 
and incidence from that imposed 
by parliament upon the laity. 
The houses of convocation of the 
two provinces, which sit separately 
in London and York, may with 
the royal sanction promulgate 
legislation of a canonical and 
doctrinal character, but only so 
far as it does not infringe the 


statute and common law of the 
land. In comparison with the 
legislation passed by the church 
assembly, that undertaken by the 
convocations in modern times 
has been small. 

Ecclesiastical law relates to the 
affairs and discipline of arch- 
bishops, bishops, clergy, and lay 
officials of the church, and to the 
laity generally in all matters where 
the faith, forms of worship, rites 
and ceremonies are concerned ; to 
the fabric of the church, rectory 
and vicarage houses and other 
buildings which are church pro- 
perty. Revisions j^roposed in 
1947, for example, dealt among 
other matters with procedure for 
baptism, qualifications of sponsors 
and of churchwardens, the hearing 
of confession, the anointing of 
the sick, the ordering of deacon- 
esses, and the interchange of pul- 
pits with nonconformists. 

Ecclesiastical law is in the U.K. 
administered in both ecclesiastical 
and civil courts, with the usual 
course of appeal, in the case of 
diocesan courts to the provincial 
court and the privy council, and 
in the case of the high court to the 
court of appeal and the house of 
lords. The 1947 proposals included 
suggestions for the simplification 
of church courts. Consult Law 
Relating to Church and Clergy, H. 
W. CTipps, 7th ed., 1921. 

Ecclesiastical Titles Act, Act 
passed by the British parliament 
in 185 1. It was a reply to the 
brief of the Pope Pius IX which 
restored the Roman Catholic hier- 
archy in England, making West- 
minster an arch bish opric an d select- 
ing various towns, not occupied by 
Anglican bishops, as new seats for 
the episcopate. In response to 
Protestant political agitation Lord 
John Russell introduced tho bill, 
whicji was passed into law. The 
Act was from the first a dead 
letter, and was repealed in 1871. 

Ecclesiasticus. Name in the 
Vulgate of one of tho most impor- 
tant of the O.T. Apocrypha, which 
in the Greek version is called the 
“ Wisdom of Jesus, aon of Sirach,” 
The book was called Ecclesiastieua 
(“ belonging to the Church ”) be- 
cause> though not canonical, it was 
considered suitable for us© in the 
public worship of the Western 
Church. By the decree of the 
Council of Trent it was declared a 
canonical book of tho O.T. in the 
Roman Catholic Church. 

It was originally written in 
Hebrew, between about 190 and 
170 B.C., by Jesus the son of Sirach 
and was translated into Greek soon 
after 130 B.c. by a grandson of the 
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same name. The Hebrew text was 
lost until 1896, when Mrs. Agnes 
Lewis discovered a fragment in 
Palestine. Subsequently other frag- 
ments came to light, and now the 
greater part of the work can be 
read in Hebrew. The book belongs 
to a class of Hebrew literature, 
known as Wisdom Literature. The 
author gathers up ethical proverbs, 
precepts, and wise sayings con- 
cerning various matters in the 
conduct of life. See Apocrypha. 

Ecclesiazusae. Comedy of Ari- 
stophanes, produced 392 b.c. It 
represents the women of Athens as 
controllers of piiblic affairs and 
founders of a socialistic state in 
which property and husbands wen' 
held in common, as in Plato’s Re- 
public. The title means Women in 
the Ecclesia (general assembly ).^ 
Ecclesiolog^ (Cr. ekklena, 
church, assembly ; logos, dis- 
course), Science treating of the 
organization and development of 
Christianity and of ecclesiastical 
architecture and decoration, espec- 
ially in regard to their liturgical 
significance. Bee Christianity ; 
Church, 

Eedysis. Zoological term for 
the shedding of a skin or shell, e.g. 
of an insect or crustacean. The 
oast skin is the exuviae and the 
intervals between successive eedy- 
aes during the life of the animal 
are instars. 

Echegaray y Eizaguirre, Jost 
(1832-1916). Spanish dramatist, 
jKK't, and politician. He was born, 
April 4, 1832, at Madrid, and 
educated at its university. Before 
entering politics, 1868, ho was a 
teacher of mathematics. He held 
office in the Radical-Monarchist 
government of 1872-73, as minister 
of education, and in 1874 and 1905- 
06 was minister of finance. His 
versatility was extraordinary, and 
he was a director of commercial 
companies, as well as a philosopher 
and poet. In 1904 he, won the 
Nobel prize for literature. His 
dramas, numbering over eighty, 
have been translated into most 
European languages, and he is 
regarded as the founder of the new 
school of Spanish dramatists. The 
plays include Mariana, 1893, 
adapted in English, 1897, at the 
Court, and revived, with Mrs. Pat- 
rick Campbell in the title rdle, at 
the Royalty, 1901 ; El Gran Gale- 
oto, 1881, produced in I..ondon, 
1889, under the title of Calumny. 
Echegaray died Sept. 16, 1916, 
E<ieion (Fr., rung of a ladder). 
Military term. Troops, warships 
or aircraft are said to l>o in 
echelon formation when the sec- 
ond unit m to the rear and to the 


flank of the loader, the third 
similarly placed in redation to the 
second, and so on. Tn the ra^-c 
of aircraft in eehclon, ontdt 
machine is usually stepped in 
relation to that immediately in 
front. This is to provhle additional 
defensive protection to the forma- 
tion. The army nses the term B 
echelon for seeond-line transport, 
etc., and servicing units attached 
to R.A.P. bomber, lighter, and 
transport squadrons are also 
known as echelons. 

Echidna. Spiny ant-eater of 
Australia and X(‘W (Juiiu'a. rd 
which there are two flu* 



Echidna. An egg-laying mammal 
of Australia 


fxve-toed and the thrcc-t<K'd. They 
are egg-laying with a common 
opening of genital dnets, urethra, 
and rectum calk'd a eloat'a, and an* 
thus Monotremata. The back i>f 
the head and bo<ly is eovenal w’ith 
short spines, like porcupine quills, 
and the head is provided wit h a 
slender bi*ak. In the hre(»ding 
sc'aaon the female lays a single c'gg, 
which is incubated in a jK>ueh on 
thc! underside of the IkhIv. 

Echinodermata (Clr. 
hedgehog ; flksrwa, skm). Phylum 
of invertebrata marine animals 
They comprise the feather-stars 
(Crinokiea), star- fishes (Ast^eroi- 
dea), hrittlo-fttars (Ophiuroklea), 
sea-urchins (Kehinoidea), and 
cucumbt'rs (Holothurioidea) ; cer- 
tain other <*.rders arc n:q>reH(‘nted 
only by fossils. They arc organized 
on a five-raymi symmetrical plan, 
though this is not at onee evnk'nt 
in some of the Bea-cucuml>ers. The 
skeleton consists of a soft integu- 
ment in which is deposited carbam- 
ate of lime in the form of plate's, 
bars, or spicules. Although there 
is no distinct head, there is a mouth 
on the underside, except in the 
sca-cucum lairs, where it is placed 
at one of the two extremities. 

Thc nervous system has its 
principal seat in a five-angled ring 
around the gullet, from which 
branches radiate In all directions, 
There is no heart ; but there is a 
system by which the products of 
digestion are circulated. Of a com- 
plex system of coelom ic spaces, one 
set accounts for the most remark- 
able feature of eehinoderm organi- 
zation : the series of water-vessels 


known as fhr ambulmifil 
from itB function of fuipplyinp 
hydraulic power for lot omut iini. 

'I’hc oufrr surface <»f tlm • oliino 
derms vuri(‘s iu tlie st*\*'ral (•rdcr'*. 
In fhe riaud-stars ami liritt h-sfar^ 
it consists ol' overlappiim piatos 
which allow thc rays to bo thrown 
into horizontal o.urvcs; in tho 
<*ommon st ardish and its nonr allio-. 
it ia Htu<ldc<l with hard bossos and 
short spiiU's : and in tho -oa* 
urchins it is arnn-d uith long or 
shftrt spinoH which niovo on balk 
and-h<ickot j<»infs. Thor<‘ arc nlno 
sense organs of varying oharaotor 
in tlu' ditTcront groups. Thc star* 
Itshos haxa* ru<innontnr,\ ovos at 
tlm tips of tlio rays. 

Thc (‘(diinodormata an* of the 
widc'st distribution. iM-ing found iti 
all Hcas, at all depths. They an* 
an ancimit group, hir their foasil 
remains ar«* found in rfS'ka m far 
hack as tlu» Ordovician jarical. 

Echinoldea (<*r. rc/o>o«, bodge- 
hog ; fidns, f<»nn ). Onler of is'kino- 
dormataeontainingtIu'Hoa-urchins. 
They inclmk* regular ureinns, of 
whieh th<‘ Homewiiat spherieal eonn 
mon Hoa-urehin{ AV/riaiMcacwk fdm. 
ofroeky liritish ctmsts is a familiar 
(‘xamnii* ; the oval heart -urehinH 
{f.g. kdiinoeardiitm) of the sandy 
slum's ; and the tieprosm'd cake* 
urehiim {Clmeasier)* which are not 
represc'ntcri In British uatefH. 

The common m'tt-urchin has la^- 
m*ath its coat of about brist- 
ling spines^ a thin stony box 
compoMtsi of nearly tivc- 
shied plates, placisi fsige to 
fHigc. 'riirough the minute |>orfor* 
at ions issue tlm d<dieate sucker 
IuIk's of the andiulaeral aystem 
{eee hk'himKiormata). Some of tlie 
plates l>ear jmlished Imsiws U|kju 
which the spines twni in any 
direetion. Each tafs'ring spine has 
a iKjiishwl cup at its to receive 
the tsiss. ami the two are held to- 
gether i»y musmdar t issue. Among 
the spittle will foumt staiketl 
and sessile oigans rcpiemtdhtg the 
hills of birilii, which have the 
power of isnapping i these are 
callofi pediwllnme. Around the 
Mfjtiiterranean the sea-urchin Is 
esteemed m focal ; hence its name 
The goiiadi are edible 
and a rich source of vitamin A. 

The heart-urchinii, whieh humiw 
in muddy sand, arc clothed with 
silky bristlea, all piintlng tmek- 
warns. The «ooop*llke mouth li at 
the brr>ad end and without teeth, 
Echmiadzin. A monasten* In 
Armenia B.B.E. It atands Iz m. 
W, of Erivan and ^ m. N. of Mt. 
Ararat. Ifci foundatkm li attri- 
buted te S. Or^oi^ tho Illumina- 
tor in 302 , and iine# 1441 It hai 
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been the patriarchal seat of the 
Armenian Church. Many tombs, 
relics, and manuscripts are shown. 
The neighbouring town is Vagar- 
shapat, but Echmiadzin has given 
its name to an administrative 
district. 

Echo. A sound caused by re- 
flection of sound from a suitable 
surface such as a wall or rock-face. 
It may be heard quite distinctly 
from the direct sound if the 
observer is suitably placed with 
respect to the source and the 
reflecting surface. The rolling of 
thunder is due to numerous 
successive reflections between 
surfaces of clouds. 

Echo. In Greek mythology, a 
mountain nymph. At one time 
the companion of Hera, having 
displeased the goddess, she was 
punished by being rendered m- 
capable of speaking except when 
spoken to. Subsequently Echo 
fell in love with the beautiful Nar- 
cissus, but, her love not being re- 
turned, she pined awa,y and was 
changed into a stojie which re- 
tained the echo or answering voice. 

Echo Sounding. Electro-sonic 
method whereby ships take auto- 
matic soundings of tlie sea bed 
over which they arc passing. First 
developed during the First Great 
War for detecting the presence of 
enomv submarines, the echo 
sounder came to bo used instead of 
the load with which mariners used 
to estimate depths of water. 

By the opening and shutting of 
a control switch, an electrical 
current is passed from a charged 
capacitor through the windings 
of a transmitter and causes a 
sound impulse to be emitted. This 
impulse is reflected, or echoed, 
back from the sea bed or any 
obstacle in its path and picked up 
by the receiving portion of the 
instrument. After being amplified, 
the sound impulse actuates a 
stylus which records, on a revolv- 
ing strip of sensitised paper, marks 
proportional to the time taken for 
the echo to return from its source 
to the instrument. The number of 
echoes received ranges from 75 to 
400 a minute, according to the 
instrument. 

As the rate at which an ech<i 
travels through water is known, 
it is possible to calculate with fine 
accuracy the depth of the object 
returning the echo. The stylus 
moves to the right or left of a 
central line on the paper, and its 
successive marks form a continu- 
ous contour or graph. This graph 
shows the smallest variation of 
water depth, and gives an indica- 
tion of the character of the sea 


bod ; the thicker the line on the 
paper, the harder the bottom. 
The echo sounder is equally 
responsive in deep or shallow 
water. 

Most large liners are fitted with 
echo sounders, as are colliers 
bringing coal to the power stations 
and gasworks on the banka of the 
Thames. Many trawlers carry 
echo sounders to detect the pre- 
sence of shoals of fish, or any 
obstacles that might destroy nets. 
Whaling factory ships use echo 
sounders that will respond to a 
whale two miles ^ away. The 
instrument was used to survey the 
bottom of the English Channel 
preparatory to laying the oil pipe 
line {set Pluto) betw’een England 
and France in 1944. 

Detectors making use of the sonic 
principle have been applied to 
industry for detecting flaws in 
metal castings. The instrument 
transmits ultrasonic pulses into 
the metal under test and measures 
the time it takes the pulses to 
travel through the material, reflect 
from the opposite side or from a 
defect, and return to the point of 
origin. Ultrasonic waves travel 
best in solids and, as they weaken 
when in contact with air, register 
on a motor when they strike an 
air hollow or flaw in a metal 
casting. 

Echternach. Town of Luxem- 
burg. It stands on the Sure, near 
t he frontier of Germany and is fam- 
ous for its annual festival and its 
association with S. Willibrord. In 
the church, a Romanesque build- 
ing of the 11th century, restored in 
the 19th, were the remains of the 
saint . There was a rich Benedictine 
abbey here until 1801. The festi- 
val, which dates from 1300 or 
earlier, is held every Whit Tues- 
day. It is attended by pilgrims 
and invalids, as well as high 
ecclesiastics, who are accompanied 
by a singing and dancing crowd 
as they go in procession to the 
church. Echternach had a town 
hall and some small industries. 

Southernmost point at the base 
of Gorman penetration in the 
Ardennes counter-offensive, Deo., 
I944”Jan,, 1945, Echternach 
changed hands more than once 
during hard fighting, but the 
stubborn American defence pre- 
vented the enemy from overrun- 
ning it and extending his advance 
southwards. 

Echuoa (formerly Hopwood’s 
Ferry). Town of victoria, Aus- 
tralia. It stands on the Murray 
river, 150 m. by rly. N. of Mel- 
bourne. It is the chief river port 
on the Murray at ita junction 


with the Campaspe. A bridge (rail 
and road) 1,905 ft. in length 
spans flhe river here, connecting 
with Moama in New South Wales. 
Echuca is the outlet for the wine, 
wool, and timber of this district. 
A rly. line 45 m. long to Deniliqiiin, 
on the Edward river, taps part of 
the N.S.W. Riverina trade ; and 
Echuca is also connected with 
Bendigo. Pop. (1954) 5,407. 

Ecija (anc. Astigi). Town of 
Spain, in the prov. of Seville. It 
stands on the Genii, here crossed 
by an old bridge, 34 m. by rly. 
S.W. of Cordova. l5cija, once a 
Roman colony (Julia Augusta 
Firma) and a Moorish town, re- 
tains many traces of ancient 
civilization. It manufactures 
boots and shoes, soap, pottery, 
and textiles. The surrounding 
fertile plain produces corn, cotton, 
and olives ; the vine is widely cul- 
tivated, and a fine wine is made. 
From its climate Ecija is popularly 
called the frying-pan of Andalusia. 
Pop. (1950) 41,679. 

Eck, Johann Maier VON (1486- 
1543). German theologian. He 
was born at Eck, in Swabia, Nov. 
13, 1486, his father’s name being 
Maier. Having studied at Heidel- 
berg, Ttibingen, and elsewhere, he 
was ordained priest in 1508. Two 
years later he became professor of 
theology at Ingolstadt university, 
with which he was associated for 
the rest of his life. The ablest 
opponent of the Reformation in 
Germany, in June-July, 1519, he 
debated publicly at Leipzig with 
Luther and Carlstadt, then wrote 
a treatise on the Primacy of Peter, 
and went to Rome He returned 
with the papal bull excommunica- 
ting Luther (j[.v.). Eck organized 
the Catholic Federation, and took 
a prominent part in successive 
conferences and diets at Ratiaboiij 
1524 ; Baden, 1526 ; Augsburg, 
1630; and Worms, 1540. His 
German version of the Bible was 
published in 1637. He died Feb. 
13, 1643. 


Eckener. Htrao (1868-1954). 
<3emian^engineer and airman. Bom 
at Flensburg, Aug. 10, 1868, he 

was atone time 
a mathemati- 
cian, econo- 
mist, and psy- 
chologist, and 
later assisted 
Count Zep- 
pelin in budd- 
ing airships. In 
1 908 he became 
Zeppelin’sdep- 
_ utyandinlOll 

airman During the 
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First Great War and after, 
Eckener continued to design and 
pilot Zeppelin airships. He design- 
ed the Graf Zeppelin {q.v.), pilot- 
ing it round the world in 1929, 
and in 1931 flew over the North 
Pole. A staunch democrat, he 
was, after the defeat of Germany 
in 1945, invited by the French 
occupation authorities to play a 
political role ; and edited Slid 
Kurier, the most important daily 
paper of that zone. He died at 
Friedrichshafen Aug. 14, 1954. 

Eckermaim, Johann Petur 
(1792-1854). German writer. He 
was born at Winson, Hanover, 
Sept. 21, 1792. After early hard- 
ships he served in the war <>f 181.3- 
14, and later studied at Gottingen. 
In 1822 he sent Goethe the MS. of 
his Beitifige zur Ikje.sie, and this 
resulted in his going to Weimar, 
where he acted as .secretary to 
Goethe, and a.SRi.Hted in the pn*- 
pJiration of the final edition of his 
writings. Kckerman is beat re- 
membered by his Gespriiche mit 
Goethe (1836-48), Eng. trans. 
John O.venford, 1850. He die»d at 
Weimar, Dec. 3, 1854. 

Eckhart, Johannic-s (c. 1260- 
1327). (merman mystic and theo- 
logian. Born at Hochheim, near 
Gotha, he became a Dominican 
friar, and in 1298 was prior of 
Erfurt and provincial of Thur- 
ingia. In 1300 h(* was hatturtT in 
Paris, and in 1307 he was viitar- 
general of Bohemia and pro- 
vincial of Saxony. He wns sub- 
sequently leeturiT at Paris, Stras- 
bourg, and Frankfort, and from 
1320 until his di^ath was prof<*ssor 
at Cologne. Ctwtain e.xpn‘HMionH 
used by Eckhart were condemned 
as henqical, and he was auspee- 
ted of pantheism. But he made 
complete repudiation of error and 
submission to Home. 

Eckhart, who is known as the 
Master, was the founder of 
German mysticism. His writings 
do not present a definite system 
of philosophy, and his teaching is 
mainly concerned with the Divine 
essence in all things, the relation 
of the human soul to God, and the 
attainment of God by casting oil 
all that hinders knowledge of God. 
No complete English traim. of 
his works exists. Oonmli l)euts(the 
Myatiker dm 14 Jahrhumlerts, ed. 

F. Pfeiffer, 2nd tni, 1907. 

Eokington. Parish and town 
of Derbyshire, England. It 
stands on the Bother. 6J m. H.E. 
of Bhemdd,^ with a rly, atathm, 
Agrieultural implemeutHam manti- 
laeturoil, and there are coal iniiieH 
in the neigh bourhcKKl. Market 
day, Fri. Pop. Ifi/KX). Another 


Rckirigton, in Worcestershire, is 
close to the Avon and Bredon Hill. 

Eckmiihl, Battle of. Victory 
of Napok'on over the Austrians, 
April 22, 1809. In an attempt to 


its ruling principie. Among tin* 
Romans, Cicero, who attended his 
lectures at Ath«ms, although i>v no 
nienns an original thinker, skiliullv 
se](‘eted ami comhim'd Heeptie 


roopon his communications, Stoic, and Peripatetic doc^trines' 

had been broken by the French, Among mnd<‘ni eehTties 
the archduke Gharles emerged and \'i(dorGou8in mav hesmHuallv 
from Ratlshon to give battle. His mentioned, 
troops were routed by Davout and Eclipse (Gr. failing 

Oudiiot, and the whole Austrian to app<‘ar). In astromunv, the 
army was demoralistsi and forcc'd temporary interruption oV* tlje 
across tlu^ Damd)(‘. For his part light from a eeb'stial body, 
in th(‘ day’s sueci^ss Davout was Eelip.M(‘s fall into two <*laHsi«s ■ 
created jirinee of Eekmiibl. '(I) If fh(‘ eclipsed objret is HvUi 

Eclampsia. Term applied to a luminous, an eelipse will o<‘eur if 
condition in which convulsions a dark body is interposed hefucfii 
occur before, during, or aft er child- it ami Tht* best vmmuh 

birth. These convulsions ariMlue of this is an ei-iipse of the mm, 
to failure of the maternal kidneys when part of the earth’s surfhee 
to excrete the toxie load of th(* is covered by Hk* moon’s almdow. 
niotluT and foetus. I condition A Himilar phenomenon oeeui’s 
(‘an be diagnosed at its onmd by a when th(‘ orbit of a biimrv star 
rim‘ m blood pressmv and by (q,v.) lies edge-mi to the ‘earth 
pre.senee of albumen in t)w uriiu'. 12) If the eclipsed body shines bv 
1 he careful obstetrician records retlected light, an eelipi- will oeenV 
the blood preasure of the pregnant if a dark bodv vtmivn l«4wta*n it 
woman and examines tin* urine and the sonna* of fight. An 
tor aUmnum as routim* measures, eelipse of th(‘ nnsm is of this tytm 
Should the blood pressnn* rim% and the moon passing into the shadinv 
should alhinmm make its apisar- east by the oarth. Kelipm.s of 
an(‘e, the treatimmt is eompletf* f^huietnry satellites {r./;, the mi«»ns 
rest, a diet of water and vegetables, of Jnpif<*r} by their fiartmt laslieii 
and hourly obmTvaf ion of the easi*. also fall into this (dnm, 
ermination of the pregnancy by It thi* earth, the sun, and the 
mduetionof labour or by ea<winn moon move<! in the name nkne 
secdiqn may b<‘ necessary. there would Im an eelitH*r* 



mdi'iipiidcnf; thouRlit, wlcrtw and atijil.. of f." H' (o thp plant, t.f tli.. 
«»rkH nn mft. a wh.;I.; what in -.unV ,mth. th.. ....liptin 

^ ^ philosophical eait In* an eebpm» only when the 


syst (‘ms. 

The most important Gna^k repre- 
s(‘ntative of this praetiee, which 
first made its apiwarnnee in tin 


moon is cfossing the plane of the 
esdiptie. Tfa< imiutn where the 
imsifi crosses the mdiptie are ealhsf 
the tifwies, and when new mmm 


St(H(t M.iiool waa Aiiliochim of lmp|K.im ai (mo of fhom. noili.. 

/Waloti (Ist wntnry «.«.), tlio lliori- willlN- «n ,if tlw nun 


head of the Ro-cnllcd' Kifth A<tnd- 
emy, whose teaching led to thi^ 
adoption of (‘cleidhusm by the 
Academy in place of seepfunsm m 



Mu*#. glaiTam ihowiaf th« uUmm ot an telinii at 

th« mooa shadow d thi too ^ S 

the son by ^ mS? th« 

stm thart Is an immiaar snUpiNi 


U ......... 

hen full moon ocemns at one of 
the n(sh*is ih«» earth is ladwwn the 
mcMin and sitn, and there will 
bit an eeh|w^'' of the moon by the 

earth ’a shadow. 

Anwlirea? of the 
mocm will via- 
ihle to the whole 
side of the earth 
turned away from 
the sun. Ihit in 
a solar et lljjiie the 
miMin vmtM only a 
reatrieti^l ahadow 
on the earth, and 
theftdbre the inn 
Hill appear hi 
total only 

tu the narrow 
jiath of Ihli mov* 
ing ihttiiow. 

Owing to tho 
refraetbn of tb& 
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sun’s rays by the earth's atmos- 
phere into the geometrical shadow, 
the moon is hardly ever quite 
swallowed up in blackness. A 
total lunar eclipse may last about 
1 hour 45 minutes. If the moon is 
not exactly at the node at its 
eclipse a partial eclipse will result, 
the lower or the upper limb of the 
moon being obscured by the 
umbra, or darker portion of the 
earth’s shadow. 

In a total eclipse of the sun by 
the moon the diameter of the 
moon’s shadow cast on the earth 
averages only about 150 m. and 
sweeps across the earth from W. 
to E. with great rapidity. The 
eclipse can be visible only in 
places swept by the shadow, and 
the longest time the total eclipse 
of the sun by the moon can be 
visible at any place is a little more 
than seven minutes. 

Partial eclipses occur when the 
new moon is not quite at the node ; 
annular or disk-like eclipses are 
due to the fact that the moon is 
sometimes too far from the earth 
to hide the sun entirely from the 
view of an observer on the earth. 
The length of the cone of the 
moon’s shadow varies with the 
moon’s distance from the sun 
between 228,000 and 230,000 m. 
The moon is sometimes as near as 
221,700 m. to the earth, and 
sometimes ,400 m. away, so 
causing the variation both in the 
appearance and the length of time 
of solar eclipses. 

The maximum possible number 
of eclipses of the sun and the moon 
in any one year is seven. This 
happened in 1935 and will not 
occur again for two centuries. 
The minimum is two (both solar). 
Although there is no actual con- 
nexion between one eclipse of the 
sun or moon and the one imme- 
diately following, there is a cycle, 
known as the Saros, of a little over 
18 years of eclipses, and it was 
owing to a knowledge of this fact 
that the ancients were able to pre- 
dict eclipses of the moon, though 
since eclipses of the sun are very 
rare at any given place on the earth’s 
surface, the similar sun cycle was 
overlooked. 

Eclipses of the sun have been 
fruitful in discovery, for only when 
the bright disk is covered can the 
sun’s atmosphere be effectively 
studied. The eclipse of 1868 re- 
sulted in the discovery of helium 
in the sun, 27 years before it was 
found to bo a constituent of one 
of the rare earths, cleveite. The 
eclipse of 1919 provided an oppor- 
tunity to prove Einstein’s gener- 
alised theory of relativity by show- 


ing that light was attracted by the 
sun and deflected from a straight 
path. 

As a total solar eclipse occurs 
only over a limited track on the 
earth’s surface, astronomers make 
expeditions with portable equip- 
ment to study it. Total lunar 
eclipses can be seen over half the 
earth but are of little scientific 
interest. The last total solar 
eclipse visible in Great Britain was 
on June 29, 1927, when a Green- 
wich expedition studied it from 
Giggleswick, Yorks ; the next will 
be on Aug. 11, 1999, visible in 
Cornwall. See Corona ; Ecliptic ; 
Moon ; Occultation ; Sun ; Consult 
also Eclipses of the Sun and Moon, 
Sir F, Dyson and R. Woolley, 1937. 

Eclipse. English racehorse, re- 
garded as the greatest that has 
ever lived. Foaled April 1, 1764, 
he was named because on that day 
there was an eclipse of the sun. He 
ran in his first race May 3, 1769, 
and from then until Oct,, 1770, ran 
in 18 races, never being beaten. He 
was bred by the duke of Cumber- 
land, but at the time of his suc- 
' cesses was the property of D. 
O’Kelly. After 1770 he was used 
for stud purposes. The horse’s 
skeleton was placed in the Royal 
Veterinary College, Camden Town. 

Eclipse Stakes. Race for horses 
of 3 years and upwards run at Ran- 
down Park over a distance of m. 
It was inaugurated in 1884 and 
formed the first of the £10,000 
races. Danny Maher rode the 
winner of this event on five occa- 
sions. One of the most popular 
wins was that of Orme, after re- 
covering from his supposed poison- 
ing, in 1892. See Horse Racing. 

Ecliptic (Gr. ekleiptikos, re- 
lating to an eclipse). Track in the 
heavens along which the sun ap- 
pears to move backwards amongst 
the stars in the course of a year ; so 
called because the moon must be on 
this great circle if an eclipse is to 
occur. The sun’s motion is only 
apparent ; it is the motion of the 
earth about the sun which produces 
the appearance of the sun’s itiner- 
ary. The plane of the ecliptic is the 
plane of the sun’s apparent, and 
of the earth’s real, motion. The 
obliquity of the ecliptic is the angle 
^23^'^) the ecliptic makes with the 
celestial equator. Since the orbits 
of the moon and planets are nearly 
oo-planar with the earth’s, all these 
bodies in their wanderings stay 
close to the ecliptic. The celestial 
zone containing the ecliptic is the 
zodiac. See Sun ; Zodiac. 

Eclogite (Gr. eklogoa, picked 
out). Crystalline metamorphio 
rock having the same general com- 


position as gabbro or basalt, from 
which it may have been derived by 
heat and pressure. When freshly 
broken it presents a beautiful ap- 
pearance due to red garnets in a 
green matrix of omphacite (pyrox- 
ene) and smaragdite (amphibole). 
It occurs in irregular masses in 
schists ; some geologists think it 
forms an iiregular layer in the 
earth below the crust. 

Eclogue (Gr. ekloge, selection). 
Pastoral poem relating the lives 
and loves of shepherds. Properly 
almost identical with the idyll, 
the term is generally restricted to 
pastoral poems in dialogue form, 
such as the Bucolics of Virgil. 
Spenser set the fashion anew with 
his Shepheards Calender, and the 
form was common in the arti- 
ficial poetry of the 17th and 18th 
centuries. The name has some- 
times been used for dialogue poems 
other than pastoral, as in Phineas 
Fletcher’s Piscatory Eclogues 
(1633) and John Davidson’s Fleet 
Street Eclogues (1893-96). 

Ecnomus. Headland on the S. 
coast of Sicily, between Agrigento 
and Licata. Off here in 256 b.c. 
the Romans under Rcgulus utterly 
defeated the Carthaginian fleet. 

Ecole des Femmes, L’ (The 
School for Wives). Fivc-act 
comedy by Molidre, first produced 
at the Palais-Royal, Paris, Dec. 26, 
1662. The scene is in Paris. A 
selfish, middle-aged bachelor, 
Arnolphe, brings up a young girl, 
Agnes, to make her his wife, keep- 
ing her ignorant of the world ; but 
fails to prevent her from falling in 
love with Horace, a son of his old 
friend Oronte. Unaware of Ar- 
nolpho’s relation to Agnes, Horace 
reveals to Arnolphe his love story. 
The lovers do not meet before the 
audience until the last act. MoH^re 
acted the part of Arnolphe. 

l^cole des Maris, L’ (The 
School for Husbands). Three-aot 
comedy by Moli^re, first produced 
at the Palais-Royal, Paris, Juno 24, 
1661. The theme of two brothers, 
Aristo and Sganarello, in charge of 
two wards, sisters, whom they 
desire to marry, was suggested by 
The Adolphi of Terence. Ariate is 
generous as Sganarello is mean and 
masterful. Moli^re acted the part 
of the latter. The scone of the play 
is laid in the French capital. 

Ecology (Gr. oikos^ house , 
logos^ discourse). The study of liv- 
ing things in their natural sur- 
roundings. It shows that parti- 
cular organisms are normally to 
be found in certain habitats, 
and hence loads to the view that 
the conditions in the habitats 
are suitable for their life. The 
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conditions, or ecological factors, re- 
solve themselves into a purely 
physical group such as tempera- 
ture, humidity, light intensity, 
and kind of soil ; and a biotic 
group, due to the activity oi‘ 
organisms, such as the effc^ot of 
grazing, shading, availability of 
organic food. Organisms Jiving 
under particular sets of conditions 
constitute communities of wliieh 
various categories are recognized. 
The clan is formed of imun bera of 
one species ; the society aiul the 
association of more than one. In 
mixed communities one or more 
types dominate. 

Organisms often modify the en- 
vironment in which they livt* atid 
HO render it more favourable to 
less prosperous inhabitants or for 
the establishment of invaderH. 
Kither will then augment tlu^ eom- 
petition within the community, 
and prosperous species may suffer, 
even to the point of suppression. 
Alternatively chang<‘s in <!om- 
mimitic‘S may be caused by factors 
originating from without. Ulti- 
mately in any succc^ssion there is 
produced a community with in- 
nate equilibrium, (‘onsisting of or- 
ganisms best suited to tlu^ environ- 
ment with a limited numb£‘r of 
dominant sp(‘ci(‘s so cemstituted 
that they prevent others attaining 
a higher degree of importance. 
(lonmiU The Ecology of Animals, 
0. Elton, 1933, Animal Ecology, 
A. S. Pcarsc, 1939; The British 
Islands and their Vegetation, A. (b 
Tansley, 1939. 

Economic Man. Term nsr^l t(j 
describe man as discussi'd in the 
works of Ricardo. John Bttiart 
Mill, and other politujal econo- 
mists. Ho is a person who is 
actuated solely by material in- 
terests, who judges <vcry trans- 
action by the loss or gain all jrded 
to him. Later writers have em- 
phasised the fact that man is not 
actuated solely by material con- 
siderations, and have disputed the 
existence of economic man. 

In the mass and in the long run 
men tend to act along certain well- 
defined lines, €.g, they ttmd to stop 
production which dcKJS not j>ay. 
Hence it is useful to conceive an 
average man whose family is of 
averse ms, whose needs are satis- 
fied in an average way, whose work 
yields an avorc^e return, and so on. 
Such an imaginary economic man 
provides a ready standanl of com- 
parison. Just as the mathema- 
tician needs the perfect circle 
which does not r(*ally exist, so the 
political economist postulates an 
economic man for the study of his 
science. Bte Economics. 


ECONOMICS: THE STUDY OF COMMERCE 

F. C. C. Bonham, Frof. ot Commerce, University of Bondon 

A description of the field of mun's lutivities —namiiy, the suth^ 
faction throueih commerce of his nced'^ of food, ctothiny, htntsin^, 
and occupation — loilh udiich economics deals, and of hote it 
formulates explanations of the chanyiny omditions teithin that field 


Tlu^ main purpose of economic 

aotiviiv is to satisfy the wants of 
^ % 

people for food, (*lothing, housing, 
and all the other eomnmditieM and 
services which they consume and 
which constitute th(‘ir standard of 
living. The (‘<mtral eeonomi(^ 
problem for any eommunity is 
how to make the b(-st use of its 
labour and resounu's. All wants 
cannot be eompletidy satistied. 
The problem is to satisfy them as 
fully as possible from the means 
of prodmdioii available. Tlu'se, 
nutans of product ion— labour, lajid. 
and (‘apital (physical aswls)- -are 
limited in amount. Many of fliem 
are capable of alternative uH(*s. 
Youths an<l girls can enter any 
one of a numlKu* of Oi^eupathms, 
Honu^ worktjrs can mov<’ from ran* 
industry to anoth<‘r; some lan<l 
can grow any one ol' seviU’al ercqjM 
or <*an h(‘ ustsl for pasture, or for 
building sites ; and many build- 
ings fuul machines can m‘rve any 
one of H<‘v<Tai ptirpoKt‘H. 'rhe ecuu- 
munity must, ther<‘forc% eh£K)s<‘ 
what assortment of g<KH!s anti 
si'rvicc^ shall is jmalueetl out of 
the infiniUt numlxir (J assortments 
which it <‘ould pnahiee. Hence 
ITofessor Robbins, in Thtt Naturt* 
and vSignifieaiuu* of Eemioinie 
iSeienee, bus detiiusl economies as 

the srienee which studies human 
ladiaviour as a ndationship Is^- 
(wetm ends anti waree mvmm 
which have alternative 

of OrRaalmiloa 

OiK^ methtsl of <lealirig with this 
problem is by complete centra! 
planning, as in Hoviet Russia. A 
g(KKl deal has lanm written on the 
merits ami defeeta of this form of 
social organization. But mimt 
countries retain the institutions of 
private pro|>t‘trty, fn^edom of 
enterprise, and fnHabm of choice 
by consumers, all subject to 
peater or less control by the state. 
Hence mesit yemomkU writing in 
English assume the more common 
framework of iiooial institutioiis. 

Under them^ eomlitioim, the 
problem is 8olve<l mainly through 
the price-system, A large part of 
eeonomio analysis tleals with the 
formation of prices, and the rela- 
tions between prtc^ t in other 
words, with the theory of value 
and its applications. Everything 
which can be exchanged for money 
has a priw : for example, wage 
rates in different occupations and 


rat<‘H of iutercHt uih* ]irieeH, and 
form pari of the price system. 
TIh* priis‘ of a commodity or 
serviee feuds to <s{UHt{‘ the <lemaml 
for it (the ami»unt which buyers 
are willing to take at that price) 
with th<^ supply of it (tin* amount 
wlii<*h Ntdlcrs are willing to stdl at 
that pric<^). Ik-maud ndiects the 
pnderenccH of consumers and the 
relative Hjwnding pou(*r of {iiffer- 
enl consumers; supply retiects 
the* relative, scarciti<*H of the 
various ct>mmoditi**H and Hcrvices. 
'I'he demand ff>r means, tir fact<irs, 
<»f pnahiction is derived from the 
demand for the comnnshticH ami 
which they help ti» pro- 
dime. In thf< abscncf' of mono|w4y. 
the priet* of a fact<»r temls to iapml 
the value of th(‘ adihtinn which an 
<‘xtra tinit of that fact«»r would 
make to fuitput (known as its 
marginal prisiuct) ami the price 
<Ja c<»rnrmMitty tends to equal the 
extra mon4‘y cost of prislueing a 
further unit (known m ita marginal 
cost ). 

Bew thi Ihrlo# Worki 

In the abwuice ot m<uu»ta»ly, 
then'f»in% the wiitral economic 
prfdilcm %tudd U* met in the 
following way. An mcreane in the 
demand for a eonimfsbiy would 
fend to raise its price j that 
industry would iMs-time a s|}ec}ally 
attraetive field for invt«iitmcnt ; 
lalwiur and other factom of pro- 
thud ion wtudd l»e ifirectetl to- 
wartls that inilustry, where they 
tsHild now cam more ; and io 
mon* fff that ctnnmmbly wcmld be 
prtHlueeti in resfuiruie to the in- 
ert'asisl pndenuiw^ for It of con- 
sumera. An increajie in the aupply 
of a commcKfity, due iierhapt to k 
big harvest or to an invention 
which rt^fuiw cHista of production, 
Of to the movement of .aliour 
and capital to an imitmiry in 
exet^ of the limita of clemami at 
a high price, temla Io reduce ita 
price ami thettdiy to expand ita 
Ckmvemely with decraaica 
in demand or supply, Oiata repra* 
aent altcritatives forgone, for 
they are mirna of money paid to 
attract faetom away from other 
induatrieii, where they could eon* 
tribute (nearly) the lame value 
to output, 

But the priw nyitem dom not 
work perffectly. While 19th eenlury 
induitrlaliita ooiiaidered it good 
policy to make a imall proit m a 
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great many items, in the 20th 
century it was found to pay a 
monopolist deliberately to keep 
down output in his field in order to 
raise prices and increase profit on 
each item. Economics studies 
these phenomena of monopoly and 
imperfect competition, associated 
with trade marks and advertising. 
It is generally agreed that the 
state should supplement the price 
system by preventing or con- 
trolling monopoly and by paying 
for services such as defence and 
public health and education 
which private enterprise would not 
provide adequately. 

Economic activity under free 
enterprise has large swings up 
(booms) and down (slumps) ; mass 
unemployment often occurs dur- 
ing the slumps. Hence economics 
studies the nature and causes of 
this “ trade cycle ” to discover 
whether general economic depres- 
sions, or slumps, can be avoided. 

An important contribution to 
economic theory in general, and 
especially to this branch of it, 
was made by J. M. Keynes (Lord 
Keynes) who published in 1936 
The General Theory of Employ- 
ment, Interest, and Money. He 
showed that if people spent less, 
in order to save more, this tended 
to create unemployment unless it 
was offset by increased expenditure 
on “ capital goods ” such as build- 
ings, ships, plant, and machinery. 
Much has been written, largely 
inspired by this book, on methods 
of preventing mass unemployment. 
Suggestions include public works, 
control of investment, and deli- 
berate budget deficits when slumps 
threaten. 

Fluctuating Value o£ Money 

Industry and trade on the 
modem scale would not be possible 
without the use of money. Money 
is a generally acceptable purchasing 
power. A man will take it in 
exchange for his goods and services 
because he knows that others in 
turn will take it from him in pay- 
ment for what he wants to buy. 
The purchasing power of the 
monetary unit may change from 
time to time. If it falls (in other 
words, if the general level of 
rices rises), this hits people on 
xed incomes and creditors due 
to receive fixed suras of money, 
for the money buys less than it 
used to do. On the other hand, 
the prospects of a rising price level 
often stimulate borrowing and 
economic activity, although some- 
times firms embark on enter- 
prises which do not survive after 
prices cease to rise. The theory of 
money and banking deals with 


these questions, and also how 
changes in the amount of money 
and in the desires of people to 
hold money rather than income 
yielding securities (“ liquidity- 
preference ”) may affect the rate 
of interest. 

The theory of international 
trade explains why a country 
specialises in the production of 
certain commodities which it 
exports in exchange for others, 
which it imports ; and discusses 
“ the terms of trade ” — what 
forces determine the volume of 
imports a country gets in ex- 
change for a unit of exports. A 
country also engages in other 
transactions with the rest of the 
world. It may receive payments 
as interest or profits on its foreign 
investments, or for shipping and 
other services which it renders, or 
from tourists. All the various pay- 
ments which it makes and receives 
together form its balance of pay- 
ments. Equality between its 
payments and receipts can be 
attained in various ways. These 
include changes in the rate of 
exchange between its currency 
and other currencies ; restrictions 
on imports and subsidies on ex- 
ports ; and, under fixed exchange 
rates, inflation or deflation of the 
national money income. The 
money income of a person for a 
year is his total receipts, including 
the value of any items such as 
farm produce which he produces 
for his own consumption, less his 
business expenses. The national 
income for a year is the not sum 
total of all incomes of persons, 
firms, and institutions for that 
year. It must be measured net. 
For example, dividends paid by 
companies must not be counted in 
the incomes of the companies as 
well as in the incomes of the share- 
holders ; income tax must not 
be counted in the incomes of both 
the taxpayers and the government. 

How to Assess National Income 

The national income of a 
country is the best single measure 
of its economic position, but for 
comparison with other years or 
with other countries allowance 
should usually be made for 
differences in population and in 
the purchasing power of money. 
The latter allowance can be made 
by taking some year as the “ base” 
year and then altering the money 
figures for other years to make 
them represent money units of 
the same purchasing power as in 
the base ’’ year. The result gives 
a comparison of “ real,’’ as op- 
posed to “ money,” income. For 
example, if in the year 2000 the 


price level should, be twice as 
high as in 1950 (taken as the base 
year) the actual national income 
of 2000 should be divided by two 
in order to compare it with that of 
1950. 

The main determinant of real 
income is the volume of produc- 
tion. This is influenced by many 
factors. These include the natural 
and acquired capacities of the 
people, and the natural resources 
and other assets (the size of 
the population relative to these 
resources, the amount of special- 
isation, and the state of technical 
knowledge) of a country. Part of 
the economic activity of a country 
is devoted to providing for the 
future by increasing productive 
equipment, and improving health 
and knowledge ; this investment 
keeps down current consumption, 
but tends to increase future output. 

Increase of Technical Knowledge 

The great economic progress 
which has taken place in the 
western world over the last 
hundred years or more has been 
due to the continued growth of 
technical knowledge combined 
with increased investment and 
greater specialisation, including 
large-scale production. But tech- 
nical progress may be offset by 
over population, by wars, or by 
natural catastrophes. 

The study of economics is an 
aid to clear thinking and is useful 
to the citizen as well as to the 
statesman. Economists do not 
always agree among themselves 
on practical issues. This is usually 
for one or both of two reasons. 
In the first place, these issues may 
involve personal judgements about 
the extent to which one aim (for 
example, greater output) should 
be sacrificed to another aim (for 
example, greater ©quality or social 
security). In the second place, 
they usually involve forecasts 
about how people would respond 
to the proposed measures. But 
the citizen should know enough 
economics to form his own judge- 
ments on these issues of policy. 

BibUography, Th© Wealth of 
Nations, Adam Smith, 1776 ; Essay 
on Population, T. E. Malthus, 1798 ; 
Principles of Economics, B. Ricardo, 
1817 ; Principles of Economics, 
J. S. Mill, 1848 ; Capital. Karl 
Marx, 1867 ; Th© Theory of 
Political Economy, W. 8. Jevons, 
1871 ; Principles of Economics, A. 
Marshall, 1890 : Wealth, E, Can- 
nan, 1913 ; Economics of Welfare, 
A. C. Pigou, 1920 ; General Theory 
of Employment, Interest, and 
Money, u . E. M. Keynes, 1936 ; An 
Outline of Mohey, O. Crowther, 
1941; Economics, F. C. C. Benham, 
1943. 
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Economics and Political 
Science, London School of. 
This college of the University of 
London founded in 1S95 for the 
study of the social sciences is de- 
scribed under the heading London 
School of Economics (q.v.). 

Oxford, Glasgow, Manchester, 
and Birmingham Universities have 
Economics departments. 

Economic Secretary. Official 
of the British Treasury. The holder 
of the appointment, a political one, 
is a junior member of the govern- 
ment ; it is his duty to advise the 
chancellor of the Exchequer on 
economic policy. The post was 
created in 1947 ; it lapsed in 1950 
and 1951-52, when the govt, in- 
cluded a minister of state for 
Economic Affairs. 

Economic Warfare. Engen- 
dering paralysis of the cmuny’s 
war machiner}? by depriving it of 
materials. Great Britain''s eco- 
nomic warfare against the Axis 
powers, 1939-45, was conducted 
by a ministry (v.i.) whose function 
was to starve the enemy of raw 
materials for munitions, oil, grain, 
fats, cotton, and every imported 
commodity that might be useful. 
A blockade was instituted and a 
number of contraband control 
stations established, at which 
neutral ships were searched for 
contraband cargo. Exports from 
Germany were also blockaded. A 
form of passport, called a navicert 
iq.v.), was issued at the port of ship- 
ment to cover legitimati* cargoes. 

A secondary arm of e<‘onomic 
warfare was the purchasing of 
supplies in neutral countries to 
prevent their going to enemy 
countries. Some targets bombed 
by the R.A.F. were selected by the 
ministry, especially dams, trans- 
port centres, synthetic rubber 
plants, and oil refineries, Ex- 
amination by experts of material 
captured on the battlefield re- 
vealed certain shortages in enemy 
countries and suggested where 
such air attacks might prove most 
effective. 

Another method of tightening 
controls of enemy imports and 
exports was the use of black lists : 
lists of persons and firms, chiefly 
in neutral countries, known to be 
cooperating with the enemy. No 
navicerts or export licences were 
issued to anyone on these lists, or 
suspected of acting for black-listed 
firms. Black List ; Blockade* 
Economio Warfore, Ministey 
oy. Department of the British 
government during the Second 
Great War. It was formed on 
Sept. 3, 1939, the first minister 
being E, H, Cross, and liad tasks 


analogous to those of the ministry 
of Blockade set iij) during the 
First Great War, namely, to dis- 
organize the economic life of the 
enemy in order to reduce his capa- 
city for waging war. The ministry 
was dissolved in May, 1945, its 
funetions in the Far East being 
undertaken by the Foreign ofFHC. 

Economiser. Extension of th(‘ 
feed water pi{)e-liii(‘ of a stiuim 
boiler, comprising a nest of tubes 
placed in the flue gas exit to 
utilise waste heat by ad<litional 
heating of already wanned teed 
water. The wat<M’ should Ixj ])re- 
heated to 120" F. to pn^vent undue 
cooling of the flue gas, as con- 
densation of moistun‘ in a highly 
sulphurous atmo.Hpluu'C would 
cause severe external wastage of 
the tubes. Tlu* prehcuiter may use 
exhaust or live steam, or heat(‘d 
feed water ma,y he by-pas.sed hack 
to mingle with th(* incoming cold 
water. An et^onomisiU’ also |)ro- 
vides a rescTve of hot fec<l water 
against peak load <iemainls, and 
helps to reduce .s<*ale formation 
in the boiku’ by ns'civing the bulk 
of the sludg<r pr<*eipitatt‘d from 
temporary hardness. The outsifles 
ofth(‘tuh<‘s are elean<*d by sttuun- 
jet .soot blow'ers, or ine<‘hanieally 
oj)era t(‘d seraixTH. Saving in ftiri 
may amount to 10 p.e. 

Economist, Thic. A kuidon 
weekly pH])er d(‘Voted to politif-id 
economy. It was founded in 1843 
by flames W’ilson, who <‘<lited it 
until 1859, llerlHU’t SpiUK'er ls‘ing 
suh-(‘ditor, 1 848-53. During 1859- 
77 the pap(‘r was edited by Walter 
Bagehot ; 1907^ 16 bv Fnuieis 

W. Hirst: 1922-38 hv'Sir Walter 
Layton; 1938 56 by UeoffiTV 
Crowther, The Eeomuniht has al- 
ways discussed financial quest itjus 
from a social and economic stiind* 
{)oint, and in its early days wnn a 
staunch advocate of free trade* and 
the repeal of the Corn I*awH. 

E.C, Powder. One of the 
oldest British smokeless jiowders 
for me in sporting guns. Inventeil 
in 1882 at the works of the Ex- 
plosives Company, hence B.(\, at 
Stowmarket, it consisted essen' 
tially of nitro-eellulose mixetl with 
nitrates and moderants. The 
pow<ler is prepared in graruilitr 
form suitable for loading. It k n 
33-grain powder, /.a. 33 grains of 
the smokeless powder is equiva- 
lent to the olo standard charge 
of 82 grains of gunpowder. 

Ecrins, Baker drs, Mt, ol 
S.E. FraiK‘e. it is the highest sum- 
mit of the Pelvoux group of the 
Cottian Alps, which lie between 
the depte. of Haiitea-AIrnsB and 
IsdrCf Alt* 13,469 ft. 


Ecstasy (Gr. fcstfhsw, displnce- 
ment, trance). A name given to 
varitum states of eonsciousne.ss, in 
which, the mind being concen- 
trated on a <lefinite ohj(‘ct, the 
senses arc t(*mporarily inn<‘tiv<\ 
and external sensutions inopera- 
fciv(‘. it has been (wpcricmanl at 
varitnis tinu'.s by many (’hristian 
mystics, notably by 8. '‘IVrcHa, and 
valued as a su[t(‘rnat ural pheno. 
mcnon. According t<v their own t<'s- 
timouy the mystics ba\c nuHuved, 
in (‘cstatii’ condition, spi'cial 
manifestations of the will of God. 
The tertn i.s also sotnetimes apfilicd 
to the abnormal mental <'onditions 
of <'ataicpHV, the hypnotic trance, 
somnambulism, ami to tin* trames 
of spirit mcdiuniM, The tdiicf points 
distinguishing these states from 
e<*slasy are th<* absence of con- 
H(-iousnesH ntui of all mciimry <jf 
what has taken pbu't* <iuring the 
tran(*e. .SVc Dreams, 

Ectoderm Gh'. cr/oAf, outside ; 
r/c;7/m, skin). I’cim applied to the 
outer layer of the embryo, from 
which tin* skin and ner\(jus sys* 
(<‘m of a vertebrate animal origi- 
nate. It is als<j m>e<l tor the outer 
layer of eells in the (’of4entenita. 

Embryology. 

Ectopic Gestation oh Extra- 
UTmUNK f^HKtiSANOV {Gr, rrlofHtH, 
out (ff place), C’lmdithm in which 
the fertilised ovum, or egg cell, 
instejui of deve!f»ping within the 
Iwetmies implanted in the 
Krtllopinn tuls* W'hieh leads the 
uterus, or escapes into the iKniy 
cavity and there lH*gins to develop. 
It ia rare in young women, and i» 
most often seen in w‘omen who 
have Ikhui married for a numlier 
of years without having had a 
child, or where a long time has 
ela|med siius’ the laat pregnancy. 
Any intiiimmation affecting the 
tuf>es is a predis|»osing cause, 
narrow'ing the lumen of the tube 
or interfering with the movement 
of the delicate ciliae (minute pro- 
ceaaea of the lining mneoua mem 
hrane) which with a wave. like 
movement normally profad the 
fertdiwd ovum towards the jiterua. 

The aymptoma are not very 
definite, but »*»me signs of preg- 
nancy may lie prt^smit When 
irn*gular bleeding «»r recurring 
colic-like pains occur, eotipied 
with the fawaibiiitv of pregnancy, i 
me<iicai opinion mould be mmghf. 
Often, however, the first indication 
ii a iudden attack of acute pain 
with coiht|aH% and signs of internal 
fmemorrhage, due to rupture of 
the »ae of the deveinping embryo. 
In moat caaea Imnmiiate operatfye 
ipm%mmt providoi tlto beat hope 
of saving life. 
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Ectoplasm (Grr. ektos, outside; 
plasma, someth'ing moulded). The 
outer layer of a non -cellular 
animal, such as amoeba, and 
apparently usually in the gel state, 
i.e. relatively stiff. It can undergo 
a reversible thixotropic change 
to the sol condition in which it 
flows. It acts as a serai-permeable 
membrane and permits the ingress 
and egress of molecules during 
the metabolism of the animal. 
Spiritualists use the term ecto- 
plasm for an apparent vaporous 
materialisation occurring during 
the trance of the medium. 

Ectozoa (Gr. eldos, outside ; 
zoon, animal). Term applied to 
parasites which live on the exterior 
of their hosts, in contrast with the 
entozoa, which live in the internal 
organs. Lice and ticks are ex- 
amples of the ectozoa, tape worms 
and flukes of the entozoa. 

Ecu (Fr., shield ; Lat. scutum). 
Obsolete French silver coin. First 
struck by Louis IX, its value was 
three livrea. Charles VI issued, in 
1384, a piece known as hu de la 
couromie, the hu being called in 
England a crown. There was also 
minted a double silver ku of six 
livres, worth about 5s. See Crown. 

Ecuador. Republic of South 
America, lying between Colombia 
on the N. and Peru on the S. It is 


named because 

\ f ^ ® equatorial 

runs through 
f country. Its 

western shores, 
extent, 
are washed by 
the Pacific Ocean. 

Ecuador arms Colombian 

boundary was 
settled by treaty in 1917, and the 
Peruvian frontier was agreed upon 
in Jan., 1942. The I’cpublic em- 
braces the provinces of Azuay, 
Bolivar, Canar, Carehi, Chimborazo, 


Ecuador arms 


Cotopaxi, Esineraldas, Guayas, 
Imbabura, Loja, Manabi, Napo 
Pastaza, El Oro, Pichincha, Los 


Rios, Santiago Zamora, Tungura- 
hua, and the QaUpagos archi- 
pelago, Its area is not known even 
approximately ; there are esti- 
mates of 176,000 and 276,000 sq. m. 
A largo area was lost by the 
1942 revision. The first census, 
1960, strongly opposed in the In- 
dian villages, gave a pop, of 
3,202,767 ; 1966 est., 3,619,345. 

The dominant geographical fea- 
ture is the gigantic mountain sys- 
tem which traverses the land from 


N. to S. Two towering mountain 
ramparts, the Eastern and West- 
ern Cordilleras, run parallel to each 
other, enclosing a broad ele- 
vated valley, 20-60 m. wide, and 
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8,000-10,000 ft. above sea level. 
This trough is walled on either side 
by the famous “ avenue of vol- 
canoes,” above a score of peaks in 
a double line, most of them rising 
far above the snow line. No fewer 
tlian 20 of these summits can be 
counted from Quito, the caihtal, 
which stands on the central plat- 
eau at a height of 8,400 ft. The 
volcano of i^iehincha (about 15,700 
ft.) is notable for its perilous 
proximity to the capital ; but 
more conspicuous is the perfectly 
symmetrical and dazzling cone of 
Cotopaxi (19,600 ft.). Higher yet 
soars the imposing snow-clad mass 
of Chimborazo (20,700 ft.). Above 
the snows, volcanic craters emit 
their clouds and ashes. Eruptions 
have been frequent since records 
began with the coming of the Span- 
iards, and the whole region is 
subject to earthquake shocks. The 
region presents an endless variety 
of altitude and climate : torrid, 
forest-clad plains bordering the 
lower spurs ; temperate, pleasant, 
and productive valleys ; cool re- 
gions of the lofty plateau ; pd^ra- 
mos, or icy, wind-swept plains and 
slopes, approaching the limit of 
perpetual snow. 

Although the mountains pre- 
dominate, the greater part of 
Ecuador lies in the forest-clad 
plains which stretch to E. and W. 
from the foot of the two Cordil- 
leras. In fact, Ecuador has three 
distinct zones : the coastal plain, 
the Andino mountain system, 
an4 the morUaiiat the densely 
wooded region stretching' into the 


interior from the base of the 
Eastern Cordillera, and inter- 
sected by the multitudinous upper 
waters of Amazonian affluents. 

The most valuable and produc- 
tive part of the country is the 
broad coastal plain, richly tropical 
and humid in character. This 
plain, watered by innumerable 
streams and originally covered by 
dense forests, supports the ex- 
tensive plantations of cacao, which 
supply the chief export, besides 
plantations of bananas and other 
tropical products. Numerous 
streams, particularly those con- 
nected with the port of Guayaquil, 
provide access to the cacao plan- 
tations. The forest is valuable for 
its thickets of bamboo, dyewoods, 
cinchona, balsa trees, and many 
kinds of palms, besides the palm- 
likc plant whose fibre is woven into 
Panama hats. 

Through the towering wall of the 
Western Cordillera, lofty passes 
lead to the Andine plateau. From 
this plateau steep and difficult 
mountain passes lead eastwards, 
up between the peaks of the 
Eastern Cordillera, and then down 
along twisted and precipitous river 
valleys to the montaria, where 
scanty tribes of savage Indians 
support life by hunting with the 
blow-pipe and with poisoned ar- 
rows. This most inaccessible re- 
gion resembles the forests of 
Brazil ; its woods and waters are 
haunted by a multitude of reptiles, 
saurians, fishes, birds, and inH(‘(‘ts. 
Trees, lianas, fiowering shrulm, and 
gaudy orchids occur. The mammals 
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include jaguars, pumas, tapirs, 
sloths, bears, deer, armadilloes. 

The volcanic group of the Gal- 
apagos Islands lies on the Equator, 
695 m. from the W. coast, and 
covers 2,868 sq. m. Named from 
the gigantic tortoise (galapago) 
found on the islands, they are re- 
markable for the fact that about 
half the indigenous plants, all the 
reptiles, and nearly all the birds 
are peculiar to this archipelago. In 
the 17th and 18th centuries the 
islands, at that time uninhabited, 
wero the resort of buccaneers. 

People, Language, eto. The 
population is descended partly 
from Spanish settlors, partly from 
indigenous Indians, and in a less 
degree from negro slaves. Most 
of the Indians and mixed types arc 
simple and ignorant ; they per- 
form all the manual lalK)ur, and 
bear with customary apathetic 
submission the domination of the 
ruling class. These peasants and 
labourers are virtually devoid of 
any sense of nationality or citizen- 
ship and indifferent to forms or 
methods of government, although 
they have been swept into con- 
tending armies, in numerous civil 
wars, by caudillos on either side. 
More than 60 p.c. of the pop. is 
pure-blooded Indian, 25 p.c, mixed 
Spanish and Indian, 16 p.c. negro, 
and the remainder is of pure 
Spanish descent. The dominant 
class, which forms a society of 
typically S. American culture, is 
of mixed blood. The olHcial lan- 
guage, and the tongue in general 
use, is Spanish. Quichua is spoken 
by several Indian tribes in the N, 

Constitution, etc. Under the 
constitution of March 6, 1945, tlie 
president is chosen by direct popu- 
lar election for four years, ana is 
eligible for re-election, but only 
after an interval of four years. 
A single chamber of deputies is 
chosen for two years by elections 
on a provincial basis, extra de- 
puties being chosen by special 
groups. All literate men and 
women over 18 are eligible to vote. 
The Roman Catholic faith is gen- 
erallv professed, maintaining an 
archbishop and six bishops, but is 
not officially established ; all reli- 
gions are tolerated. Primary 
education is free and compulsory. 
There are universities at Quito, 
Guayaquil, and Cuenca. There is 
a small standing army, with com- 
pulsory military service. The unit 
of currcn(‘y is the sucre. 

Economic CoNomoNs, Indts- 
TEY, etc. a large part of the 
world’s sumdy of cacao comes frt>m 
Ecuador. The weaving of Panama 
hats is an important industry; 


nearly 3,000,000 are exported 
annually. The chief exports are 
cacao, coffee, rice, rubber, bananas, 
ivory nuts, balsa wood, hats, and 
a little kapok, mangrove bark, and 
alligator skins. Cotton is raisc<l 
in Manabi and tobacco in Ksmer- 
aldas. Same gold is produced in 
the Andes, lleposits of petroleum 
occur in Guayas, some 300, OfK) 
tons, mostly crude, being exported 
annually; sulphur in Chimborazo 
and the archipelago. 

Guayaquil, the (diief port and 
the largest town in the republic, 
is linked with Quito by a mountain 
rly. 288 m. long, whi<*h traverses 
one pass of the WcstiTn <‘ordillcra. 
There are eight other short lines. 
Main roads total 1,600 m., but ov(T 
the greater part of the country 
bridle-paths and mules are the 
means of transport. Ckuuiea, Am- 
bato, Kiolaunba, Loja, and Lata- 
cunga arc other towns. 

Histoky. Befon^ the European 
discovery of Am<*ri(‘a, the moun- 
tain jdateau was the seat of a mon- 
archical native civilization, inferior 
to that of the Tneas, but notahh* for 
its organization and skill in the arts 
of buihling, stone-tuirving, weav- 
ing, pott(‘ry, and the wtjrking of 
gold and silver. Towards th(‘ eual 
of the 1 5th century the Inca mon- 
arch, Huayna <’apae, defeated the 
king of Quito, and adtied hia 
dominions to the Inca empire. By 
the daughter of the coiKjucmi 
ehi(*f, the Inca conqueror had a son, 
Atahualpa, who became the. Inca 
ruler of Quito. He then claimetl 
the thron<‘ of the Inca empire, and 
dethroned his brother, the legi- 
timate heir. He himself lost his 
kingdom and his life at the hands 
of Pizarro, the Spanish invaflcr, in 
1533. The conquest of I^eru by the 
Spaniard was nuturully followed 
by the occupation of Quito. The 
kingdom of Quito, which Imluded 
territory now Iwdonging to (’ol* 
ombia, constituted thenceforth a 
pre«i<lcney or government, sub- 
ordinate to the Hjmnish vkreroy of 
Peru. But in the IHth century the 
presidency of Quito was made sub- 
ordinate to the newly ^tablishetl 
viceroyalty of Hanta ¥6 de Bogoti. 

In 1808 a revolutionary or re- 
publican movement broke out in 
Quito ; but, afto four years of con- 
fused tumult, Spanish authority 
was ra-establishiHl, and subsisteil 
until the <Ieeisive victoiy of the 
republican commander Bucr© in 
the battle of Pichmoha in 1822, 
Quito was now lncor|)orated into 
the extensive republic or fmieration 
of Colombia under the authority 
Bolivar. But in 1830 that rather 
artificial |Kditieal system wm 


brokt'n up into the thrtn* separate 
republics <>f Vtmeziuda, New Gran- 
ada (now Colombia), ami Ecuador. 

Th(‘re followed a st(»rmy period 
of personal rivalries, th^spotisms, 
factions, civil wars, frontier wars 
with Colombia, and boundary 
disputes w’ith P(‘ru. From 1859 
to 1875 tin* <Haintry was ruled by 
Garcia Monmo, an ultra adiub'a! 
conservative, who attempted to set 
up a kind of Catholic th(*o<‘ra<'V, to 
1 k‘ guided by the authority of th<* 
pope. liis dictatorship, imu'e 
stable than pr<‘viou.H governnuTits, 
was hy no means peneeful ; atul 
his assnsHinatitm in 1875 opened a 
fresh era of disorder ami eontliet. 

Eeua<lor Is'gan to iHundit with 
the n‘Sfc of South AmtU'iea bv 
eeomunie expansion in the 20tli 
century, though its pitlitieal tem- 
per remained (UTatie, few presi- 
<h'iitH completing tlieir iernis witlo 
(»ut the threat t>r practice <»f revoho 
tion. In foreign aifairs the out- 
standing question was that ot 
frontiers, espeeiuily with Peru, 
but the definitive settlement of 
1942, after a perhwi of o|Hm hos- 
tilities, seiuncd pnunise a less 
straimsi atnnmpheri*. Argentina, 
Brazil, and the C.K.A. assisted in 
the mdtii'inent, Kcmulor broke 
off ndationw with Germany in the 
First Great War and was a signa- 
tory of the jH*iiee treaty. In the 
8<‘ct)nd Great War she vert'd 
relations with the Axis tamers, 
dan. 31, 1942, nihmed the C.H.A, 
to establish Imsi-s in the GaMjatgoa 
Islamla and the Hania Elena jaui- 
insula, and deelimai war on Ger- 
man v and .lapan Feb. 9, 1945. 

HibU(]n^mphy, Travels in the 
Wilds of E,, A. Huiwat, 1887 ; 
Travids amongst the Great Atidw, 
K. Wbymia'r, IHI»2i Keua*lor, 
(b li. Enwk, IPH ; E. the Ibt- 
known, V. W. von Hagen, 1939* 
Kcu^or, A, B. Franklin, 1913. 

G«*i iimenical 

Boitxjait fCIr. out ; icia, to 
Wl), An IndammaUiry tlliieaiie of 
the akin, The term includea t*mm 
due to ehemieal irritants of which 
the nature ia unknown ; thoae in 
whieh Individuali aw over*sii»eep« 
tibk* t4i mild irritationa, r.g. by 
8un or wind ; and thoae which 
lieeomo hyjfieratmsitivi* to an 
irritant ao that fresh patch« aw 
pnahieed, Pinodi»|m«ing eauaes 
t^rtaln ti*xk itatoa auch m 
gout or rheumatiim j deieknt 
elimlnaticin m in Bright’* ihioaie ; 
chronic aeptlc abiorption m in 
whibsenaitlvw^mav 
ber inherited or acc|uir©cf, 
Boma diaturbaneo of the nwvotui 
aystem may bo preanril. 

Eexoma varies witbly in typo# 
«t«ft» and rlktrihution mm tho 
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body with the age and condition 
of the patient, but its essential 
characteristics are redness of the 
skin, formation of small blisters or 
vesicles, watery discharge, forma- 
tion of crusts and scales, and 
usually extreme itching. Various 
types are recognized : erythema- 
tous eczema, in which bright red 
patches appear on the skin ; 
papular eczema, characterised by 
the formation of small red papules 
or pimples about the size of a pin’s 
head ; vesicular eczema, marked 
by the appearance of crops of 
vesicles and watery discharge ; and 
pustular eczema, in which pustules 
containing matter are formed and 
on rupturing give rise to yellowish- 
brown scabs. 

Attention must be paid to the 
general health, sepsis being elimi- 
nated, and the liver eased of its 
burden by -the removal of fats, 
pork, and milk from the diet. 
Alcohol and tobacco, because of 
their toxic influence, must be 
avoided. Many cases of eczema 
result from specific irritants ; the 
offending substance can some- 
times be determined by the 
reaction produced when it is 
introduced into the skin, a weal 
or blister being a positive result. 
Desensitisation can then often be 
achieved by injecting under the 
skin minute and gradually increas- 
ing doses of the material. This 
type of eczema has much in 
common with asthma and urti- 
caria and the conditions are found 
in certain family groups (s(>e 
Allergy). Local medical treatment 
depends entirely on the manifesta- 
tion of the disease at the t;mo. 

Edam. Town of the Nether- 
lands, in the province of North 
Holland. It lies twelve miles 
N.N.K. of Amsterdam. The name 
is derived from a dam built on the 
little stream Ye. Edam possesses 
some old brick houses, and a fine 
church, S. Nicholas, dating from 
the 14th century and restored, 
1602-26. It is noted for its dairy 
produce, and in particular for 
round, red-rindeck cheese (v.i.). 

Edam Cheese. A Dutch choose. 
It is pressed in globular moulds, 
red outside, a rich apricot inside. 
It is a cow’s milk cheese, weighing 
about 5 lb. Texture is waxy, and 
flavour varies in quality. It is 
not usually considered a gourmet’s 
cheese, but connoisseurs have been 
known to treat it like Stilton, 
even to the careful introduction 
of port wine. Gouda cheese is 
almost exactly similar, but is 
made in large flat rounds, and in 
two grades, one with 46 p.o. fat 
content, the other with 40 p.c. 


Edda. Two collections of Ice- 
landic b'terature, known respec- 
tively as the Elder, or poetical, of 
Saemund, and the Younger, or 
prose, of Snorri. The former were 
discovered by Brynjulf Sveinsson, 
an Icelandic bishop, in 1643. 
He attributed them to Seamund 
Sigfusson (1055-1132), but an 
earlier date is generally assigned 
by critics. The Prose Edda was 
compiled by Snorri Sturlason 
(1178-1241), and is generally 
ascribed to the 12th century. 

Eddington^ Sib Arthub 
Stanley (1882-1944). A British 
astronomer and philosopher. Born 

at Kendal, Dec. 
28, 1882, he 
was educated 
at Manchester 
university and 
at Trinity Col- 
lege, C a m - 
bridge, where 
he was senior 
wrangler in 
1904 and fellow 
in 1907. As 
chief assistant from 1906 at the 
Royal Observatory, Greenwich, he 
established his reputation as a bril- 
liant worker in stellar mathomati cs. 
He became Plumian professor of 
astronomy at Cambridge in 1913, 
and the next year was appointed 
director of the university observa- 
tory and elected P.R.S. In 1928 
he was awarded the Royal Modal 
of the Royal Society, and in 1930- 
32 was president of the Physical 
Society. He was knighted in 1930 
and invested with the O.M. in 
1938. He died Nov. 22, 1944. 

Eddington’s principal researches 
were concerned with stellar mo- 
tions, in which field ho first estab- 
lished that the stars describe 
orbits under the attraction of the 
whole galaxy without interfering 
with one another ; with the theory 
of relativity, which he helped to 
confirm at the eclipse of the sun in 
1919 ,* and with the internal con- 
stitution of the stars, in which he 
first established the importance of 
radiation within a star and discov- 
ered that its brightness depends 
e.ssentially on its mass. From 1926 
he entered the field of philosophy, 
ooncluding that much of physics is 
deduoihle by pure reason. In The 
Expanding universe, 1933, he gave 
expression to a theory described 
under Expansion of the Universe. 
Ho was known to the public through 
lucid expositions of soientilo 
topics : Report on the Relativity 
Theory of Gravitation, 1918;Spac.e, 
Time and Gravitation, 1920 ; The 
Mathematical Theory of Relati- 
vity, 1923 ; Stars and Atoms, 1927; 


The Nature of the Physical 
World, 1928 ; Science and the 
Unseen World, 1929; New Path- 
ways in Science, 1935 ; Funda- 
mental Theory, 1947. 

Eddo. Tuberous stem of sev- 
eral species of colocasia, caladium, 
etc., of the family Araceae. Though 
acrid in a raw state, these stems 
are used as food when cooked. 
Colocasia antiquorumy an E. Indian 
species, is cultivated for food, oven 
in S. Europe, under the name of 
taro {q.v.). 

Eddy, Mary Baker (1821- 
1910). An American religious 
leader, the founder of Christian 
Science. She was born at Bow, 
New Hampshire, July 16, 1821, 
Deeply religious by nature, she 
was from childhood aBible student. 
Asa Eddy (d. 1882), whom she 
married in 1877, was her third 
husband ; she had been widowed, 
and obtained a divorce. She died 
at Newton, Mass., Doc. 3, 1910. 

It was in 
1866, while re- 
covering from 
the effects of 
an accident— 
her recovery she 
attributed to 
the reading of 
Matt. 9, w. 2-8 
— that she dis- 
covered in the 
Bible a scien- 
tific law underlying the heal- 
ing works of Christ. . She named 
her discovery Christian Science, 
and in 1875 issued its textbook. 
Science and Health with Key to 
the Scriptures. Other writings 
by Mrs. Eddy include : Unity of 
Good; No and Yes; Rudimontal 
Divine Science ; Pulpit and Press ; 
Retrospection and Introspection ; 
Christian Healing ; The People’s 
Idea of God ; Messages to the 
Mother Church ; The First Church 
of Christ, Scientist, and Miscellany; 
Christ and Christmas ; Christian 
Science versus Pantheism. Her 
biographers are E. F. Dakin, 1929 ; 
L. Powell, 1930; 8. Wilbur, new 
ed., 1930. ^Vee Christian Science. 

Eddystone. Lighthouse on the 
Eddystone Rocks, a dangerous 
reef, 14 m. 8.W. of Idymouth. 
There have been four. The first, 
of wood, 120 ft. high, by Win- 
stanley, was destroyed with its 
builder by hurricane and fire in 
Nov,, 1703, three years after its 
completion. The second, 92 ft. 
high, was erected by John Rudyerd 
in 1709, and was burned down In 
1766. The third, a granite building 
by Smeaton, 95 ft. high, was com- 
pleted in 1769. It was the tirst 
in which the stones were dove- 
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Eddystone Lighthouse, built 1882. 
Left, stump of the old lighthouse 


tail jointed, and remained a model 
for other designs till 1877, when it 
was found necessary to dismantle 
it, as the rook foundation had 
become insecure ; the upper sec- 
tions being transferred to Ply- 
mouth Hoc. The present tower, 
completed in 1882, is lo(‘ated 
40 yards from the previous one. 
Built of granite, with dovctaihal 
stones, it is 168 ft. above low water 
and is built in circular Bcetions. 
The lantern shows a group flashing 
light of two flashes every 80 sees., 
and has a range of nearly 18 m. 

Ede, James CHUTKK’(b. J882). 
British politician. Ho was born at 
Epsom, Sept. 11, 1882, and 

educated at 
B 0 r k i n g 
high school 
a n d Christ's 
College, Cam- 
bridge. H(‘ 
taught in 
»Surr<y schools 
before (mter- 
ing civic life 
and was (>hair- 
man of the 
vSurrty county 
council, 1933-“ 
37. He entered parliament in 1 923 
as Labour member for Mitcham ; 
and represented 8outh ^Shields, 
1929-31, and from 1935. Ede 
was parliamentary secretary to the 
ministry of Education in 194(1, and 
Home secretary in C, K. Attlee’s 
cabinet of 1945. He was made a 
P.a in 1944, C.H. in 1953. 

Edelf elt, Alhert Gustaf 
Aristide (1854 4905). Einnish 
painter. Born at Helsinki, July 
21, 1854, he was trained at Antwerp 
and at the Ecole des Beaux Arts, 
Paris, under G^rorae. He paink‘<l 
landscapes, portraits, and eompo- 
sitions with equal skill. Invited by 
Tsar Alexander 1 11 to jiaint th(‘ por- 
traits of his <‘hil<lrcn, he produced, 
while in Kussia, several works in 
landseajK* and gimrc. H<‘ died at 
Borga, Aug, 18, 1905. His finest 
and most eharaetcTistie works are 
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Divine Service in the Skaergaad, 
at the Luxembourg ; Pasteur in 
his Laboratory, at the Sorbonne ; 
Laundry ; .Tesiis appearing to 
Mary Magdalen, ami Women in 
the Churchyard, both at H(‘lsinki. 

Edelinck, G liiiAR i> ( 1 fl4( P 1 7P7 ). 
Flemish engraver. Born at Antwerp, 
Oct. 20, 1640, h(! was tht‘ jmpil (>f 
Gaspard Huherti and Cornelis 
Gallc. Visiting l^iris in 16(55, on 
the invitation of CoIIxu’t, In* 
practised there for tin* rest of 
iiis lif(*, and is mon* jiroperly 
clasR(‘(l with the Frein'h s(*fiooh 
He obtaiiK'd ample* patronage* from 
Louis XIV, was r(‘<*e*ive*d in the* 
A(!ael(‘my in 1677, anti died in 
Paris. April 2, 1707. He* be'cann* 
oru* e)f the most brilliant line* 
engraveu’s of the* 17th e(*nfury. In 
portraiture —c.f/. his Dryelen and 
Idu1ippe‘de‘(’hampaignc*“ Ed(*lir.ok 
was eepially aee*emiplish(‘<l. 

Edelweiss {LronioptHfium n/- 
puuini). P(‘n*nnial h<*rb e>f the* 
family Compositae*. A native of 
the* mountains of S. Eun»pe*, and 
H i m a I a y a, it i s 
tliiekly eoateel with 
long woolly hairs, 
which give it a 
white appe'aranee*, 
acceutu at<Mi in 
the* braets w h i e h 
surround the ehiHt<*r 
of t(‘rmiual yc‘IIowish 
f]owerh<‘adH. Tin* 
leaves are lanee- 
H ha ped, and the 
plant is ahemt 6 ins. 
high. It oeeurs 
loeally in the Alps, 
but the idea that 
it is exe(‘edingly rare* 
and (‘an only be 
gathiwl in eireuni- 
atances of great 
dangc*r is erroneous. 

German, m<*aning noble whittn” 

Eden. English river rising on 
the borders of Westmorland and 
Yorkshire, and flowing N.W. past 
Kirk by 8t<*phen and Afipleby into 
Cuml>erland, and then past ('arlisle 
to the Bolway Firth, which it 
enters at Hoekcliff. Its length is 
65 m., and it contaims imlmon. 
A stream of the same name is a 
tributary of the Medway, In Kent, 

Eden. River of Fife, H<*otland, 
It is formed by the eonfluenee of 
two small burns, the Beattie and 
the Carmore, at the Kinross-shire 
border, and flows E.N.E. through 
the Howc^ of Fife and past Cupar 
to th(* North Rea, which it entt^rs at 
Guard Bridge by a muddy (^tuary 
(5 m. in length ; total length 30 nl, 
'Pherc is goml salmon fishing. 

Eden, Gardkk of. In the ear- 
li(*st Biblical a<*eount (the Jahwis* 
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tic) of th’(*ation (Gen, 2, n\ 8-^25) 
Yahweh Klohim plants a garden 
eastward (fnun the Ikdesfinian 
standpoint) in Eden for man to 
dwell in. In the Septuagint the 
word for ganlen, fb'b. is 

n'preseiited by pnwJc/.sos, a loan- 
word (Hebraised /wrJrw) from the 
%end “ <‘n(‘IoHnre " ; 

hence arises the term Paradise as a 
description of Eden and of tin* 
(’hristian heaven. The gju’den of 
Eden Heerns to hava* b(*en thought 
of as a park or pleasure-ground ; in 
(ion. .3, t\ H, \‘ahvveh Klohim isrh*- 
serihed as walking in the garden in 
the cool of tin* evening (e/. Isaiah 
5I ; E'/.ek, 2H and 31). 'I'he nann* 
Eden is perhaps from Bibylonian 
A//aa, plain or st(*ppe, mon* pne 
bably from Hei»rew nAn, delight, 
'I’he hieation of Eden is dinieult 
to det(‘rmine. iSjivet* identifies tin* 
garden with the snered garden of 
tin* Babylonian deity Ea at Eridu, 
the river which watered if ((ien. 2. 
r. fU) being tile Persian Gnlf,and the 
four branehes (re. U U) Is'iiig the 
Pa I la ko pas. the 
( 'hoasjH's, the 'ngrls, 
and tin* Euphrates, 
K. Xaville (Ar<dme- 
(dogy of the G.T.. 
lfH3),e om pari ng 
(ien. 13, e. Kb “like 
^ the garden of the 
fsirrl, like tin* land 
ttf Egypt #ts thou 
gcH'St unto Xtmr,” 
and identifyitig Ztmr 
With the Egyptian 
Xar (mod. Kate 
tarah), thinks that 
the narrator located 
t he gardi*n in Egypt 
in the Wes t e r n 
mrt of the Ihdta 
wtween the Tanltie 
and Pidusiac branches. Another 
tmditional site is at Kurrm at the 
ju net ion of tln» Eiiphrati^ and the 
Tigris, and an old im* pn*m>rvml 
her»% claiuM^l as the original Tree of 
Knowledge, was broken by British 
soldiers in 1920, and n^enwtial on 
a concrete bang. It |» not, how- 
ever, of any^ gtwit age. Ncr 
Crt^tlhui I.egends ; Fail. 

Edta, Hia (liowgRT) ANTmmy 

(h, 1K97). British fsilitician. 

iStsHuid son of Bir WiHlam Eden, 
was lairn June I2» 1897, and 
at Eton and C’hrlat 
Church, Oxford. Entering parlia- 
ment as (Vmaervative member 
for Warwick ami Leamingtor* in 
1923, he w&i privaB^ iwwrelary 
to Kir A. Chamberkin during the 
latlt^r’s fondgri »ccretaryshi|i, 
1926 29. Made under-siwrefc rry for 
Fon*igrt Affairs in 1931. he was 
lord privy ami threi^ years later 
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and during this period still devoted 
much attention to foreign affairs, 
especially to the League of 
Nations. In the Baldwin cabinet 

of 1935 ho was 
minister with- 
out portfolio 
for League 
affairs, and 
his adroit 
handling of 
diplomatic sit- 
uations led to 
his appoint- 
ment as For- 
eign secretary 
in succession 
to Sir S. Hoaro 
on Dec. 23. He resigned in Feb., 
1938, as a result of his disagree- 
ment with Neville Chamberlain’s 
policy towards Mussolini and Hitler- 

On the outbreak of the Second 
Great War one of the changes by 
which ChamberhVin broadened his 
Conservative administration was 
bringing Eden back to office 
as Dominions secretary. When 
Churchill became prime minister 
in May, 1940, he made Eden War 
secretary, a position ho retained 
until, again on Dec. 23, he succeed- 
ed Lord Halifax as Foreign 
secretary. In 1943 he visited the 
U.S.A., where ho conferred with 
President Roosevelt and other 
leaders. He visited Athens several 
times during the winter of 1944- 
45, alone and in company with 
Churchill, for discussions on Greek 
affairs. Ho was head of the British 
delegation to the San Francisco 
conference, 1945. Ho retained his 
post in Churchill’s “ car<‘taker” 
government, May-July, 1945, and 
when Churchill took office again in 
1951, he was reapj)()inted Foreign 
secretary. Made K.G. 1 954, ho was 
premier 1955-56, resigning after 
the Suck Canal {q,v.) crisis on ac- 
count of ill health. 

Edenbridge. Market town of 
Kent, England. It stands on the 
Eden, 25 m. 8.S.E. of London by 
railway. There are some ancient 
houses and a church in several 
styles from Norman onwards with 
a Bunie- Jones window. Th(‘ town 
is a centre for neighbouring agdcml- 
ture. Its annual fin*work display 
on Nov. 5 is well known, l^op. 
3,5(K). 

Edenball. Parish and village of 
Cumberland, England. It starulH 
on the Eden, 3 m. N.E. of Penrith. 
At Eden Hall, former sc*at of the 
Musgraves, was an ancuuit enam- 
ell(‘d drinking gobk't, known as tlu* 
Luck of Eden Hall, whi<*h, aeeord- 
ing to tradition, was taken frotn 
tlie king of a fairy baml leuMl- 
ing near 8. Cnthbtud’s Well in 
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the grounds, who, when departing, 
exclaimed : 

If e’er this cup shall break or fall, 

Farewell the luck of Eden Hall. 

This goblet was removed to the 
Bank of England. In Longfellow’s 
translation of Uhlan d’s ballad on the 
Luck of Eden Hall the glass is rep- 
resented as having been destroyed. 

Edentata (Lat. edentatus, tooth- 
less). Group of mammals without 
front teeth, and sometimes with- 
out cheek teeth also. They com- 
prise the sloths, ant-eaters, and 
armadillocB, all of which are S. 
American. The pangolins and the 
aard-vark are included in the order. 
Where cheek teeth are present in 
the edentates, they are of simple 
structure, have no enamel, are 
without roots, and continue to 
grow throughout life. All the 
genera are land animals, and while 
the sloths and .some ant-eaters live 
in the trees, the armadillocs are 
burrowing animals. They are 
insectivorous, except the sloths, 
which arc vegetable feeders. 

The living representatives of 
this order are insignificant in 
number and degenerate in struc- 
ture compared with those found in 
a fossil state. Fossil skeletons are 
found in the Pampa formation of 
S. America. See Mammals. 

Eden Treaty. Name some- 
times given to the commercial 
treaty negotiated by Pitt and 
signed Sept., 1786, by William 
Eden (later Lord Auckland) for 
Great Britain and Count Vergeames 
for France. It removed several 
ri'Ht rictions on trading between the 
two countries, but its effect was 
nullified by war in 1793 following 
the French Revolution. 

Eder Dam. Dam on the river 
Edcr, a tributary of the Weser, 
Germany. On May 17, 1943, Lan- 
casters of the R.A.F., carrying 
special mines, attacked the Mdhne, 
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Sorpe, and Edcr dams. Tho Eder 
was breached in two places on its 
upstream face by mines dropped 
from aircraft at less than 100 ft' 
The dam, a curved, gravity con- 
crete structure, 157 ft. high and 
1,312 ft. long, was built in 1914, and 
tho reservoir, the second largest in 
Germany, contained 200,000,000 
tons of water. The dam compen- 
sated the Weser for water taken 
from it for the Midland canal, the 
link between all main navigable 
rivers W. of Berlin. Without the 
dam either tho canal or the Weser 
would become unnavigablo. After 
its destruction tho water swamped 
vast areas and flooded factories, 
power stations, and towns, Cassel 
35 m. away, being inundated. 

Edessa. Ancient city in N.W. 
Mesopotamia, 40 m. E. of the 
Euphrates on the river Scirtos 
(Daisan). Tho Seleucid monarcha 
established a colony here which 
subsequently became the capital ol 
Osrhoene, an independent buffer 
state between Parthia and Rome, 
under rulers called by the title 
abgar. Taken over by Rome in 
215, Edessa became one of the 
chief eastern frontier fortresses of 
tho Roman and, later, tho Byzan- 
tine Empire. A Christian com- 
munity grew up in the 2nd century, 
and tho city was a centre of 
learning and of Syriac Christianity. 
It fell to Islam in 638, was fought 
over in the Crusades, and taken 
by Saladin in 1182. Modern Urfa, 
Turkey, is on its site. 

Edessa, Greece, is capital of 
• Pella nome. Pop. (1951) 15,415. 

Edfd OE Atbo. Town of Egypt, 
on the loft bank of the Nile, 485 m. 
►S.S.E. of Cairo ; the Greek Apollin- 
opolisMagna. It is celebrated forits 
beautiful and almost perfect tern pic 
dodu^ated to Horus, one of the 
finest and best preserved Ptolemaic 
buildings. Its wall inscriptions 
are an important source of know- 
ledge of Egyptian myth and ritual. 

Edgar or Eadoar (944-75). 
King of the English. The younger 
son of King Edmund, he became 
king as the result of a rising 
against his brother Edwy. The 
brothers were not apparently 
hostile to each other, but one party 
wanted Edgar for king and the 
witan decided that he shotild rule 
the land north of the Thames. 
In 959 Edwy died and Edgar 
became king of the whole country. 
His coronation, which did not take 
place until May, 973, is important 
in tho history of that ceremony, 
in that, for the first time, the 
two archbishops took part. Aft(‘r 
this the king sailed to Chester 
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and on the Dee was rowed by six 
or eight vassal kings. He assumed 
a certain vague overlordship, his 
authority extending to Ireland, 
and called himself imperator. He 
fought against the Welsh, but his 
reign rightly earned for him the 
title of the peaceful. Ho formed a 
fleet for service against the pirates, 
and showed zeal in putting down 
crime. With S. Dunstan he re- 
organized the monasteries. Edgar 
died July 8, 975, and was buried 
at Glastonbury. His son Edward, 
called the Martyr, succeeded to the 
throne. 

Edgar Atheling (d. c. 1130). 
English prince. The son of Edward 
the Exile and grandson of Edmund 
Ironside, he was born in Hungary, 
but was brought to England in 
infancy. After Harold’s death in 
1066 he was proclaimed king by the 
northern earls, and in 1068 and 
1069 was involved in unsuccessful 
rebellions in the N. of England. Re- 
conciled to William the Conqueror 
in 1074, he lived at his court in 
Normandy for twelve years. In 
1097 ho deposed tho Scottish 
usurper Donald Bane and seated 
his own nephew Edgar on the 
throne. He went on crusade in 
1099 and in 1106 was taken 
prisoner at tho battle of Tenchebrai 
while fighting for Robert of Nor- 
mandy against Henry I. Ho was 
released, but tho rest of his life 
was spent in obscurity. 

Edgbaston. Suburb of Bir- 
mingham, England, giving its 
name to one of Birmingham’s bor. 
constituencies. Almost entirely 
residential, it includes the Oratory 
of S. Philip Neri (1847), and the 
city cricket ground on which War- 
wickshire C.C. play matches. 
Neville Chamberlain was Con- 
servative M.P. from 1929 until his 
death in 1940. 

Edge, Sjslwyn (1868- 

1940). British motoring pioneer 
and agriculturist. Born in Sydney, 
N.S W., March 29, 1868, ho was 
brought to England as a child and 
privately educated at Nomood. 
He became one of tho Wst cyclists 
of his time, and rode from London 
to York in 12 hours 50 mins. An 
early motor manufacturer, in 1806 
he founded the De Dion Bouton 
business in England. In 1899 ho 
established tho Motor Power Com- 
pany and was later connected with 
the Napier Company. He won 
the Gordon Bennett intemational 
Paris- Vienna race in 1002* the 
Harmaworth motor boat trophy, 
and for 17 years held tho record of 
1,681 miles for continuous 24-hour 
driving. Retiring in 1012, hu took 
up farming. In 1017 ho was eon- 


troller of the agricultural machin- 
ery department of the ministry of 
Munitions, Edge eatabli.shed the 
largest pedigree pig-breeding busi- 
ness in Great Britain and intro- 
duced the farm tractor. In 1021 
he returned to the motor industry 
as director of A.C. Cars Lt<i. He 
died Feb. 12, 1940. 

EdgehUI, Battlk of. First 
battle of tlu‘ Civil War, fought 
between Charles I and the parlia- 
mentarians, Oct. 23, 16-12. Phe 
hill is a ridge in Warwiekshins on 
the borders of Oxfordshire. The 
king was marching from Bhrews- 
bury to London, and the parlia- 
mentarians, under Essex, mov(*d 
across to intercept him. On fh<‘ 
morning of the 23rd Essex marched 
out of Riueton to find the royalists 
drawn up on Edgehill, about 3 m. 
away. His artillery ha<I not yi't 
amvod, so he left the initiative* to 
his enemies, who optmed the fight. 

Each army was drawn up with 
the infantry In the ctmtre and 
cavalry on thawings. On both wings 
the royalist horse, oni* body uruler 
Prince Rupert, the other under 
Wilmot, drove the parliamentari- 
ans before them ami followtHi thorn 
for miles. In the centre the parlia • 
mentariariH stood firm ami only the 
return of Rupert’s following ami 
the oncoming night saved Charhw 
from utter defeat. Charles had 
about 14,000 men ; Essex about 
10,000. A memorial on the battle- 
field was unveiled in 1040. 

Edgeworth, Mahu (1767- 
1849). British novelist. Bom at 
Black Bourton. Oxon, Jan. I, 

1767, she was 
one of many 
child ran of 
Eiahar<l I^jvell 
Edgeworth, 
whom she ac- 
comimnied to 
I r a 1 a n d in 
1773. Hh& 
spent most of 


her life on her fatlmr’s estate at 
Edgeworthstown, oWinlng her 
knowledge of the Irish peasantry 
from dealing with hk tenants and 
her familiarity with fashionable 
life from association with hl» 
neighbours. She wrote Fraotioal 
Education, 2 vols. H708). in 
collaboration with her father, and 
it was largely on his account that 
she reject^ a proposal of mar- 
riage made to her by Count Edel- 
orantz, a Swede, at Faria, in 1802, 
Visits to London and the Con- 
tinent between 1803 and 1844 
brought her into touch with the 


best literary and fsHhionablf? 
society of her time, and in 1823 
she visited 8cott at AbbotHibrd, a 
visit returnfKi by him at Edge. 
wortliHtown two years later, 
iScott’s admiration of her literary 
ability is reetirded in Waverley, 
where he lieclared that her pre- 
sentation of Irish life and ehar* 
aeter had induced him to attempt 
a like mTvice to his |M‘opIe in The 
Waverley Novels, in addition to 
the thns* novels of Irish lif« on 
whi(*h her fame is based Castle 
Rackr<*nt. I-StK); 'fhe Abs^mtee, 
1812; Ormomi, IH17 — she 
The Parent's AssiMtant, 1706, en- 
larged fni. I8f>0; Moral Tales for 
Young People, I80i ; and com- 
pieteri her father’s Mt^moirs, iH2tt 
The niniabh* and practical quali- 
ties displayed in her life distin- 
guish Maria Edgeworth’s lK>{jkM, 
which d<»spite their didacticism 
still make a strong human appcaih 
She diisi May 22. IHtlb 

Lite. H, J^unmern, 
iHH3 ; Lde find isi. A, 4. C. 

Hare, IH94; Lives. K, Lawless, 
100 1 ; I. {\ Clarke, 1050; Chesim 
l.s>ttcrs, etj, F, S\ Barry, 1931; 
Murni fMgewurth icriticistn), P» M. 
Kevrby, 1956 , 

Edgtwoirih, Rich a no l/ovm.n 
(1744»1BI7). British author. Born 
at Bath, May 31, 1744, he lsdongi«i 
to the English family that made 
thoir home at EdgeworthsLiwn* 
0(h Umgford. Educaitsi at Drog- 
heda and Irfirngforfl, he went to 
Trinity C’ollege. Ihibtin, and then 
to Oxfoni. f If inilepemlent means, 
Edgeworth Wfo* able u> devote his 
time U} stmly, friefidship, travel, 
and experiment. He invented a 
system of telegraphy* was an 
early Iwdiever in the tsMiaiblhty 
of eWtricity, and he! tied to found 
the Royal Irish Aommny, From 
1772 until hi* death, Juna 13, 
1817, most of hi* timt wm •pent 
in Ireland, Iwiking aflw his 
eatatw. For a abort Wm© h© sat in 
the Iriah parliament. Hia worka 
include Fraotioal IMuoatioti, 1708, 
and Momoini, jsirlii of Imth being 
written by his daughter Maria (m}, 

MdMng BlmtB, Fknwi ault- 
abb lor planting to i»ak® an odg© 
to bod* and liomam. For aunay 


kind* are thrift 
tfa, maiiva ©atn 
and silvery na* 


Mm, Sinkins, at 
pink ( i>kmik m m* 
itas for this pi 
newer Allwoodit 
colours am oflw 


am favour 
, b«l th< 


sand should added, to olay 
ground, and pink* and taxifrafai 
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need a scattering of lime. All 
except thrift and saxifrage should 
be cut back when the flowers have 
faded. As edgings to shady bor- 
ders, liondon Pride {Saxifraga 
innhrosa) and the bellflower named 
Campanula muralis are first-rate. 
Box is suitable as an edging to 
formal beds intersected by gravel 
paths ; so, too, is lavender-cotton 
{HantoUna) which forms small, 
grey-leaved bushes that should be 
pruned hard in spring. 

Of annuals the most suitable 
are the dwarf white and lilac- 
coloured alyssum, candytuft, Vir- 
ginian stock, leptosiphon, and 
dwarf nasturtium. 

Edgren, Ann Charlotte Lef- 

FLBR, DtJCHBSS OF CaJANBLLO 
(1849*92). Swedish novelist and 
dramatist. The daughter of Prof. 
Leffler, a mathematician, she was 
born near Stockholm, Get. 1, 1849, 
and married G. Edgren in 1872. 
Her earlier tales were issued under 
the pen-name of Carlot, but in 
1882 she began a series of novels 
and plays under her own name, and 
many of these enjoyed consider- 
able success. One of the plays, 
Sanna Kvinnor, 1883, was trans- 
lated into English by H. L. 
Braekstad as True Women, 1890. 
In 1890 she married the Italian 
mathematician, the duke of Cajan- 
ello. She died at Naples, Oct. 21, 
1892. 

Edgrware. Residential town of 
Middlesex, England. It is 8J m. 
N.W. of Marble Arch, on the road 
to St. Albans, and is served by Lon- 
don Tratisport roafl and rail. For- 
merly called Eggeswaro and Edg- 
worth, and once the first village of 
note on Watling Street after its 
emergence from London, its manor 
has been since 1443 the property 
of All Bouls College, Oxford. The 
W. side is in the parish of Little* 
Stanmore. The parish church of 8. 
Margaret, rebuilt 1765 and 1845, 
is said to have boon part of a 
monastery ; nenir it was a house 
of refreshment for the monks of 
8t. Albans as they trav(4Ied to 
and from London. Of the old inns, 
The Chandos Arms has a fireplace 
from the mansion of Canons {q*v,). 

At Bldgware was the forge of 
William Powell, whose work on 
the anvil is said to have sug- 
gested to Handel the melody of 
The Harmonious Blacksmith. 
Piper’s Green preserves the tradi- 
tion that a former lord of the 
manor provided a minstrel for the 
amusement of the fcenant-s in his 
service. Brockley Hill, 1 m. 
farther N., is supposed to be the 
site of the Roman station Sul- 
loniaeae. 


Edible Birds’ Nests. Nests of 
certain species of swift {OoUocalia), 
found in Australia and the East 
Indies. They are composed chiefly 
of the saliva of the birds and are 
attached to the walls of caverns. 
The Chinese value them as a 
delicacy and convert them into a 
kind of glutinous, but almost 
tasteless, soup. 

Edict (Lat. edictum). Promul- 
gation, on his entry upon office, by 
a Roman magistrate, especially a 


praetor, of the principles upon 
which he intended to administer 
the law during his term. The 
result of this practice was that side 
by side with the civil law there 
grew up a great body of magis- 
terial law which, ultimately be- 
came the most valuable part of 
Roman jurisprudence. The word 
was also used later, especially in 
France, for certain laws, e.g. the 
edict of Nantes. See Praetor ; 
Roman Law. 


EDINBURGH ; THE CITY AND ITS HISTORY 

Sir William Young Barling and Sir Herbert Maxwell, Bart?. 

One of Edinburgh's leading citizens, a former Lord Provost who 
later became M.P. for South Edinburgh, describes the Scottish 
capital as it is today ; its romantic history is told by a distinguished 
Scottish historian and former chairman of the National Library 
of Scotland, See also Arthur's Seat ; Canongate ; F cites College ; 

Holy rood ; Princes Street, etc. 


Edinburgh is the capital of Scot- 
land and is the headquarters of 
the administration of Scottish 

affairs. At S. 
Andrew’s House 
in the city (built in 
1939 by Thomas 
S. Tait) there is 
housed the secre- 
tary of state for 
Scotland, who is 
Edinburgh responsible for 

city arms education, agri- 

culture, health (which includes 
housing), and what is called the 
Scottish home department. The 
other departments of the United 
Kingdom are administered in Scot- 
land dirocjtly by the minister at 
Whitehall, but always in associa- 
tion with the secretary of state for 
Scotland, although in the house of 
commons responsibility is accepted 
by the specific minister, except for 
the foregoing four departments 
under the secretary of state. 

The law courts — the court of 
session and the high court of 
ju8ti('iary — are located in Parlia- 
ment Square, while at Registei 
House, opx> 08 ite the General Post 
Offie(% are to be found the various 
reconis and register offices, includ- 
ing the office of the Lord Lyon 
court. Thus, Edinburgh is not 
only an historic capital but an 
administrative capital. 

The populatum of the city at the 
(census of 1951 was 466,770 (1931, 
439,010) ; there were many fluc- 
tuations during the Second Great 
War, K<linburgh is one of the 
largest cities in the Unitt^d King- 
dom in ext^mt : it measures 11| 
m, by 8 m. and is one of the earliest 
of the planned cities of the world. 
It comprises seven burgh con- 
stituencies. 

The EopI Mile, in The Old 
Town, as it is called, is what re- 


mains of the city’s earlier days and 
in its historic houses, ranging 
between the castlo (including the 
national war memorial) and the 
palace of Holyroodhouse, the no- 
bility and gentry of the days gone 
by lived. At the beginning of the 
19th century the town’s boundaries 
extended, and what is still called 
The New Town came into being 
under the inspiration of the Adam 
brothers. Hero, in Princes Street, 
George Street, Queen Street, Horiot 
Row, Northumberland Street, and 
a succession of parallel streets and 
squares, is to be found one of the 
best examples of planning in the 
kingdom, and these broad higli- 
ways are a lasting memorial to a 
generation which had a wide con- 
ception of the best in city life. 

The city of Edinburgh is grouped 
round the centre of Scottish gov- 
ernment ; but it has an industrial 
life independent and entirely its 
own. Its chamber of commerce was 
instituted by royal charter in 
1786. For generations it has been 

browing centre. Unique wells 
rising from its unusual geological 
strata form the basis of this im- 
portant and widespread industry. 
Its other activities include the 
making of textiles, particularly in 
the field of knitted wear, engineer- 
ing in all its aspects-— and, very 
notably, light engineering and elec- 
trical engineering — shipbuilding 
and ship repairing in the port of 
Leith, granted to the burgh of' 
Edinburgh by Robert I in 1329, 
and the manufacture of rubber, an 
industry which includes the largest 
employer of female labour in 
Scotland. 

Edinburgh University (n.i.) is the 
pioneer educational institution of 
the city. Closely associatwi with 
it are the medical schools and hos- 
pitals and, in another fi(‘ld, su<4i 
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colleges as the Heriot Wait college 
(specialising in technical oclnca- 
tion), and the Edinburgh college 
of art, which has a notable rocoi’d 
in the field of architecture and 
town planning. 

The schools of Edinburgh, too, 
are of marked importance. Under 
many public trusts, notably the 
company of merchants of the cii.y 
of Edinburgh, several famous 
schools are maintained by the 
generous endowments of days gone 
by. The best known of these, per- 
haps, is George Watson’s college, 
at which have been educated 
chancellors of the exchequer and 
other ministers of the crown ; 
Daniel Ste^^art’s college ; Edin- 
burgh Academy (??./.), at which 
Lord Cunningham was educated ; 
Eettes college, founded by an 
Edinburgh grocer and former lord 
provost of the city, a residential 
school which attracts pupils from 
all over the country and includes 
Lord ^Simon among its notable 
scholars; the Royal high school, 
associated with Sir Walter Scott ; 
Heriot’s hospital, whose founder 
was banker to James VI of Scotland 
(afterwards dames 1 of England) ; 
the Mary Erskine schools for girls ; 
and George Watson’s ladies’ college. 
These famous . educational estab- 
lishments charge for education. 
Excellent schools are also provided 
under the education committei’ of 
the local authority within the boun- 
daries of tlie city of Ediid)urgh. 

Centre of Book Production 

Edinburgh among th(‘ great 
printing centres of the world and 
the making of books in all its 
aspects is a major preoccupat ion of 
a city which rests upon a wi(h‘ and 
diverse cultural basis. Aueillary 
to the book producing industry, 
and of consklerabhs importance, 
are the manufacture of printing 
machinery and printing inks, 
bookbinding and book illustration. 

The government of the city ui 
Edinburgh is under its town 
council, which consists of 8<*vcntv- 
one members with a lord provost, 
who is entitled to the designatitm 
right honourable, bailies, a city 
treasurer, a lord dean of guild, and 
councillors. Its administration 
covers all civic activities and it 
has its administration groupcfd 
round the several departments. 
The town clerk and the city chain - 
berlain are, respectively, the prin- 
cipal officers in the h^gal and finan- 
cial spheres, supported by the 
burgh engineer, the medical officer 
of health, the city architCHJt, the 
chief education officer and others. 
After the Heuond Utviit War an 
imjKirtant new activity w^as under- 


taken in the organizaf itm of the 
annual Eflinburgh Eestival (y.r. 
whieb attracted visitiU’s from all 
over the world. 

The city is known for (*eonomi('.a 

management * and for many years 

the rating burden was maintained 

at under Ids. (in it vas 

14a. ld<l.). economy and etb- 

cienev of its administration has 

mad(‘ Edinburgh a j>laee which 

peojiI(‘, from home and aitntad. 

teml to .select as th<‘ j>ln(s* of' tlaar 

retinunent, more especially if they 

have a fainilv to <‘duea(<‘. 

* 

The plan of the city of Kdin- 
burgh is unique and it owes, ptts 
aiblv% as much to nature as it di'Ch 
to art. It lic.H in a scmio’ircfc of 
hills — from ('<»rstorphinc Hill 
(home of Edinburgh’s far fumed 
zoological park), tin* 1‘cntland 
Hills, Arthur’s Sent and the 
Salisiiury Crags to the Caltoii Hill 
(with its ohs<‘rvafory| and the- 
iriuges of tin* Forth. A lM*autifuI 
and romantic (*ity, it has cviikcd 
praise, from writers «Tev(‘ry nation 
ami facing tin* spacious Fnra‘cs 
Street ar(‘ the <*elehratcd Frinceh 
Street ganhm.s, with a distinctive 
floral clock and many inonumenis. 

Principal Public Bulldingi 

The taste of its citizens is 
fleet<al in many buildings, public 
and jirivatc, of inqu^rtancc. The 
Usher Hull, pn*Henferi by n gen. 
erouH Edinburgh citizen,* the Me. 
Ewan Hall, whi<*h owes its exist* 
crK'(‘ to a like generosity, the City 
(’ham hers, tin* National fbdlcry, 
the Antiijunrian and the Hf»y*ai 
Scottish MuHmms, the Hank of 
S<*otIand on the Mound and other 
lH‘ad offices of great banks, S. 
George’s parish church, the enthe. 
<lrul of »S. ami the much 

mort* rcc<*nt epmcopal eathedral of 
S. Mary in the west end of the 
city ; these are only a few of tlie 
huihlings W(*II worth seeing for 
their individual qimlify, 
bined. they make Hdinbtirgh a 
city {»f charmdiT and distiiudion 
w'hcrc the old blends with the new. 
and the whole prmbua’s ii fluffing 
of unity and satiMfaction, 

The citv is flivt*rsiflcil by many 
parks ami gardens. The lunks at 
Bruntsfield, f.s‘ith Links downi by 
the water sale, the golf eowrm^s on 
the Braid Hills, at (Vaigentinriy, 
ami at C^irriek Km#we, the private 
golf courses at Barntoii, Swanstem, 
iffidtiingston, and Lik-rton diver- 
sify the attXHds and thorough fa ; 
the gardens in tho squares bad on 
to the lovelier and mo.e extenaive 
Royal Botanical gardn^na at Inver. 
h*ith ; then* are nmity bowling 
grt»cns, Umtm courts, playing 
fiehls ami HjKirts groumL of’ one 


•-011 ,uMi i«utUh<i. K*hnbm«h h;t4 
alwav.' had a appreeiat i»*n 

of tie impoitaitM td ’-twnuiuua' 
and the main publa b»fh . iuelude 
an op«>ii air p««nd it Fortokdlo. 
eoinpiefed Ui IbIPb 

Sir Wjilfei Seoft called Edm 
buruh “ mine own loioanla town”; 
Hohert Loiuh Steuae^Mn. dv ing m 
Samoa. ^lehed Imi that long bin 
of glittering ga'* lanqe in UnueeH 
Street " ; Hidwiat IhlliB fiaded the 
eapual rifv a?* ” Edina, SeotiaS 
darling ^eaf *' . imd there have 
been le^MT wntei'4 iim tlevofed 
to the eity. Edinburgh a rom 
mnnn.ifBe rif\ and it** eiti/en** 
havi’ an outward SueieM^ive 

lord pro\«r<f'<* have k** n tiofable 
for their well i ontaeiH, jdl over the 
wrald, partieiilarh to flir many 
eeniroH wlnre SrotHmeii live and 
rememlw'r tlaar rapstal eifv, 

^ TruMpoft $uA Cpnnjnimcsltoai 

dffie rify of Edmbmgb ha*^ a 
sfM'cial bnreiiu for eomnninwa 
fioi}« wjfh the oiitri World, ami the 
headquarf efH of the NeottjMh Tour* 
jh} Board H lorateij fber»'. Kdim 
hurghN fteek dal*** bark th** 
very ibtwn of eonimuineations in 
Britain dhrough u the 

Great North Hi »ad, a» have passi*<{ 
throngli it the mvading arimes of 
the pHMf and the tight iiig Srotunien 
t»f ve»ter*iay. Ivlinbiirgb two 
principal radw av slat ions, the 
Waverley and the Uatedonmin 
(*ity tritns|»ort i» by pidihely 
owniffi motor oinnibus siuvircii 
(the tramway system wa» serrtp|s*i| 
m Iftotil, supplementiMf by eoaeh 
wrvie#'*!* wbti'b rover SeolktKl 
With Etbnburgh a*» tb»»r lenlre. 
rurnhoiisa* arro^iroitie »» an irii 
jHUtiinl atr siation, 

Histogv. In prmuiive 
when what Is now Sfaitboid Was 
|s«opled iiv ehroineally at 

w<*r with each other, but eombin» 
ing on ma-as»ons agamst some 
invitder, isoUtisI 
or mounts wa*re highly r^tisuneil 
for defeiisive pur|«*«<^»* Among 
rturnertms sitw of that character 
in northern Britain, none stumk 
out more toii»|»iitiotiii than the 
tWIe Risk of Edinburgh, which 
wamid no doubt lie by the 

early colonists of kithutn aii*l 
forlifital by the Usual of 

stone and {lah^nir. Within the en* 
closurt^ they planted their wiiltlt»d 
huts, and aulmtsUal by the ehniie ; 
for aecoithiig to Htmbo g.cd, 
and Ihofi Ua«i II 8 fe. A,t». IIW) 
the native# of norfhr^m Ilritahi 
ww ignonint or ind^fieiident of 
agriculture when the Homwn 
iegioiii* arrival there, 

Gf Edinbumh ana town, notihtig 



I, htryi't : jii iht* triifM anj th«j tail putuMde* 4. Uuiversity buiUiinuK : ih& uRiver>»Uv was louiided iti 

of th© Scott monument ; belli luilt* to the left, the colon* 1581 by a charter of James VI, 5. West front of S. 
nade of the National tjullery, Above, extreme left, is Giles’s Cathedral. < 5 . House called John Knox’s House. 
Castle Hill. 4. The Castle Parliament House. 7. Holyrood Palace : m the background, Arthur’s Seat 
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Edinburgh. Map of the environs of the Scottish capital, includini pari of the 

Pentland Hilh 


appears, oven in tradition, until 
after the conquest of Lothian by 
Eadwine, Saxon king of Deira 
(Yorkshire) and Northumbria, in 
the 7th century. It appears from 
King David’s foundation charter 
of Holy rood in 1128, and Simeon of 
Durham’s chronicle written in the 
same century, that King Eadwine 
was thus early regarded as the 
eponymus, for in both of tliose writ- 
ings the place is called Kdwines- 
burch. The Gaelic branch of the 
Celts called it Dunedin ; among the 
Welsh population of Strathclyde it 
was known as Dineiddyn orMynyd- 
agneid, the latter name apr>caring 
to signify the mount of the Fainted 
People or Fiots. According to the 
Pictish Chronicle the Saxons held 
Oppidum Eden till they surren- 
dered it to Indulf , son of Constantin 
king of Scots (954-962) ; but all is 
misty and vague until Malcolm III 
was persuaded by Queen Margaret 
to remove his seat of government 
from Dunfermline to Edinburgh, 
about 1060. 

In 1128 David I founded the 
abbey of Holy rood, and em- 
powered the convent to form the 
urgh of Canongate, which re 
tained its separate jurisdiction 
until 1856, when it was united to 
the corporation of Edinburgh. The 
date of the erection of Edinburgh 
into a royal burgh is unknown. 
Doubtless it had already received 
a charter before David I (1124-53) 
marie it his principal residence, but 
many years had to run before it 
was recognized as the capital of 
Scotland. The strategic import- 
ance of Edinburgh having ikhui 


emhaneed by the h>HS of Berwick 
in 1296 ami Ro.ximrgh in 1368, 
it became it‘cognizcd as tlic most 
important town in Scuthual, atid 
inorcarnttl Hteadily in impuktion 
and commerce. 

City and oaatle were taken b 
Edward 111 of England in 133 
btit weits rc^scovereti to the Beota by 
a ckiver stratagem in 134 h To the 
parliaimmt sum momni in 1357 b$f 
the H|s*t‘ial purptme of mising 
1 (K),(Kk) mark* f<ir the ransKun ol 
David 11, hkiinburgh resumed 
three burgassea, and apwaiwi for 
the drst time in precedence over 
all other buighs. It was swked 


and burnt by Hichard 11 in 1385 
and iM'Hje^ed by fienry IV in I4(X), 
but tht* castle held out tinlil Henry 
had to rai’>*c the «iege in order to 
deal with (Bemiower « srtdiieilion. 

From tliin lawhai hkiin- 

burikdi, in comnmn with the wh*>le 
of Scot land, snlleo’d frmn the arhi. 
trary |w>wf‘r of fht‘ great barons, 
who made (nil nw* for wdlish endn 
of the opportumf it*n atlordeii by 
the jmpri«onmont in England of 
lhi\id fl and damen I, and hy the 
fre<picncv with which thi' Huct’en- 
Kion to the iltfone dcvolv«*d on an 
infant, the averago Jik'c of wven 
^ucci’fiMive aovcr«**giH trom 1166 to 
1567 on their aece,*iHem lanng but 
ait ymim. 'riius the Ith earl of 
Dou'gla«, ke«qs'f of Falinburgh 
t Pintle, anti a nuiiil*<ir of otlter 
uobleH and othriab, not only tio 
fuwal It* pay the dnlie« leviable 
npttn Wool ami bitfea wbieh they 
ex|Ktrt«^l, blit did not w’rnple to 
appropriate money whieb the 
euatoiUH oflicer hiitf eolleeted. In 
cinwqiienw, the gr*eia enstomii id 
the city, which anionni<**i to £2d47 
in MBh had fallen to £L*HIH fm. 44. 
in 14 IH, though the volume of 
fradt* wa» eondderabiy gn*j»ter. 
Bitter complaints of oppiwaimi 
were rontinuuHy made to the 
governmmit ; Idvifigalone, gtmnb 
Inn of the bov king dnim*# 11, and 
Cdnim^dlor fVielilon made {hw 
starve m e^eu#e’ for ridding them* 
sidvea of » dangeroit* rival, Ihe 
6tb earl of llongfna, a lad of 17, 
whom, with hi* brother David, 
they luri^l to a Immpiel in t’khn- 
burgh <‘ai»lle ami had them Isdb 
butrhert*«i in the king** preaeiw. 

In 14*18 the ii»wn entineii, taking 
mlvantagi* of the r*w|ille of Hngliah 
invaaion during the Warn of the 


i; 
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Edlnhwh. Him ol tb# o«&M i«ri ol tli« *1^ v 
North Briiifo itpuritit tho <M fmm on Hii 1 fmai ttio 
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Boses, set to work to strengthen 
the defences of their city. The 
king’s garden on the N. side, now 
occupied by the Waverley rly. 
station and lines, was inundated 
by a dam thrown- across the E. end, 
thereby forming the North Loch, 
whence a wall was built round the 
E. and S. sides of the city to the 
Castle Rock near the West Bow. 

During the reign of James IV 
(1488-1513) the revival of learning 
first made itself felt in Edinburgh. 
The guild of chirurgeon barbers 
received a royal charter in 1505, 
to develop under a fresh charter in 
1686 into the Royal College of 
Surgeons of Edinburgh. In 1507 
the first printing press in Scotland 
was established in Edinburgh. 
But a new era of bloodshed was 
inaugurated on Elodden Field in 
1513, where James IV was killed 
with the flower of Scottish nobility 
and gentry. In 1544 the earl of 
Hertford sacked and burnt Edin- 
burgh, wrecked Holyrood Abbey, 
drove away the monks, and gutted 
the palace, but was repulsed in 
attacking the castle. He returned 
in 1547 under his new name of 
Protector Somerset, and completed 
the destruction of Holyrood. 

The Scottish Reformation 

In the IGth century Edinburgh 
became the vortex of the Scot- 
tish Reformation. Parliament en- 
acted the establishment of the 
Protestant religion in 1500, pro- 
scribing the Mass under penalty 
of death. Queen Mary, returning iis 
a young widow to the capital which 
she had loft as a child of six years, 
found the churches stripj)ed of 
all adornment, the altars wrecked, 
the chirgy, secular and regular, of 
her own faith banished, while from 
the pulpits Knox, Bruce, and other 
zealots hurk^d velnmuint denuncia- 
tion against the Scarlet Woman. 
Knox laid the foundation of that 
system of national education to 
which Edinburgh owes so much of 
her distinction as a seat of learning 
and letters ; but, dying in 1572, 
he did not live to see the founda- 
tion of the university in 1583. 

Queen Mary’s personal reign 
covered no more than six stormy 
years, perhaps the darkest and 
bloodiest in the whole history of 
Edinburgh. Conspiououe among 
the crimes i>erpotrated wore the 
slaughter in Mary’s presence of her 
favourite, Davief Rizzio, in 1560, 
and the murder of Damley in 3567. 

The city, which is believed to 
have contained at the time some 
30,000 inhabitants, suffered con- 
siderably in trade wlmn James VI 
succeeded to the throne of England 
.and removed his court to London. 
He promised to revisit Edinburgh 
every third year> but fourteen 


years went by before he returned 
tor the first and last time. Charles I 
was crowned in Holyrood in 1633, 
eight years after his accession — 
the only coronation ever per- 
formed in the Scottish capital, 
except that of James II in 1437. 
In 1637 the city was thrown into 
ferment when Charles sent Laud’s 
liturgy to Edinburgh, with a com- 
mand that it was to be used in all 
the churches. Edinburgh had been 
staunchly loyal hitherto ; but this 
gave immediate birth to the 
National Covenant which was 
signed in Greyfriars Churchyard, 
Feb. 28, 1638, The obnoxious 
liturgy was withdrawn, Sept. 17, 
but things had gone too far ; the 
Covenanters were under arms, and 
in 1639 Sir Alexander Leslie, one 
of Gustavus Adolphus’s veterans, 
stormed and captured Edinburgh 
Castle. After the pacification of 
Berwick, it was handed back in 
1640 to Sir Patrick Ruthven, who 
also had served long under Gus- 
tavus Adolphus, for the king ; but 
when war broke out afresh in June, 
it was captured once more by the 
Covenanters under Leslie. 

In 1642, when King Charles took 
the field against his parliament, 
the people of Edinburgh were fer- 
vid Covenanters ; but the Scottish 
privy council declared for the king 
by cloven votes to nine. On Aug. 
2, 1643, the general assembly pro- 
mulgated the Solemn League and 
Covenant, which sought to impose 
Presbyterianism by compulsion 
on both England and Scotland. 
Charles I having been executed 
flan. 30, 1649, the Scottish Estates 
caused his son to be proclaimed 
king at the Moroat Cross of Edin- 
burgh on Feb. 5, but the Covenan- 
tors would have none of him. 

Covenanters and AniBIaoobites 

The duke of Hamilton, the earl 
of Huntly, and the marquess of 
Montrose were executed in succes- 
sion in Edinburgh. Cromwell in- 
vaded Scotland, July 22, 1650, 
utterly defeated Leslie’s Covenan- 
tors at Dunbar on Sept. 3, took 
possession of Edinbur^i and pro- 
claimed the Commonwealth. Ten 
years later, at the Restoration, 
‘‘ the Maiden,” an instrument 
similar to the guillotine, was set to 
work at the Meroat Cross. 

In 1688 the Edinburgh popu- 
lace was vehemently anti-Jaoohlte. 
King James VXI and II had es- 
caped to l^rance, but the mob over- 
powered the guard in Holyrood 
Palace; wrecked the abbey church, 
which had been redecorated as the 
Chapel Royal, and, bursting open 
the royal burial place, scattered 
the bones of Scottish kings and 
queens. The duke of Gordon still 
held the castle for the Idng, and 


his historic parting with Dundee, 
when that intrepid soldier rode 
from the Nether Bow to his death 
at Killieorankie, forms the subject 
of Scott’s lyric Bonnie Dundee. 

The city was riotously convulsed 
during the proceedings m the 
Scottish parliament over the legis- 
lative union with England in 1707. 
It was little affected by the 
Jacobite rising of 1715, but in 
1745 Prince Charles Edward, after 
defeating Sir John Cope at Pres- 
tonpans, took possession of Edin- 
burgh, proclaimed his father king 
James VIII at the Mcrcat Cross, 
and hold a brilliant court at Holy- 
rood for more than two months. 

Intellectual Edinburgh 

Notwithstanding the loss of 
custom and prestige caused by the 
departure of James I and his court 
in 1603, the misery and bloodshed 
entailed by the civil wars and re- 
ligious persecution of the 17th 
century, and the further loss con- 
sequent on the union ot parlia- 
ments in 1707, Edinburgh con- 
tinued to advance both materially 
and intellectually. Allan Ramsay 
the Elder, 1686-1758, who began 
life as a wig-makor, must be 
honoured as chief pioneer in the 
revival of literature, for he founded 
the literary coterie called the 
Select Society, reconstructed in 
1755 as the Society for Encouradng 
Art, Science, and Industry. The 
torch which he kindled was passed 
from hand to hand by such writers 
as James Hamilton of Bangour, 
Thomson of The Seasons, David 
Hume the historian, John Home 
the tragedian, Dalrymple Lord 
Hailes, Home Lord Kamos, Bur- 
nett Lord Monboddo, “ Jupiter ” 
Carlyle, Adam Smith, political 
economist, and Henry Mackenzie, 
the ” Man of Fooling,” who intro- 
duced Burns to Edinburgh society 
in 1787. These created a literary 
atmosphere which lingers in the 
Scottish capital to this day, having 
received fresh vigour from Jeffrey, 
Brougham, Lockhart, “ Christo- 
pher North,” and, most illustrious 
of all, Walter Scott. 

Of social gaiety in Edinburgh 
there was no lack in the 18th cen- 
tury. Scotland had entered at the 
Union of 1707 on a jieriod of pros- 
perous industry which had Been 
impossible during the war with 
England and the civil wars of the 
17 th century. The revival of agri- 
culture set country gentlemen at 
work reclaiming waste lands ; 
their increasing revenues enabled 
them to bring their families to 
town for the season ^to lodge in 
” lands ” (flats, as they would be 
oalled now), erected high over Ihe 
malodorous, crowded ” wy uds ” 
and courts opening out of the High 



EDINBURGH 


2940 


Street. The Old Town had becfmio 
congested in a degree ineompaliblc 
with decency and sanitation, d’he 
narrow limits of the ridge whereon 
the city was built made lateral 
expansion impo.Hsihlc, unless tht‘ 
North Loch were drained away 
and a New' Towm laid out on the 
far side thereof. Plans w’cro 
prepared by the architc'ct James 
Craig, and the foundations of the 
tirst hoii.se in the New Town were 
laid on Oct. 26, 1767. The ivsnlt. 
ha.s been the creation of one of the 
most striking urban lands(‘apes 
that can be found in any country. 
The picturesque feattires of the 
Old Towm have, indeed, been 
greatly impaired by the removal 
of at least two-t birds of the 
ancient “ lands,” as the lofty 
houses piled high on the ridge 
w'ere called, but enough remains 
to offer striking contrast to the 
spacious streets and comnnxliouH 
architecture of the New Towm. 
The scene would have be(‘n even 
more impressive, hud the North 
Loch been puritied ami ret aim'd 
as an ornamental alu^et of watt'r, 
instead of being drained and its 
bed occupied by the North Hritisli 
Raihvay (later part of the Scottish 
Region, B.R.). But enough is left 
to justify the pride with whieh her 
eitizen.s speak and think of Pldin- 
burgh as the Modern Athens, the 
Castle Rock being no mean eoun- 
terpart to the Aeropolis, wdule 
the Calton Hill refhH'ts the etm- 
tours and relative position of 

Lycabettus. Herbert aUaxwell 

BihUoffraphy. Rormiutie K<lin- 
burgh, John Gedditn ISKK) ; Itornnneo 
of Kdiuburgh StnHUB, M, VV, SUwv- 
art, Hn2i> ; X^jrainbulutor in Kdim 
burgh, James Bone, U)26 ; Haunt- 
ing Kdiuburgh, Mary tJrhnwiU, 
1929 ; Scottish National War 
Memorial, L. Weaver, 1929; An 
fklinburgh MisctJlnny, W. Forben 
Gray, Hl.'U ; Auhf Heekio : A 
Lowdand Boyhood, A. A. .MactJre- 
gur, 3949; Kdinhnrgh, S. Sitwell 
and G. Baruford, 194.‘i. 

Edinburgh^ AnritKo Khnkst 
Alueet, Dukk of {IS44-19(K)), 
British prince. The second son 
of Queen Vitstoria, he w'as born 
at Windsor, Aug. 6, 1S44, He was 
tvlucated for the Navy, and in 
1899 was made admiral of the 
tiect. In 1862 he w'as elected 
king of Oreoco, but for political 
reasons refused the errowm. He 
w'as created duke of Kdinhnrgh 
in 1865, and in 1893 became 
reigning duke of Saxe-Coburg and 
Gotha, surrendering his privileges 
as an English peer, but retaining 
his rank of admiral, He was a 
collector and a patron of music. In 
1874 he married Marie Alexandrov 


n;u only daughter of Alexander il 
of Russia ; sin* diet! 0<*t. 2.7, lP2o. 
The duke died July 30, lOOO. and 
was .siieeet'ded as duk<^ ot .Saxe 
Coburg by his nephew’. Leopohl 
Charh'S, <luke of Albany. 

Edinburgh, Di ke of. For tin* 
cons(»it <4* Elizabeth H, crealed 
British prim-e iii ItP»7, sc# Phihp, 
I)ukt‘ of Ediuhiuvh. 

Edinburgh Academy, 
tish puhli<* H<‘ho{)l, Ineorpornti'd by 
rf)yal charter, it w’as ♦ipened bv 
Sir Walt<‘r Scott, 1824. I'he !h\oI 
master is lcTme<i the rectnr. fhe 
ai'ademy is divided into an upper 
Hehot)l and a tuM'puratory sehook 
the junior <h‘partnn‘nt of whieh in 
in l)enham Green House, about a 
mih‘ away. Primarily a day srhool. 
it has four houscH for Intnrders 
situated beside New Field, tlu’ 
larger of tin* two playing helds ; 
th(‘ other tiehl, Raeburn Place, was 
the scene of the first rugby fMofbji.ll 
intermit iiHuU in 1871, The Kiiue 
luirgh Acnibunieal F.G., c«uiipMS»*d 
of obi Ijoysand foundetl I.SoS, is the 
oldest toot hall elub in .ScjUland, 

Edinburgh Festival, Afinual 
inti'rnational festival ot inusie ami 
<lrama at Edinburgh, Seotland. 
b'irst held in HG7, it lusts for three 
wei'ks in Aug. and at t rat Is 

visitors from nil parts tj the uorbL 
(tontinental and BritisJr orchestras 
anti ojKwa eornpHnies ar<t engaged, 
and mnv and elassie plays |wi 
formed by British ami foreign ctun» 
pnnit'K ; ballet. |H*rforiiuincfK anti 
art exhihititms are oilier features. 

Edinburgh Review. FamotiH 
blue-and-hufl* Whig organ, the 
tirst of th<‘ grtnit <‘ntit'a! <}imrter> 
lit‘s. It was foiHuied by Sidney 
Smith. Oct,, IHB2, Framas detfrey 
was editor IHB3 29, Maevey .Napier 
1829 47, William Kiiqmon IH47 
52, Sir Getirgu (kirnewidl Is^wis 
1852 55, Henry Rtawe 1855 95, 
Arthur EllitJt *1895 1912, Harohl 
Gox 1913 "29, when puliheation 
ceased. Jeflfrt'y'H literarv eriticism 
provoked BynirFs English Hartls 
and SetJteh tieviewers ; and Mae* 
aulay's Essays first appfatrisi in 
the Edinburgh Review, 

An earlier publication td the 
same name, brtiught «mt in 1755 
by Adam Smith, Alaxander Wtni. 
thtrburn, anti others ran to only 
two numbers. 

Edinburgh University, 

Scottish institution of higher 
learning. It was foiindtal In 1583 
a« the Town's College by the town 
council of Edinbiir^t on the auth- 
ority of a royal charter grantiid by 
King James VI in I5S1 A later 
charter ol 1621 gave the eolbge 
all the rights and privtlt^en of 
“ anv college , within Hii 
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M.ijrsf\ ic.tiiH. ' mrluding the 
odi**.n!\ ,j ’.■'-nnicd ! nglu ot con- 
tcHing dciiiccn if remained 
fbe I'ownN Goilege until 
ls .78 w I h'H by the I *niv<‘rsifieH 
| 8 *»Hthind} Aet all tlie .Siaittish 
um\ei**pteH obfituied n**w and 
autonouioUH eoii 4 it utiouH, 'fhe 
b.lNi*, (4 the present e»*nHtif utioii 
e* III** I Ji!\ *‘i .‘•'ll len iSj ufkind) Aet 
nf iSH 9 , rnd*n' 9 "* terms the 
* ha I v*n*'nnng bo»jy in the court 
om wlneli I In* t**wn eoimcil is 
lejti*' ! nfed I. t**a' bing ami tliHci- 
plllie being legnlafed by th«‘ Senn- 
tUH \*ad*im»UM. J'he principal 
eoUH^t if nt i*mal ofbeerH are the 
cbiineeljot, tfie \ jee ehaiieellor 
I who abo fhe* pfimapid), ami the 
M'cl*»r, who \H ideeted hy the 
‘*!ml«atti i«*i a term o| three years, 
’till- |»ie*»ent old t 7 »llege Was huili 
during 1789 tsjH. to a design of 
RolHUt Adam revved by \V, H, 
Pla>!air. on fb«* **tiginal Kirkaf- 
Fieid ^jfe «4 the unj\(*rsrty. It 
}ea*N*»* ibe adimm’»f r/if iiie othees, 
the eoninem r*»omH, some arts 
ilepHt t nemt**, and tin* library 
w hi* b im ‘‘I p'*i afuH |‘hiytatr*H lieau- 
fitul indl and eontniiiH alwiut 
\oinfm*s. The famouH 
miain .d mh«»>»l i« siinafed sc'par* 
aiely in tite Nioi Buildings, and 
arm mg *4 her university buildings 
are the King s itinhhngs (seiem^), 
the ,\b Ewan Hall it he graduation 
hulH, thi^ I ‘in versif y rnhm, the 
denial lollego, the velerinary 
college, and Adam House (examin* 
aiion halls ami ihefiireb Then* 
ale SIX fmoiltjen divinity, law, 
medtone. arO, seiiuie**, and music 
and there were 6,957 nmtrieula* 
lod si udents in Ihe 1955 56. 

Edim#, Ar»' Aflriaitople, 
Edl»0», Apva {1847- 

1931 1 . Aiiierieari inventor, Edison 
wits laiftt at Milan, Ghio, Feb. 11, 

|847| of mix«i 
H n 1 e h and 
HeoUish des- 
cent . and had 
ahmwf no regu- 
lar eif neat ion. 
When ho was 
1 2 years old he 
ta»eai«e a newt- 
boy nn a 
railway, and 
at !5 wan 
printing hl« 
own new'tfmtiar, 13ie Grand Trank 
Herald, on a train in motion. 
He Iw*giin hit tuehnleal earoar sm 
M trdegraph ofwrator on th# 
Grand 3Vimk riy., and mada hi» 
ft fit invent inn, a vole nwrding 
machine, when h# was 2L Thl» 
was folle»wiid by the ftmt rtally 
praetiraf tape maeddna and a ra- 
inarkaWt iSeries of improvMiantion 





KdlnbiirKh University, yf>unMest of the four Universities 
of vSeotland, was fomuled In 1583 as the Town’s CoIIeKe 
by the town council of Ivtlinburgh, Thebuildiniars sliown, 
"P, during occupy tho site of Kirk 

0 I'leld, blown up when Lord Darnley was mtirdered 
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t he th(in crude methods of eleofcri- 
c*«l trariHniiHKion. 

Edison next int/orested himself 
in telephony, enormously improv- 
ing the system based on Bolrs in- 
vention, and invented the phono- 
graph, first machine for it^cord- 
ing and reproducing sound. By 
developing the carbon filament 
in 1879, he advanced electric 
lighting. In 1887 he invented the 
kinetoscope, the direct forerunner 
of the cinematograph, and other 
subjects on which he worked 
included magnetic ore separation, 
storage batteries, motor vehicles, 
railway signalling, and type- 
writers. Turning to chemistry, 
during the First Great War he 
designed benzol and carbonic acid 
producing plants. He was granted 
some 1,300 patents, and ho was 
honoured by many scientific 
bodies. The range of Edison’s 
inventions was such that he has 
left his mark on nearly every 
branch of science, though much 
of his work took the form of 
improving appliances invented by 
others. He died Oct. 18, 1931. 
Among many Livea are those by 
F. A. Jones, 1925 ; F. T. Miller. 
1932 ; W. A. Simonds, 1935 ; 
consult also Edison as I Knew 
Him, Henry Ford, 1930. 

Edith Cavell. Mt. of Canada. 

A peak of the Rocky Mts., it is 
situated in Alberta, close to the 
border of British Columbia, 14 m. 
8. of Jasper. It is 11,033 ft. 
higli, and was named after Nurse 
Edith Cavell. See. Cavell, Edith. 

Editor (Lat. edere^ to produce). 
One who controls the production 
and contents of a newspaper, book, 
or magazine. On daily newspapers 
his personality and political and 
business acumen and knowledge 
of men and affairs are more vital 
than literary facility, the neccsssity 
of his close attention to detail 
being obviated by subdivision of 
labour. In book and magazine 
production he needs special quali- 
fications according to the nature 
of the work on whi(^h he is en- 
gaged. In all caseH practical 
knowk^lge of the various processes 
connected with printing, illustra- 
tion, etc., is esH(*ntial. See. Jour- 
nalism ; Newspaper. 

Edmonton. A inuni(?ipai bor- 
ough of Middlesex, England, ad- 
joining Tottenham, Enfit4d, and 
Southgate, and bounded on the 
E. by the river I^a, which also 
divides Middlesex and Essex. 
The New river passeH throtigh part 
of the VV. of the bor. Edmonton, 
which is served by railwa.y and 
London 'rransjjort, has a number 
of light industries, and there is 


timber trade on the Lea. It is 
associated with Cowper [cf. John 
Gilpin) and Keats ; and Charles 
ana Mary Lamb lie buried in the 
parish churchyard. It suffered 
considerable damage from air 
raids during the Second Great 
War. Edmonton forms a bor. 
oonstituency. Pop. (1951)104,244. 

Edmonton. Capital and larg- 
est city of Alberta, Canada. It is 
on the N. bank of the North 
Saskatchewan river, 793 m. W. of 
Winnipeg and 771 
m, E. of Van- f 
couver, and is * 
served by the [ 

C . P . R . and 
C.N.R. The pro- 
vincialparliament 
buildings stand 
N. of the river, 
while to the S. is 
the university of 
Alberta, founded 
in 1900. The city 
owns electric light 
and power, water, 
telephone, 
and street rly. 


in the Ofch century to Bury (now 
known as Bury St. Edmunds), 
where the famous shrine was 
erected. He was held in great 
veneration as a saint, many 
English churches are dedicated to 
him, and his festival is kept on 
Nov. 20. Consult The History of 
King Eadmund the Martyr, ed. 
Lord F. Hervey, 1929. 

Edmund (c. 922-46). King of 
the English. The son of Edward 
the Elder and grandson of Alfred 




Edmonton, Canada. Air view ot the town showing (centre) the high level 
bridge ,* upper picture, the Parliament buildings ol the province o! Alberta, 
also to be seen, right centre, in the lower picture 


systems. Edmonton is the gateway 
to the northern minofiehls and a 
rich petroleum-bearing area, and 
an agricultural and an induHtrial 
(‘entre. There are oil pipe-lines to 
Sufjorior, Wis., built 1949-51 ; and 
across the Rockies to Vancouver, 
opened 1953. Pop. (1951 ) 159,631. 

Edmund oh Eadmund (841- 
70). English saint, king of East 
Anglia. Lat(s legends describe him 
as the son of Alkmund, king of the 
Saxons, and state that he was born 
at Nuremberg and adopted by 
Offa, whom he suooeedeil as king 
of East Anglia in 855. Captured 
by the Danes on their invasion in 
870 and refusing to give up Chris- 
tianity, he was beheaded at H»xne, 
Suffolk. His l)ody was nmioved 


the Great, ho suocoecled his half- 
brother Athclstan in 940. He 
fought against the Danes in the 
north, the result being a division 
of the kingdom, This did not last 
long, as Edmund crushed the 
Danes in Mercia, and was again 
ruler of the whole land. He sub- 
dued Cumbria in 945 and be- 
stowed it on Malcolm, king of 
Scotland, on condition that he 
should be his “ hollow-worker by 
sea and land.” He was mortally 
stabbed by an outlaw at Puckle- 
church, Gloucestershire, May 20, 
940, and was buried at Glaston- 
bury. Edmund’s military vic- 
tories and reforms in church and 
gained him the names of the 
Dwl-dwr and Magnificent, His 





EDUCATION 


tlu* niiniMiratioiia of a highly 
s]>ecialiacd florgy K<di(K>lccI in tho 
sacred writiuga and traditions ; 
and they calmest iiivariftbly <*n- 
tailed conforming memberahip of 
a. close and sometimes jealous 
worshipping comnuinity. So in a 
sense the notion of individuality 
in Christian thought has always 
been a strongly conditioind on<\ 

In these eircinnstaiua's it was 
inevitable that Christian education 
would he seen as a sort of with- 
drawal from self and woi'ldly in- 
volvement. It would necesvsarily 
include much Hpecialis(‘d voca- 
tional training, such as the mastery 
of Latin (the international lan- 
guage), the acqiiisition of h'kgical 
and rhetorical skill for partici- 
pation in theological discussions, 
and a thorough knowledge of the 
observances, beliefs, and giauit. 
books of the Church, (hitil well 
into the 17th century these* stiulies 
were the staple fan* of the seliools 
of Europe. ('Jhildreu W(*r(‘ variously 
seen as empty vessels to he filled, 
as “little men” to whose im- 
maturity no special consideration 
except strict discijiline should he 
given, or as ])otentiaI wantons 
needing to bo rescued from tli<‘ir 
waywardness. The oth(‘r kinds 
of educatitm — through a])prentie(‘- 
ship to the court, to war, or to 
trades — were eonsiden'd to he of 
incomi)arabIy lower importance. 

Value of Work 

Of eoiirsc, there Wi'n* protests, 
though these w<‘re oft(‘n sub- 
merged or diverted from <‘tlucat ion. 
Benedict (c. 48() -r)4i*J) Htressc<l tin* 
educative and religious value of 
work ; hut tlu* great abbi'ys 
of his order became centres of 
withdrawal. I’lu* eommunities of 
friars carried their campaign cuit 
into the world, including the realm 
of worldly learning. Also, the* 
humanist spirit of the* Oreeks 
stirred cvcai the arid scholarship of 
the Latin sehools. A mighty genius 
like Thomas Atpn’nas (r. 1*225-74) 
<‘ouId see that there need be no 
eonfii(!t between natural law and 
divine law, between reasoned 
(‘.xamination and divine r(‘velation, 
Aristotle’s philosophy, hitherto 
only partly known and iiuleed 
j'cccntly condemned by religious 
authorities, was made respeUble 
through the advocacy of Aquinas. 
The Greek’s comt>endious exarain- 
ation of ethics, natural history, 
.iterary criticism, and the like was 
,ak©n up by far-sighted scholars. 
Togother with Arabit* translations 
;>f Aristotle, Euroja* acquired a 
knowledge of Arab mathematics 
4nd science. An eager enthusiasm 
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for Ioug-n(*gleeted <»r(‘ek authors 
in{lame<l (’hristendtuu. .\nstf»tle 
was “ adopted ” by t be«d<)gianH. 
ddu* .Mi‘eularisth in ptiblie and 
privnt(* life thr(*w theniHelveH with 
zest into tin* enjoynumt of htiman 
aehievem(*nts ; but most schools 
felt litfh* (‘fleet of all fins Ueiiais- 
.sanee exc(‘pf flu* inclusion of more 
Hubj(H*tH in the ('urrit'ulum. 

but fht* type of Inimaiiist who 
was inon* than a rilnsHieuI philob 
ogist very H<}on haully nd\fH’nted 
<*du(‘atioiml change. B(*aHon, 
rather than faith or pri'seription, 
was inenmsingly eonsidered tin* 
guiding force in human life. Lif(* 
should also he enjoye<i, and (*n* 
rich(‘d both by tin* tievelopiU(*nt of 
persoual (}uaIiti(‘H and by the 
ncapii.sition of np-to-dat(* know* 
ledg<*, no less than by traditional 
scholarship. Mor(*over, the harsh* 
n{*HH of nu‘di(‘Vnl wdnaiidays vvns 
r(‘})udiated by many vv}n» urged 
that children should be brought 
along from interest t«» intviest at 
t h(‘ir <nvn pjiee. 

Advance# in Theory 
'rhis advance in thought was 
cosnutpolitan and piee(*meah in 
eluding tin* eontrihutions of Uah(*« 
Inis (French), Erasinus (Dutch}, 
VivcH (SpHnish), .Mi'lanehlleUi aiui 
Luther (G(‘rmaii), with (‘(det, 
Mor(‘, Asehnm, and .Mtdeimt(*r 
among tin* English, (‘ornenins (or 
Kotnenski), a M<»rHvian lawn in 
1592, not merely urged tin* study 
of infants and the eullivati<jn «d 
young ehihlren s “ natural ’* readi- 
n{*HH for edueatkm, lait als*» de- 
clared that till eliildrim shouhl be 
thus edueat(nl. Hi* i'ldleil for the 
Hei{‘ntifii' study (»f etlnealional 
metliod. Many of his praeticHl 
pnqMwuIs {(\[f about «« hiud organi- 
zation, the stages of child flevelop* 
m(‘nt, activity methods) souml 
remarkably like thtme of today. 

Yet tin* advance in thought 
made little diflerem'c in prai*li«’e. 
More children received h>rmal edu- 
cation, sotnetimes Iwaatuse of Hu* 
work of teaching orders in Homan 
(lalhoIi<‘ countries, sometimes la*- 
euuse (d' eharitahle foundiitions, 
and almi la*eanse the a<*eimnihition 
of capital (*rmhled fatrents to 
buy it. A« often hap(M*ns when 
educational provision is sudden Iv 
exjmnded, the old familiar methtMts 
were usually hdlowed, liousseati 
fe-»tatc*d and systematised the 
claims a ebil<l-eentrf»d lalueatiun 
in his Emile, 1762, and in more 
ways than one laid the foundations 
of infant and junior teaching as it 
is today ; but despite this, anti 
de8|)ite the ex|*©rhiHmt« etmdut^ti^d 
in Uermanv during ihe HIth cett 
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tury in aceordsne** with the 
f}u'ones»(t Pc’-t do/vi, Froehel, atid 
Ib'i'b.trt, UHv-tt hi')e»f»D in Europe 
(»'H|s»eially (deaf Untain} showed 
\irtuaily no uioderiusation of 
nu'thofl until tie* |H-riod after I9|K. 
At this time, British edtieatioiud 
nietluMD wt're re\ obit ionised by 
d(‘rivat!\es ot the MontesMnri ami 
EoM'bel methods fur y<»ong rhdd 
reii, and the many variations on 
‘Doli\it\ ” aiffi self liefertiiiio 
ation'* thi*mes im|wirt('d trom the 
IkS.A. (wlieri* the\ h id Is’en prte 
mofed by .h*hu Dewr\) to H(»rve 
tin* needs of older rhildren. I’he 
most f'arr}(*Ht ev|s‘riments were 
nUMie m sf'hools uj idl ty|a*s ; but 
many sehools etqovmg tin* gri’iitf^st 
prestige showed little alferatiou. 

Formal Edurinon for All 

It is now nda\« asHumed in most 
(ountries that eu ruaje tmiMf |m\e 
a formal edmafiom There was 
long a traditiMU fbir example until 
H«t2 in England ami Wales} that 
two mam grades nf sehmding 
slmnld la* ofler»‘d an elementary 
iy|M' for the |sw»r, and a more 
extended and elal»*»rate t>|H* for 
those whose parents uuild btiy it- 
Indeiab there wi fe d*ailits in many 
(jiiarters al«uit providing <*ven 
efenu’ntnry edneatmn until ii l>e. 
eame elear (ti^wards tin* inttliffe of 
thf^ HMh lenturv} that the moral 
and miemi proprn*ties would la* 
«*nh«med by ii ami m*l inqatirtab 
Incfeiming iiidnslrnilniatiort made 
it ner'cssarv to m’tnre some 
schooling for the majoriiv, and 
the shortage of workers with te«'h* 
meal iind eotumi rcuil skill railed 
for an extension of '* si*eond> 
ary * op|«»rlmuties for able chil- 
fln*n of Immbler origin. In the 
HHttsh Isles, when* the thallenge 
(»f mtermiliorml tami|s*tjtion was 
md at first felt laaaiUie of the 
t'arly development of meefianisii 
tioii thenn the extension of wltiea* 
tmn on the Dontineiit was later 
smm nsii thrf«»t, At home, faditiml 
deveiopfiienls, working -elans move- 
ments, and ihr gnm th of \'i«t«rian 
philanthropy slowly reitiforiXHi the 
feeling that exieiidfa:f wiiimtlnn 
was something the rmtion igiiild 
not affonl to be without. 

In IiM)2 an act of the Briliah 
imrliameoi made it lifgal for lot^l 
education authoritirs to tirovide 
stHxmdary education at piililic ex* 
ptmse for bright ehildrem (l^^nch 
an op|sift unity harl tmm poisibit 
in France hit nearlv a hundred 
yaHLin, and cither Continen- 

tal countries had publicly 'Oiuan- 
ixed systeuii of formal eduoatkmd 
Farther trwinin|| for tlie profoeiioiM* 
and induitrife in anlvemitlii* wnd 
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colleges was a natural corollary to 
the provision of secondary school- 
ing ; and scholarships became in- 
creasingly available. The Educa- 
tion Act of 1944, while permitting 
the continuation of private schools 
(from the public schools down- 
wards), regularised arrangements 
for the publicly provided schools 
and for those which receive vary- 
ing amounts of i)ublic money in 
exchange for agreed amounts of 
public control. It ensured that 
every British person shall receive 
an education according to “ age, 
aptitude, and ability,” and that 
financial and other handicaps shall 
not stand in his way. Such guar- 
antees arc afforded, more or less, 
in most democratic countries. Few 
allow so many and such powerful 
alternatives to the public pro- 
vision as does the system in Eng- 
land and Wales. In some countries 
alternatives are forbidden, in some 
they are made unnecessary by the 
excellence of the tax-supported 
schools. Social traditions also 
greatly affect attitudes towards 
private schools : in Scotland and 
the U.S.A., for example, there are 
relatively very few private schools. 

Secondary Education 

Admitting children to higher 
than elementary opportunities 
brings in the question of tluMi* fit- 
ness for certain studies or carcMU's. 
Little anxiety was felt when the 
number of a]iplicants did not 
greatly excee<l the number of 
places available, and wh<m fees 
excluded many al)Ie children. But 
admission tests hav(^ bt^come 
stricter in courH(^ of time, and su(‘h 
criteria as intelligencx’s tests, apti- 
tude tests, and interviews have in 
many places suppliunented (or 
superseded) old-style arithmetic 
and lang\iag(‘. examinations. By 
these devices many children from 
comfortable homes are excluded, 
usually about the age of 11, from 
academic high schools. This type 
of selection is furiously debated. 
Parents rc‘sent th<‘. n^striction on 
their choice of the kind of formal 
(education their chiklren shall have; 
and both parents and children 
resent what is f<4t to he the stigma 
of relegation ; and some eritics 
consider the tests very fallible. 

Some democratic countries, 
Norway and Sweden, as well as all 
the (’ommunist countries, have 
adopted the system of “ common 
schooling ” for all children which 
for historical reasons developed 
long ago iti Hcotland and in th<* 
U.8.A. 

One school of thought has 
always tended to plump for 
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“ nature ” (he. heredity) as the 
predominating factor in education, 
while the opposing school cham- 
pioned ‘‘ nurture,” or upbringing. 
When social mobility was less, it 
was pleasant to think that school- 
ing simply brought out innate 
qualities of excellence ; hut the 
spread of opportunities has shown 
that innate qualities had often 
been submerged by lack of oppor- 
tunity. 

It is undoubtedly true that the 
sheer [>hyHieal drudgery of many 
oecu{)ations in the past, though 
providing the basis for civilization, 
has ])reventcd many people from 
sharing in “ cultural ” })ursuits 
and perceptions. Therefore cul- 
ture ” has usually been distin- 
guished from occupation by the 
ruling classes. Though there is 
nowadays a much smaller leisured 
class, it is still often supposed 
that the “ humanities ” must be 
divorced from vocational prepara- 
tion and that they constitute the 
essence of a good education. They 
must, it is sometimes added, be 
fostered by schools of an academic 
typo. This view is countered by 
those who believe that a “liberal” 
education is a matter of attitudes, 
which are best cultivated in a 
vocational context ; by this means 
also a wider tinderstanding of the 
world is said to bo acquired. 

Future of Education 

In considering tln^se and other 
problems and controversies alxmt 
education it is valuable to bear in 
mind that the majority of th(‘ 
luiman race are hungry for food 
and comfort, and eag(T for the 
echn^ation which they think will 
ensure these. Te(‘hnological train- 
ing in the U.S.S.R. within 40 
years equalled the standard of th(‘ 
West, and oul8tripi)ed it in total 
volume. China, India, and Africa 
may follow suit ; schools and all 
kinds of adult inthumces— ra<li(), 
films, the press, industrial or social 
organizations'-^ are more and more 
used to provide the rapid and 
radical transformation of societies 
that comprise more than half the 
hunuui nu'C, The W(‘Ht tieeds t<i 
cherish the genuine and viable 
part of its heritage; but that 
spirit will he called to leaven an 
increasingly imlustrialised and 
urbanised world. Only the niost 
ruthless realism (*Hn maintain tlu* 
ethos, prestige, and living stand 
ards of the traditionally atlvatu-tsl 
eountries, Therefore, what looked 
like the approaehing millennium 
of individualism and leisured eul- 
turo during the inter-war period 
develojmd into a world-wide arena 


of educational dilemma. Who 
shall be educated, and for what, 
and how, are housekeeping ques- 
tions of urgent practical import- 
ance. They affect the total life of 
whole societies. It is no longer 
possible to regard education as a 
sort of personal portmanteau to be 
packed during schooldaywS with 
right knowledge, wholesome atti- 
tudes, and useful gear for a 
pleasant and profitable life. It is 
rather seen as a special aspect or 
emphasis of personal and social 
involvement in a world whose 
learning, working, and relaxing 
conditions are daily transformed. 

Education, Ministry of. Brit- 
ish government department estab- 
lished by the Education Act, 1944, 
as the legal successor of the board 
of Education, constituted in 1899. 
It is the duty of the minister “ to 
promote the education of the 
people of England and Wales and 
the progressive development of 
institutions devoted to that pur- 
pose.” Whereas the president of 
the board of Education could claim 
to be consulted by local education 
authorities, could advise them, and 
could partially control them by 
withholding grants from central 
funds, the minister of Education 
was given statutory power to 
direct local authorities to act in 
order that a national policy is 
carried out. A central advisory 
council for education for England, 
and another for Wales and Mon- 
mouthshiiT, appointed by the 
minister, advise him upon “ sucli 
maitors (;onnecto<l with educa- 
tional theory and practitic as they 
think tit- and upon any questions 
referred to them by him.” The 
h.q. of the mirustry is in Gurzon 
St., London, W.L 

Edut^ation in Scotland is super- 
vised by the Scottish Education 
doi)artment, under the general 
control of the secretary for Scot- 
land. An Education (Scotland) 
Act was passed in 1946, applying 
to Scotland provisions similar to 
those of the Education Act, 1944. 
N. Ireland has its own ministry cif 
E<iucation, imder the control of 
llu^ X. Ireland parliament. 

Education Acts of Or jut 
Britain. Acts passod to improvt* 
at public expense (he general state 
of edneiition, (iove.rnment inter- 
vention in edueatimj began in lBJi4 
when parliament made a grant of 
for hc1hk)1 buildings to the 
British Hchool Society and the Na- 
tional S«a:iety. The Elementary 
Edu<‘aiion Act of 1870 (Forster 
A<dd stif up elected boards, 

with power to raise money from 
local rates, in districts where school 
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accoininoclation was inHiinicient. 
An amending Act of 187f) made 
it the duty of the parent to see 
that every child re(!ei v'cd elemen- 
tary instruction in “ reading. 
WTiting, and arithnictu?.” iVn i\et 
of 1880 required local aiithoritie.s 
to enforce attendance. The Te{'h- 
nical Instruction x\et- of 1880 enn- 
powerod councils to l(‘vy u rate 
not <‘xceeding a penny in th(‘ £ 
in aid of technical instruction ; 
the Local Taxation Act of 1890 
allowed the ust* for tcchnit'al 
instruction of tlu^ imp(‘rial eontri- 
hutions paid to lo(‘al auihoriti(‘s 
for the hcor and spirit dnti(‘s. This 
so-called “ whisky-money ” great- 
ly helped the establishment of 
technical college's throughotii lln* 
country. An Act of 1H99 sci up 
the hoard of E<ln(‘ation. The Kdn- 
cation Act f)f 19()2 (Balfour Act) 
abolished school boards, and made 
the county or county borough tlu* 
authority for all forms of t*duca- 
tion, a special .‘\ct (healing -with 
London being passt'd in tin* follow- 
ing year. The Mdiu'ation Act of 
1918 (Fisher Act), ri‘-enact(‘d by 
the Education (Consolidation) Act 
of 1921, gav<‘ wi(h‘ ])owerH to hteal 
education atithoriticH to provide 
adequately for tin* fdiysk'ab as 
well as mental, W(dfnre of <‘hildren 
of all types from two years f>hl. 
It raised the school -leaviiig agt* 
from 12 to 14, and gave* tlw* lo(‘aI 
authority fmwt'r to raise the ng<' 
to 15, a power nev(*r acted (ui. 

The Butler Act of 1044 
The K<lucation Act of 1944 
(Butler Act) revolutioniH(«<l tie* 
English educational system. It es. 
tablished a ministry of Eduenthm 
(?.r.) ; it unith'd the control <4' all 
forms of ediKfation within each 
area ; it providc<i for a unithsl 
statutory system of public e<iuca- 
tion, omanized in thrtte progresnivc 
stages Known as primary* secon- 
dary, and further ; it sanctioncxi 
the raising of the school-leaving 
age to 15, and subsequently to 16 ; 
it provided for the establishment 
of county colleges, at which adoles- 
cent workers up to IB years of age 
must atten<l for the equivalent 
of one day a week ; it abolisln'd 
fees for scssondary education in 
imhlicly financed schools ; and it 
containod schemes for a vast ex- 
jainsion of educatkmal wryieea of 
many kinds, including those for 
adults. An amending Act (1946) 
clarified a few imints in the main 
Act, and also removed the Imn 
t)n membership by teachara of 
certain public bodies, 

Edward, Mascidina Christian 
name. ( If Teutonic origin* it means 
able' to guard. It was popiilnr 


among the Anglo-Saxoirs* being 
born(‘ by Edward tin* Kldtu’, Erl- 
wmrd the (’onfessor, ami other 
kings, and hnssinee Ikmui rm<‘ of tin- 
most nsc'd of English nam<‘H. 'fhe 
Anglo-Saxon Edward is sometiijn*’- 
Hp(‘Iled Eadward, a hu’in which 
gives the lu-st idc*a of the diphthong 
with w'hi<'h it began in that tojvgue. 
Eduard, Edouard, and Ed<»nrdo 
are respect ivdy flu* tJerman, 
Fn'ucii, and Italian forms. 

Edward, Luck, fornn-rly Albert 

Edward Xyanza. Lake of East 

CVntral Afrk'a, 150 m. \\\ of the 

Victoria Xyanza. Lyiiig at an all. 

of B,< M K) ft, a i»ove. sea lev(*L it is con- 

ncct(-d on the .N’.E. bv a tortmues 

* 

elianm*] with Luke tleorge. Tin* 
latter was dis<'<nered b\ if. 
Stanley in 1S75, who h«'lie\c<l it ttf 
form |>nrt of the Albert Xyanza ; 
i>ut, whih* tracing tin* source <»f the 
Scmiiki river in 1889* he dis- 
eoviwed the lake he named Alln-rt 
hkl ward Xyan/.a*and also tiie <‘hun- 
nel eoniieetingit witli Lnketleorg* , 
'i’ln* length of Kdwartl Lake ia 
44 m. and the bn-adlh 2.4 m. 

Edward thi; {’omi.ssou (r. 
|(Kt5 (56), King of the English. 
Th(‘ son (tf Ethel re<l the rnreadv 


1 



Edw«rd £hd (kiutmor, Eli frMi 
seal, the earii^it kcowa tpwmttt 


and Emma, flanghter of Bieimrti* 
duke of the Narmiuiw* he waa born 
at Islip, Oron, He was taken to 
Normandy by hi« imrenta when 
Sweyn iavamo king in IBIS. In- 
vitnl to England in 1041 by hi« 
half* i>ro( her, llaitlieanute, when 
the latter dhal in the fiillowing year 
Edward wan ehomui king* and 
pliieeri on th<‘ throne largely by the 
help of Earl (IcHlwin, whone tbiugh 
ter Eflith In* marriKl in i(>45. 

hkhvard, who waa prolialdv an 
albino, hmi the unusual qimlitmn 
for a Saxon king of aliatemlouii. 
neat* fcindlineaa, and humility* and 
wa« long remembt'n*d in atfe<7ttott i 
but ha wm m effeotual 

ruler. Hk r*4gn wm peae«*ful, 
thougli marked by itmggk*« for 
pwer between the English and the 
Normaiw* the ktter Mnu be- 


friemled Ijy the kiiie. Efiunid’.v 
ehief intered was lelmion, and Is 
d(*voted a large part rd revenues 
to the <‘reetmn <»f Westminster 
AldH*y. ft was coUHermted Dec-, 
28, ItWiA, ami Edaurci du-d .btm ;y 
In66. fb* was cancmisc'd in iibf, 
and his festival is k*qd <»n ftet, L'L 
(ymnlt Livc-s of Eduard the ( ote 
fc‘ssccr, ed. H. H, Lunid. Uolls 
Series, ISAH. 


Edward THU KMcH; (d. 924 g 
King t*f the English, 'fhe son of 
Aliled th»" (»ie.tl, he toughi vjtli 
him Jigaiiist the Danes, it,« uas 
tallied king bebue hn tafhe-rV 
dejith. and in l«d tie* vufan cleme 
hnn as Alfied s snei esHra-. ifjs sue** 
cc'ssitm \wiH dispute d lo his cousin 
Kthciuald, able rcl«4hd and wm 
slain in bat tie m By 918 

Kchyird brought the Dance into 
subjet tion i in 9Bh on the death 
fd his sjstcr Kthellieda, le'ahsurlMsI 
Mercia ; and in 921 le* sul«iui-d thc 
W«4«h. lie ruh d as far north m the 
liunda'r, and his «*%i rlofcDhip was 
ackmmhdged h\ ali the edher 
kings. The nni Miiqueii d king,'* 
m Morm* c* c»f \Vor» ester calls him, 
died at Farmbnn Xortimni**, and 
was huri*s| at Ubnehestet. Hi« 
Mill Athelstan suM-eicshsi him. 

Edward tut M^ntvn (e, twk'l 
97 h). King of tin- Engjish. The* 
aon of Edgar* he found bis right to 
the throne ibsputetl on Edgar*» 
death in 975 by bis stepmother 
Elfrida* nbo put bin* aid her non 

KtlelrMl (the Dnrcad) ), Eitwanl 

wa« Mupjeorted by Ar*hh|4iop 
Dunstiin, and wm erowin*fL <hj 
.March 1 8* 97^, In* win* assassinated 
at eVirfe Diisflc’ l»y Elfrida’s urdera, 
vihile l« ing offer* d a drink ing eiip, 
and waa hastily biirhtl at War**- 
ham, In flHit hD baly wm trails, 
fcrnsl to Hhaftcaburv* and bin 
tomb Irecmme a plaw of pilgrimage. 
He won kmg rf»verener*d aa loint 
and martyr* liD fi^tival bidng kept 
on March 18, 


Edwitrd I imiDLWh King 
of England. The eldent atm ot 
Henry HL he was Imrn at Went* 
minster, June 
17, 1229. In 
the riifferene«*s 

the 

crown and the 
fe* Ed" 


with hi* father, 
and waa taken 



I.#weii* May 14, 


fix 



eaped, how#v#r* and dIrmUd 
myaliat vkdoiy over Steoti <k 
Mmtftiti at fcvetham* Am* 4, 
1266, H# atieoaeded to the ifirono 
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in 1272. During his reign, Edward 
conquered Wales, and endeavoured 
to form a united kingdom embrac- 
ing the whole island by asserting his 
sovereignty over Scotland, which 
regularly rebelled whenever the 
king was seriously engaged else- 
where- Edward was at the head 
( )f an invading army when he died, 
July 7, 1807, at Burgh-on-Sands. 

Edward ranks as one of the 
greatest kings of England. He 
systematised the English laws, and 
gave the English parliamentary 
system its definite form by sum- 
liioning to the Model parliament of 
1 295 not only the higher clergy and 
baronage, but knights and burghers. 
His tomb in Westminster Abbey 
bears the inscription, Malleus Sco- 
lornon, “the Hammer of the Scots,” 
and his motto, Pactum serm^ Keep 
troth. Edward’s first wife was 
Eleanor, daughter of the king of 
Castile ; his second was Margaret, 
daughter of Philip of France. Con- 
sult E. I, T. F. Tout, 1898 ; Welsh 
Wars of E. I, J. E. Morris, 1901. 

Edward II (1284-1327). King 
of England. Son of Edward I, he 
was born at Carnarvon, April 25, 
1284. In 1801 he was created 
prince of Wales at Lincoln and he 
acted as regent when his father 

was away ; 
however, ho 
early revealed 
the indolence 
and levity 
g that finally 
destroyed 
him. In •1800 
lie was given 
the province 

Edward II, of G a s c o n y, 
King of England, 

1307-2/ 1807 

he became 
kin^. He abandom^d the war 
against Scotland, and was married 
to Isabella of F’rance, 

Edward was already under the 
influence of Piers Gaveston. The 
barons took up arms with Edward’s 
cousin, earl Thomas of Lancaster, 
at their head, and they forced 
upon the king the banishment of 
Gaveston. A reconciliation, brief 
and insinoore, followed. In 1814 
the Scotch war was renewed and 
Edward sufiferod defeat at Ban- 
nockburn. J’his was Lancaster’s 
opportunity, and for a time the king 
was a cipher, but ho found fresh 
lavouritos in the Despencers, and 
■ combination of circumstances 
orought about the defeat and death 
')f earl Thomas in 1822. Edward 
jad the DcBpcnoers were then 
uiprome until 1826. Isabella, alien - 
ited from her husband, crossed 
Tom France with some followers. 
Jaught in Wales, ho was formally 
loposed, and on Sept. 21, 1327, he 
svas murdered at Berkeley Castle. 


Consult Place of the Reign of 
Edward II in English History, T. 
E. Tout, 1914 ; see Carnarvon illus. 

Edward m (1312^77). King of 
England. Born Nov. 13, 1312, 
he was raised 
to the throne 
by the depo- 
sition of his 
father, E d- 
ward II (Jan., 

132 7). The 
government 
was in t h e | 
hands of the [ 

queen - mother Edward III, 
Isabella and King of England, 
Roger Morti- 1327-77 



mcr till the young king, who married 
Philippa of Hainault, 1328, over- 
threw themby a coi/ 3 ?^’ in 1880. 

At first Edward waiTed against 
the Scots, but his ambitions were 
soon turned to France, and in 
1888 began the Hundred Years’ 
War. In the course of it ho secured 
the English supremacy of the nar- 
row seas by the naval victory of 
Sluys, June 24, 1340, established 
the prestige of the English soldiery 
and the military supremacy of the 
English archers by the startling 
victory of Crdcy, Aug, 26, 1346; 
and in 1347 captured Calais. A 
victory was won by his son Edward 
the Black Prince at Poitiers, Sept. 
19, 1356, and Edward was con- 
firmed ill the independent sove- 
reignty of Aquitaine by 1 he treaty 
of Brdtigny in 1360. Ho dic(i, 
prematurely senile, Juno 21, 1377. 
His family included the dukes of 
Clarence, York and Lancaster, 
whoso descendants fought for the 
crown during the Wars of the 
Roses. Ho was the first king who 
oonspicuonsly directed policy to 
commercial expansion, the security 
of the trade with Flanders being 
one of the objects of his French 
wars. aS’cc Lives, W. Longman, 
1869 ; W. War burton, 2nd ed. 
1876; J. Mackinnon, 1900. 

Edward IV (1442-83). King of 
England. The eldest son of Richard 
duke of York, and Cicely Neville, 
he was born at 
Rouen, April 
28, 1442. In 
Deo., 1460, ho 
became the 
kmcler of the 
Yorkists and 
their candidate 
for the crown. 

Acting with 
great energy, 


After a victory at Towton Edward 
was able to hold his own, although 
not absolutely secure. In 1460, how- 
ever, came a change. Ho had made 
many enemies by the favour he 
showed to his wife’s kinsfolk, the 
Wondvilles, and when Warwick 
and Clarence, the king’s brother, 
joined his foes, his position was 
precarious. He prepared to meet 
them in the field, but the desertion 
of 6,000 men was fatal to his caioso, 
and in great haste he left Lynn for 
the Netherlands. Returning with 
an army, ho won battles at Barnet 
and Tewkesbury. In 1475 he con 
ducted a short war with France 
and he had some trouble with 
Scotland, but in general he kept 
the land at peace. Ho died April 
9, 1483. Consult Life and Reign, 
C. L. Scofield. 1923. 

Edward V (1470-83). King of 
England. He was born in the 
Sanctuary, Westminster, Nov. 3, 
1470, a son of 
Edward IV and 
Elizabeth 
W o o d V i 1 1 e. 

When he suc- 
eecded to the 
throne, April 9, 

1483, his uncle, 
the duke of 
Gloucester, 



K r.'”- 

d i a n. ^ 

Gloucester, however, imprisoned 
the boy king and his brother in tin; 
'fower, and had himself crowned as 
Richard III, July 6, 1488. Accord- 
ing to Sir Thomas More, endorsing 
contemporary belief, Edward .and 
his brother "were murdered very 
shortly after. See Richard III. 

Edward VI ( 1 537-53). King of 
England. He was bom at Hamp- 
ton Court, Oct. 12, 1537, the son 

of Henry VH! 
and his third 
wife, JaneSey- 
m 0 u r, and 
succeeded t o 
the throne, 
Jan. 28, 1547. 
His uncle, the 
duke of Som- 
erset, was pro- 

E jf ^ teefcor and the 

fi Wfflfi for 

U i w u K the first half of 

the reign, and on Somorsat’s fall 
and exrmution, to which the young 
king calmly assented, his rival, 
the earl of Warwick, later duke of 
Northumberland, held the chief 
power. The yotmg king favoured 
Northumberland’s plan for securing 
the succession of his daughter, Latly 
Jane Grey. Edward died at (lr<^n- 
wich, July 6, 1553. Sec King 
Edward Vl : an appreciation, C. R. 
Markham, 1907. 



Lancastrians / /*/ TrrX 
at Mortimer’s ^ 

Cross, and in ' 

London was hailed as king. He 
then seated himself on the throne 
at Westminster on March 4, 1461. 
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Edward VII ( 1 S4 1 - 10 1 0 ). K 
of Great Bi-itain an<l Ireland and 
of the British dominions })(*yon<l 
the seas, and emperor of India. 
Albert Edward, seeond child and 
eldest son of Qneen \detoria and 
Prince Albert, was boi'n at Buck- 
ingham Palace, Nov. 0, 1841, ami 
created prince of Wal(‘s the fol- 
lowing month. His (‘ducation, 
planned by his father on s<n'er(‘ 
and rigid lines, made his lM)yh()od 
a weariness and his adfdi'sctmcc a 
struggle for emancipation. Fol- 
lowing private tutoring, he studied 
science at Edinburgh and btHaum* 
a student first at Christ Ghurch, 
Oxford, then at 7’rinity, Cam- 
bridge, but took no degrees. To 
the end of his life he pr(‘ferr<‘d to 
learn from his inexhaustilde' int(‘r- 
est in living num and woimui rat law 
than from hooks. most res- 

warding part of his e<Iucation was 
alfonkal by travid. In 1859 h(‘ 
went to Italy and Spain, in I8dd 
he toured (Canada and tin* IhS.A., 
and in I8b2 lu*. viKit(‘d the Holy 
Land. 

In 3863 he married .Mexandra, 
daughter f>f Prince Christian of 
(diicksburg, heir to the throne of 
Denmark. Th<‘nc<‘f(>rward until 
his accession in 1901 h(‘ resided at 
.Marlborough House. The Sand- 
ringdiarn estate*, in Norfolk, was 
bought for him out of the nmuy 
saved during his minority. Diaring 
this jaeriod ho iKu-fornual such 
lesser repreH(‘ntativ(‘ funefions as 
Victoria, with her preference for 
{aersonal n‘tirormmt in the years 
of her widowhood, felt herself 
unable to face. Bui until la* was 
over fifty yt‘urH old tin*! (^ue<‘ti 
i'onsiHtently <leeliia*d to allow him 
to participate iii affairs <tf state* or 
even to afford him a<’eesH to im- 
portant dispatelies. Thus his wide 
political knowledge, nequired ex- 
ternally by intercourse with 
tieiarm of all nations, Ia<*kc‘d hcojh* 
for action. The prince anti his 
wife iH'eana* the aeknowlctlged 
leaders of hmidon stjelcty, his 
duties also brought him’ into 
touch with jK*opk* of every so<>iaI 
grade, and his popularity was 
firmly established. He Iweamc a 
member of a rtjya! commission on 
the housing of the poor, and took 
a particular int<»rcat in the <*ausi- 
of the T.rf>ndon hospitals, an inter- 
(^st to some extent due to his own 
grave illness from typhoid in 1 871. 
He was grand master of English 
freemasonry 1874-HHH. In 1875 
he visited India, laying a founda- 
tion for later r<*lations 
that einpire and the British crown. 

Despite his |M»ptiIarity, he was 
led cx(‘mpt frt>m (‘ritieism ; first 


for his ioVM of the turf (la* wtm the 
Derby in 1896 with Persimmon, 
1900 with Diamond dnhilee, and 
1909 with Miiioru), Imt more gen 
erallv ibr wlmf s(M‘m<‘d to wane a 

I 

t<*nd<*uey to .Mck'ct Iuh fricmlH from 
lhoN<‘ who shunned the sterner 
walks (d‘Iife, Ch’iti(*istn eaine near- 
est to a h{*ad in 1891, after the 
'rrnnby Croft haeearat ease, a 
lawsuit Ibllowing a game of eards 
at wliieh the priuee, who had Iwen 
hanker, apfH*ar(‘<l as a witnesH. 
But th<‘ inei(k*nt v^aH o\i*i looked 
in tin* widespreacl sympathy ex- 
pressed si.\ numths later on the 
d<*ath of his <*Id(‘Ht son, the dtike 
of Clarenei*, dan., IH9lk 



mi 


Edward sue<-cctied to the threuie 
in his sixtieth year, and reigni'd 
only nine years, during which his 
h(*alth retptlreii inercasnig eariu 
His <’oronntion, fixed for dune 26, 
I9tt2, W41H pimttK>ni‘d at shtmt 
notice by an o|M*ration forapisuidi- 
his second serious iilnesit, 
thtmgh he rts'overed in time to gii 
through a shorteiieti <*enunony on 
Attg. 9. Yet during his brief reign 
h(* evims'd a more n*ady iiptitmle 
for kingsldp than fiad 
generally ex|Kwted. In HHi3 he 
paid 41 Htu'ies of Kiiro|miin vjsitii 
<lev<>ted to strengthening friend- 
ship with France. luly, and Por- 
tugrtl, in the first case* setting tfie 
seal of his |w*rson«lity on the estab- 
lisliment of the enienk wniiah. 
Three visits t<i Ireland were nnnie 
with a similar 4»bjeet, and later he 
went twiee to Germany, whose 
em|a*ror lH»n> public t«*stimimy to 
his uncle’s “ unremitting endea- 
vours ” in the cause of |x«acc. His 
dipkimney avertctl war between 
Hwedctj and Norway in 1995. All 
these activities earnni him in hii 
lifetime the iiobri({itet of 


I'.dwni<l f he I k'.teem.iket . At 

honie. vhde n*\e,«lmg a rlear ap. 
pK’cmfion ot the ftmetious of n 
eon^<t Jttifnui.d sovereign, he did 
mu«'h to eoiiHi dif int 4* fht* fjcrsonal 
dignity of tin* moimnlt, r<*htoring 
most of tin* brilliant pag<*antrv 
aMM(K*nite<l with the court whieli 
iutd hipsed utuk'r \*i4’toriji. 

He died at Bu(*kingham Pnluee, 
May t», l9Bk following an att 4 U‘k 
of bronchitis, ami was burk-d ,Mav 
do in S. tk-orge'*^ (’hapel, Windsur. 
Xim* so\en*igns attemk*<{ his 
fum*i‘ai ; his son <k*org4* \\ the 
flermnn <*iii|w'ror, and tin* kings of 
Spain, INwingid. Xorv4iv. Den- 
mark, Ik'lgium. Gnana*. ami Bui- 
gnria. Fivi* <9 hts ehddr4*n sur- 
vived infancy ; AIIm*!-! Viet<»r, 
duk<* of t darenee | lH6f ?tLb, (iciirge 
^ I, and the prima-sHi'H laiuisc 
HHtlT 19.31). Vn-torm (IH6H 193.5), 
ami Maud tls69 I93H), 4pie«*n ol 
.\orwav, 'i’he of Edward 

in Wafeikio PIa<i% lamdon, isone 
part of the mifional tnemorial, the 
otluT lw*ifig Shadwi’il Patk, 

Edward’s shotf n*ign has given 
the name “ ^^^waldliln *' t<4 a 
ri’Togni/iibje isuiml. snggt-sting in 
retr«»s|H'et th»* tinai gol(i4Ui efful- 
gence of 19fh < <‘ntnry pnm|K*nty, 
cojufort, atid seeiirity, prop'cUnl 
inti* the hfsf fieeadc of the 29th 
mdnrv, and markcil in social life 
m tn Hie nrt9t hy n prmhgahty of 
liisphiy nmi fleeofaikm liumunting 
lit tinnw to ornatemms when judgro 
by later sfamlartia ; a {sirtial when 
th«’ aimteriticf* of Victorian days 
wert» rehtxiHi and grim problems of 
biter ymm bail stmrmuy appimrod 
alHive the horij?.fm. 

Hihhtfffmphy. Ufheial t.ife. 8if 8, 

2 vofs,. mnth The De- 
light fill Profesiskin. a Hindy in 
K»ngi»ln|i, II, K. Wortham, 1931 j 
Edward Vll, K, V. 1934} 

Etlwanl Vll amt his Times, A. 
Matiroia (Eng. trana, II. Milcs)d939f 
Edwartt the Bevimth, C, flavin, 
194 i ; Victoria's Heir, (L Danjior* 
held. 1912 t Hemiiiiirent*fNi of Thro® 
Iteigtm, 8ir F, t U»r<i | Pomsmtiy , 1 WI 

Edwnawi Vm lb. 1894), The 
ekh*al non at King fh*tirge V wm 
Imrn -lum* 23. 18^, and snooceded 
his father dan. 29. 19S6, He 
alalteat**d Dt^*. )) the wime year, 
after the »hort<»iit reign In England 
{327 days) simfc' that of Edward V, 
anti waa gratiHnl the title of duk© 
of Windiair. *Sm Windsor, Duke of, 

Bdlwtwrdi 11330-78) known as 
the Black IVInce, Eldest son of 
Eiiward HI of England, h© was 
licirn at Woodstock, dune 18, i 
in 1333 was made earl of Cheiter. 
four ycani later duke of CornwiJI^ 
anti in 1343 prince of Wales, Ha 
sworn pan led his father on the 
Friwb cam|ialgn and dlstinfulabid 
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h i m self a t 
the battle 
of Croc y, 
Aug. 26, 1346. 
He was at 
( li 0 capture 
of Calais, and 
in 1350 in the 
sea fight off 
Winchelsea 
against the 
Spaniards. In 
1355 Edward 
was scut to Gascony, wlieii ho led 
the English armies in a series of 
raids over the Enmch territory. 
A similar t‘Xpedition culminated 
on Sept. 19, 1356, in the battle of 
Poitiers. 

In 1357 he returned to England 
and in 1361 married his cousin 
.loan, known as tlic Fair Maid of 
Kent. In 1362 his father granted 
him Gascony and Aquitaine. He 
took part in a disastrous e.xpedi- 
tion for replacing Pedro of Castile 
on th<' throne, but soon many dis- 
aflect<‘d lords of his tcrritoiF's ros(‘ 
against him and towns surren- 
der(‘d to them. When, after a 
month’s siege, ho retook Limoges, 
h(‘ ordered a general massacre of 
its inhabitants. In 1371 Edward 
returned, in broken health, to 
England. Jh^ supported the 
bishops against the evil admini- 
stration of his brother Lancaster. 
He died at W('Htminster, Juno 8, 
1376, and was buried in Canter- 
bury Cathedral. Ho was given the 
name Black Prince by the French, 
who described him as “ a prince of 
darkness ” because of the terror 
of his campaign in the Hundred 
Y ears’ War. The belief that ho was 
called the Black Prince because of 
his black armour is contradicted 
by the fact that he usually wore 
gilt armour. While Edward was 
a superb warrior and has been 
looked upon as a model of chivalry, 
his work was wholly unoonstruc- 
tive and his personal character 
deteriorated after about 1360. 
Richard II was his son. 

Edward (b. 1884). Duke of 
Raxo - Coburg - Gotha. Prince 
Charlt‘H Edward was born at Clare- 
mont, Esher, Surrey, July 19, 
1884, as the duke of Albany, post- 
humous .son of Duke Leopold, 4t}f 
child of Queen Victoria, He suc- 
ceeded his uncle Alfred in 1900 as 
duke of Ra.xe-Coburg-Gotha, where 
he ruled until Nov., 1918. Ho had 
been a Prussian general, and after 
his abdication joined the Nazi 
movement and backed Hitler with 
fmrt of his great W(‘alth. 'fhe latter 
fre<iu(mtly used him for displaying 
the completeness with which his 
party embrae(‘d all social strata. 


and made him a general of the pari y 
army. He represented Germany 
a t the funeral of George V in 1936. 

Edward , T hom as (181 4-86 ) . 
Scottish naturalist. He was born 
Dec. 25, 1814, at Gosport, taken by 
his parents to Banff at an early age, 
and remained there for the rest of 
his life. A poor shoemaker, he for 
many years spent the whole of his 
nights out of doors. He discovered 
between twenty and thirty species 
now to science, adding to the Brit- 
ish fauna a vast number of species 
hitherto unknown in these islands. 
In 1866 he was elected an associate 
of the Linnean Society, and a civil 
list pension was awarded to him. 
He died April 27, 1886. Consult 
Life of a Scotch Naturalist, S. 
Smiles. 1870. 

Edwardes, Georok (1852- 
1915). British theatrical manager. 
He was born Oct. 8, 1852, of Irish 
parents, and started his career as 
business manager at the Gaiety 
Theatre, Dublin. In 1875 he be- 
came business manager for D’Oyly 
Carte at the Opera Comique, Lon- 
don, and went with him to the 
Savoy. He joined John Hollings- 
hoad as joint manager at The 
Gaiety, London, 1885, and in 1886 
became the manager of that 
theatres which he directed for nearly 
30 years, producing a long series of 
successful musical plays. He died 
Oct. 4, 1915. 

Edwardes, Sir Herbert Ben- 
jamin (1819-68). British soldier 
and Indian administrator. He 
was born at Frodesley, Shropshire, 
Nov. 12, 1819, and became a cadet 
in the East India Company in 1840. 
In 1845-46 ho was aide-de-camp to 
Sir Hugh Gough in the Punjab 
campaign. As first assistant to 
Sir Henry Lawrence, the resident 
at Lahore, ho administered Bannu, 
and his courage and resourceful- 
ness were conspicuously seen in his 
defeat of the diwan of Multan, 
1848. Edwardes rendered signal 
service during the Mutiny by se- 
curing the neutrality of Afghan- 
istan. Knighted in 1860, he died 
Dec. 23, 1868. 

Edward Medal. Medal in- 
stituted in 1907 by Edward VII 
to reward heroic acts by minors, 



Edward Medal, instituted as a reward 
tor heroic deeds in civil life (.reduced) 



Edward, 

the Black Prince 

Ero7>i an old eno>'(ivinij 


quarrymen, etc., who have en- 
dangered the’r lives in rescuing 
others so em, joyed. It consists of 
two classes, the Edward medal, and 
the Edv^ard medal in silver. Bars 
are awarded for further act.s. The 
medal bears a portrait of King 
Edward. The ribbon is dark blue 
with narrow yellow edge. 

Edwards, Alfred Georg r 
(1848-1937). British prelate, the 
first Anglican archbishop of Wale.s. 
Born at Llanymawddwy, Merion- 
ethshire, Nov. 2, 1848, he was edu- 
cated at Jesus College, Oxford, and, 
having been ordained, became in 
1875 headmaster of Llandovery 
College. In 1 885 he was made vicar 
and rural dean of Carmarthen, in 
1889 bishop of St. Asaph, and in 
1920 was elected first archbishop 
of the new province of Wales. He 
retired in 1934, dying July 22, 1937. 
He published Memories, 1927. 

Edwards, Amelia Ann Bland- 
FORD (1831-92). British novelist 
and Egyptologist. She was born 
in London, June 7, 1831, and 
for many years wrote stories for 
Household Words and All the 
Year Round, articles for the Satur- 
day Review and the Morning Post, 
and two successful novels, Bar- 
bara’s History, 1864, and Lord 
Brackenbury, 1880. She visited 
Egypt during 1873-74, and her 
travel book, A Thousand Miles up 
the Nile, 1877, ran into many 
editions. In 1882 she founded the 
Egypt Exploration Fund (later 
Society); and she endowed the first 
chair of Egyptology in the U.K., 
at University College, London. 
She died April 15. 1892. 

Edwards, John' Passmore 
(1823-1911). British journalist 
and philanthropist. Born st 
Blackwater, 

Cornwall, 

March 24, 

1823, son of 
a carpenter, 
he trained 
himself to b(‘ 
a journalist, 
coming to 
London in 
1846. He was 
propriet 0 r 
and director 
of the London 
evening journal, the Echo, 1876- 
96, and sat as Liberal M.l^. for 
Salisbury, 1880-85. Edwards is 
chiefly remembered for his bene- 
factions to hospitals, libraries, art 
galleries, and other public institu- 
tions, of whicjh he founded more 
than 70. The settlement in Tavi- 
stock Place, London, W.C.l, was 
later renamed the Mary Ward 
Settlement. He died April 22, 1911. 



J. Passmore Edwards, 
British philanthropist 

ElllvUit Fry 
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Jonathan Edwards, 
British divine 


Edwards , J on athan ( 1 703-58 ). 
British divine and theologian. 
He wag born Oct. 5, 1703, at Hast 

Windsor, 
Conn., an<l in 
1727 bocaiJK* 
tninisit^r at 
Xorthampton, 
MaHS. His (‘X- 
tr(‘ino and 
logical Calvi- 
II ism was ex- 
pot Hided with 
unusual ^Htwer, 
hut his insis- 
tenoe on church discipline brought 
dismissal from the pulpit. From 
17.50 he resided at Stockhridge as a 
missionary to the River Indians, 
and b{‘fore his death, March 22, 
1758, was apiKunted presidtmt of 
Princeton Colleg(‘. 'Fdwards’s most 
important Ixiok was A(-areful and 
Btrict Emiuiry into . . . Freedont 
of Will, 1754. His works were 
edit{‘<l by 8. K. Dwight, 10 vois., 
1830. ^Sae Calvinism. 

Edwin OR Fa i> wink (c. 585- 
633). King of Northumliria. The 
son of Klla, king of Dtura, he was 
driven from Didra after his father’s 


death by the king of Bernieia, and 
took refuge with Hatalwald, king 
of E. Anglia, who dtdeattKl and 
slow the Bernieian king in 617. 
Edwin then annexed Btu'nieia and 
became king of Northumbria. In 
625 he married Ethelberg, sister of 
the king of Kent. In 627 ho was 
baptised by Faulinus and his king- 
dom became Christian. Edwin's 
ovcrlordship extended ovit all 
Anglo-Saxon Britain except Kiuit, 
and his rule was notable for its jus- 
tice and peace. On Oct 12, 633, Ed- 
win was defeated ami slain at 
Heathfiehl, near Doncaster, in a 
battle against a coalition of 
heathens umler Penda of Mercia 
and Cadwallon of North Waites. 
Edinburgh is nmmi after him, 
and he was long venerateil as « 
saint, his day being Oct. 4. 

Edwin and Angelina. iSiimilo 
ballad, sometimes called The 
Hermit, by Oliver Goldsmith. It 
was privately printed ft>r the coun- 
tess of Northumberland in 1765 
and hrst published in The Vicar of 
Wakefield (1766), where it is intro- 
duce<i by way of contrast with 
the false taste and meretricious 
exuberance of language in the 
poetry of the time. It tells of 
the coming together of separated 
lovers, From this ballad the names 
have come to be applied to any 
loving young couple, 

Edwin Drood. The full title of 
Charles Dickens’s unfinished novel 
is The Mystery of Eilwin Droml 
aim Droo<l (i’ontrovcrsy. 


Edwy OR Eadwio (c. 040-056). 
King of the English. Known as the 
Fair, ho was the son (>f Edmunfl 
who was murdered in 046, and 
succeeded his unch^ Kdred who 
flhsi Nov. 23, 05,5. He ap|K*arH to 
have bt^tm a puarn'lnmne youth. 
ofTending his eounsedlor Dunstan. 
who w*aH exiled, and driving the 
northern nobles to rebellion. He 
di(*d 1, 050, w'UH buried at 
Winchester, and was succeeded 
by his brother Edgar. 

Eeckhont, (tKRBUAxn van dkx 
(1621-74). Dutch paintiT. Born at 
Amsterdam, Aug. HI, 1621, he was 
the favourite pupil an<l later the 
friend of Rembrandt. He painted 
genre pictures, iswiraits, and 
scriptural HU hJ<H:t«, hut his cabinet 
pictures are HU|)erior to thosf^ on a 
larger s<'ale. Amortg bis wnrks 
which were in German galleries 
may be menfiomsl Tin* Raising of 
Juirus’s Daughter, Tohif and the 
Angel, The Pn*HentaHon uf »h‘MUH 
in the Temple, desus Among the 
Doctors; and the jK»rtraitH of 
Dliv(>r Dapper, the gengra[iher, 
ami Rembrandt. He also exe- 
euted cfchingH. Eeckhont tlhsl at 
AmHimhnu B(*pt. 20, 1674. 

Eecloo. Town id IMgium, in 
the prnv. of E, Flanders, listamla 
on the LkVe, U| m. N.W. of 
Ghent, A riy. junction, it is ciun 
nocted also with neigh laniririg 
towns by tramways. It carri« tm 
a large t roile ingrain, and its manu- 
factures irichida laee, wooHen, and 
linen goisls. Pop. 14.672. 

Eel { ,4 mjuilluhti), Groupof fishes 
with elongatckl snake-like 
ami no visible scalen. They are 



Eel. The oommoa «el foaad ia both 
m &a(S treslt vmOer 


found in Isith sea and fresh waters 
in most parta of the tropical and 
tcmjRTat© regiorui of the wtirhb 
The common Eim»|>ettn t^al (A. 
anpuUia) is a familiar example. 
The life history of the tst4,]ong » 
complete mystery, was worked out 
by the Danish zoologist Johannes 
Schmidt. It is now known that 
the sdver and yellow eek are ncu 
two varieties, but diflferent atagtw 
in the life history. In autumn the 
mature silver migrate ^wn 
the rivers to the sea, and thf>iie in 
ponds will often go overland for 
considerable distances at night Ui 
reach the rivers, Eeb spawn in 


fhc SargiuHHo Sea during winter, in 
deep water. The eggs hatch out as 
little fish known ns Dept occphali or 
glass bshes, (tr elvers, so enUrely 
unIiK<’ their parents that they were 
formerly thought to be a distinct 
Hiasaes. They arc flat, rihlatn-like 
ereatures about 3 ins. long, curf. 
onsly deep in body, sealeless 
am! transpitrent, uith Muiall hcadfi. 
'riiesf* Hepfoeepftnli do uot 
to teisl in the sea. and tlaw gradu* 
ally sbrink both in haiirth and 
depth, and become nnmd in Isniy^ 
when they are known as giasM 
In this state they make* their way 
up tin* rivers in countless millinns. 
in ponds eels fdten live for several 
years before* dcscefuHng to the sea 
to spawn, d’hey di«* after detsmit- 
mg their eggs, ''ffic grown mule i« 
smalhT than the female. 

Eels are timi ns food by most 
Kurojsuin nations. Most of those 
eaten in Grtaik Britain cjuue fnan 
Holland and Deimiark. Before 
the First (heat War Hje (iertuana 
had established a large elver- 
catching de^Hd f>u the 8t»veru. 

With certain e^eept joiis it is 
illegal to fish for tads with rml and 
line iK'twaHm Mareh 14 utui June 
16. For the prot<H>ih»n of Hithium it 
is mndf! illegah with minor ux- 
e*‘ptifms, it* use an i*f4 basket, net, 
t»r trap kawiNm De«** 31 and June 
25 in waters friNpicnttKi by tmlrnon 
Of migrnbiry trrmt. The ministry 
of Agriciillure and FishericH may 
make ortiers regulating wl ami 
elver lisheriea. See also C’smger, 

EbI, Ei.^trrntti fl«c- 

trirm), I^rge erddike fish found 
in the rivers of Briv/.i! and (huaiia. 
Though rmmibhng «n eel in 
general ap|M*ariiiiee, it U w idely r©« 
move<l frtim it in infernal atnie* 
fure. It attiiim a length of 6 ft., 
am! is notable ffir the tK>werfuI 
ele<*trie shock that it can give. Th© 
elect rielty is ganemtiv! by four 
organs lying in pairs undar tha 
skin, but their preelne mmle of 
action Is not fully understcMw!, The 
animal uica this powa^r for killing 
or atunning the lish «m which it 
feeds, m well aa in ladf -defence. 
The force of the shock variaa 
grmtiy, but ia iometimeii igi strong 
that it would ovarp*»wtr a horae. 
Nr# ElwtHe Fish. 
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Eel-grass ( Vallisneria sjnralis). 
Perennial aquatic herb, member 
of the family Hydrocharitaceae. 

It is a native intigMii 

of warm and 
temperate re- 
gions, includ- 
ing S. Europe. 

The short stem 
is immersed in 
the mud of 
rivers and 
lakes, and from 
it arises a tuft of Eel-grass. Plants 
thin grass-like aquatic herb 

leaves a yard long, but only | in. 
wide. The female flower has a very 
long spiral stalk which enables it 
to lie upon the surface of the water. 
The male flowers (produced by 
separate plants) have very short 
stalks which break awa5^ from 
their attachment, so that they float 
to the surface, where they pollinate 
the females. This accomplished, 
the female, by the spiral contrac- 
tion of its stalk, is withdrawn to 
the bottom, where it develops into 
a cylindrical berry. 



Eel Pie Island. Islet in the 
Thames opposite York House, 
Twickenham. Also called Twicken- 
ham Eyot, it has long been noted 
as a favourite resort of anglers and 
boating parties. The inn on the 
islet occupies the place of Eel Pie 
House, pulled down in 1830. 

Eelpout {Lota lota). Popular 
name for the burbot. It is a fresh- 
water fish, common in European 
and American 'rivers, and in Great 
Britain found chiefly in the Cam 
and the Ouse. It is about a yard long 
and somewhat eel- like in shape. 

Efifendi. Turkish title of re- 
spect. It is applied in the East to 
government oflicials, men of learn- 
ing, and others. It is a corruption 
of the Greek authentia (mod. pron. 
afthendes), a lord. 

Effervescence (Lat. effervencere, 
to boil Tip). Name applied to the 
phenomenon of the rapid escape of 
gas from a liquid. It is usually 
the result of chemical action. A 
familiar example is seen in the mix- 
ing of a seidlitz powder with water. 
When soda water is withdrawn from 
a siphon the evolution of carbon 
dioxide is due to physical causes. 

Efficiency (Lat. effleientia, a. 
carrying out). Term meaning in 
general the quality of producing 
some desired result. Apart from 
its use in engineering it is in- 
creasingly used in industrialism and 
economics, considerable attention 
being paid by doctors and others 
to the efficiency of the worker. 

In engineering, efficiency is the 
ratio of the amount of energy 
given out from a conducting, con- 


verting, or transmitting device to 
the energy received by it.* The 
efficiency is invariably less than 
unity, as some of the energy is 
dissipated or used up unprofitably. 
The efficiency of a joint is the 
ratio of the strength of the joint 
to a similar section of unjointed 
material. In aeronautics, where 
the main spars are spliced, the 
efficiency of the splice is its 
strength relative to that of un- 
spliced material of similar section. 

The heat-absorbing efficiency of 
a boiler is represented by the per- 
centage of the heat units of the 
burnt fuel which is found in the 
water and steam. The efficiency in 
very good boilers may be as high 
as 80 p.c. The heat-converting 
efficiency of a steam engine is its 
capacity for converting units of 
heat energy into units of me- 
chanical work on the basis of one 
thermal unit being equivalent to 
778 foot-pounds of work. So much 
heat is wasted by conduction, con- 
densation, etc., that the efficiency, 
even in the best engines, does not 
exceed 15 p.c. to 18 p.c. The brake 
or effective h.p. of an engine is less 
than the indicated h.p., owing to 
loss in overcoming friction. Simi- 
larly, the converting efficiency of 
a dynamo or electric motor re- 
spectively is its capacity for trans- 
forming mechanical into electrical, 
or electrical into mechanical energy. 
The difference between energy 
units received and delivered de- 



E£Elgy. An example in wax: Queen 
Elizabeth I in Westminster Abbey 


cides the transmitting efficiency of 
lines of shafting, belt drives, etc. 

A good example of the cumula- 
tive effect of losses due to effi- 
ciencies being less than unity is 
afforded by the propelling appa- 
ratus of a ship. Assuming a 
boiler efficiency of 75 p.c., an 
engine heat-efficiency of 15 p.c., a 
transmitting efficiency of 90 p.c., 
and a propeller efficiency of 60 p.c. 
— all well above the average — out 
of 100 units of heat-energy de- 
veloped by the burning of boiler fuel 
only (100 X X X-ft'o- X A",,') 
6*075 p.c, are converted into use- 
ful work. ;8ce Boiler; Steam Engine. 

Effciency Medal (Territor- 
ial). Medal awarded to warrant 
officers, n.c.o.s, and men of the 
Territorial and auxiliary military 
forces of the Britisli Common- 
wealth. Instituted Aug. 23, 1950, it 
replaced the Territorial Efficiency 
Medal. The Efficiency Medal 
(Territorial) is granted for 12 years’ 
efficient service, provided 12 annual 
camps have been attended. Cadet 
service is credited for the award, 
while service in W. Africa and dur- 
ing war-time counts as double. 

Oval in shape, the medal is of 
silver, and carries on the obverse 
the royal effigy and on the reverse 
the inscription “For efficient ser- 
vice.” A subsidiary title on the 
mount denotes whether it is 
awarded for service in the Terri- 
torial army or in one of the other 
auxiliary services. Clasps are 
granted for each additional com- 
pleted six years of service. The 
ribbon is green with narrow yellow 
edges. For the special ribbon worn 
by the H.A.C., see Territorial 
Efficiency Decoration. The equiv- 
alent R.A.F. decoration is the Air 
Efficiency Award [q.v.). 

Eff gy (Lat. effigies^ image, like- 
ness). Monumental effigies on tomb- 
lids in Christian churches from the 
13th century onwards abound in 
England and W. Europe, Originally 
carvings in low relief, they de- 
veloped into figures in the round, 
usually recumbent. Ancestral effi- 
gies, kept in great houses in ancient 
Egypt and Rome, suggested to 
medieval Europe the funeral effigies 
placed upon royal and other biers. 

In primitive culture effigies are 
important adjuncts of sympathetic 
magic. There are palaeolithic 
cave-portraits of food-animals to 
promote their abundance, often 
speared symbolically to ensure 
success in hunting. The piercing 
or molting of waxen images to 
induce sickness or death, practised 
in early Egypt, Babylonia, Vedic 
India, Greeoe, and Rome, prevailed 
111 13th- 17th century Christendom. 
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Effingham, Earl of. 
title borne by the family of Howard 
from. 1731 to ISld, aiui again wnco 
1837. The family in (U'sccmhMl from 
Lord William Howard, a Hon of the 
2ml duke of Norfolk, He w‘r\a*d 
Henry VJll and his thr(‘e ehihlnm 
and was in lo5.3 made Baron 
Howard of Effingham, in Surri‘y. 
His son (diaries eommandcsl the 
English fleet against the Spanish 
Armada and was made* (‘arl of 
Nottingham in Idffii. Th<* earls of 
Nottingham held the barony of 
Howard of Eflingham until *th(‘ir 
extinction in 1(181, wlum it passeil 
to Eraiuds, whose sou h'ramds, 7th 
baron, was created earl of Effing- 
ham in 1731. In 1816 the earldom 
heeame extinct, and tin* barony 
devolved uiion a kinsman, Kenmdh 
A. Howard, ereated earl of Efling- 
ham in 1837. Mowtmiv, flth earl 
was born Nov, 29, 1995, ami suc- 
ceeded his lather 1946. An tddest 
son is still known as Lord Howar<l 
of Eflingham. 

Effiorescence (Lat. f;///onw're, 
to bloom). T<‘rm appliisl in ehemis- 
try to the changes which sonu' i-rys- 
tals undergo when <‘xp<vHed h* air. 
The surface of the* crystals hisumu's 
covered with a flm‘ powdtT, fanci- 
fully known as flowers. Th<* <*hange 
is due to th(; giving up of water 
owing to the higlna' vapour pres- 
sure of the crystal compared with 
that of tho surrounding atrno* 
sphen*. A familiar example is 
seen in washing soda, which, at 
first transparent, aft(‘r exposure 
becomes opaque on tho surface. 
The change is dtm to a redutdion 
in tho quantity of water of crystal- 
lisation normally presemt in the 
crystals. Tim word is also UH(‘d in 
botany for the process of flow(Ting. 
i^ee Ehemistry ; Crystallisation. 

Effusion (Lat. to pour 

out). Escape of a gas urwter pres- 
sure from the vessel in which it is 
onclosecl, through a small opening* 
This escape will follow precise laws 
exprossc'vi by Graham as follows ; 
“Tho velocity with which a gas 
effuses varies directly as the sqiiare 
root of the diflerencci of pressure on 
the two sides of tin* oia'iung (in the 
vessel and outside it) and inversely 
as the square root of the density 
of the gas.’' ' 

Eflk. Riverain Negro tribe of 
the Cross river, 8. Nigeria, num- 
bering some 40,0(K). Their Ian- 
guage has become eatabliahed as 
the literary language of the I bibio 
group of 8.E. Nigeria, who are tfl 
the Hudanic family but possess 
many Bantu elements, ol 

the Etik are flshermeu and tratlers. 

Eft. Properly the newt (r/.in). 
The word is ofteti Imwely applied 


to various lixanis* whi<‘h are rep. 
tiles and not amphihinuH as is 
ih<‘ n(‘wt. 

Egan, PlEKCK (1772 IH49|. 
British sporting author. H<‘ spent 
his life reporting rae(*s, prixedights, 

tioc k - f ig h t s , 
cricket matches, 
trials, ami e.ve. 
^ j cu t ion*.!. H 
1 aeluevcd great 
d poptilarity a*- 
I tile author of 
-a Her i es of 
*- Iv t <* h es dc. 
Pierce Egan, * serihing London 
British author amunmnenfs in 
4/frr .s/(u/filr/> HegeueV times 

and mititli'd fafe in Lomlon : or 
tiu‘ Day ami Night Scenes deny 
Hawthorn, Esq., ami his elegant 
friend, Corinthian Tom, nerono 
pHui(‘d by Boh L<»gie, tht‘ Oxonian, 
in their Hambies and Sjuees 
througli the MidriqailiH. 'fheHi' 
WHWi* isHued in moiflldy parts from 
1821 and illustrated by I, H, ami 
<L (Vinksiiauk. Of his numerotH 
other writings Pierco Egaids Book 
fd Sports and Mirror of Life, LH32, 
was the best . He dierl Aug. 3, 1849. 

Egba OH E<u*al\ N il. Oihtrict 
of Westt'rn Nigeria* If is situated 
K. of LagoH, aial is Humnmded by 
Ibmlan, Ikorodu, Badagri, and 
Meko, Its area is about 1,869 sq, m, 
Tho native population conHSHts 
of four local trifies kntiw‘n as tho 


leturmsi In England as king of the 
U'est Sapms in 802. He then sub- 
dued \\‘est Wales nr Coniwalk 
defeat<*d the king <d Mercia at 
Ellandune, annexed Kent, and in 
829 became loerhud of all the 
English king**. He was defeated by 
Seandinavian farat<*s in 836, hut 
in s3s ronted a formidable army of 
Norlbimn ami We^t WVlsh at 
Hingston Oowjc (ornuafl. The 
tirnt king of Eiikdand. he was suc- 
ceeded by bis SMU Kfiielwulf, 

H f ITosl Sean* 
dnmvinfi tnisHmuat) m Ori’cnbmd. 
Horn in Xorwav, and edncakHl 
at Oopenbagen nfUM r^u^, he wa« 
a Liitln'i in mmistrr at \huigm, 
ITtwi 17. Four \ejn s later he went 
with ins wife and fanuly toOuMUt* 
inmi, where he worketl anmng the 
EskinPci foi tdos n \f'ars and eon. 
verted main to <1ntHtiamt>. In 
1736 he r«imn»'ti lo t'openhagen, 
but <’ontinned to hU|awitilend the 
missions m tlreeniand until his 
death, Nov, 5, IToS, ff»* W'mfe ac- 
eounts of tils wosk, ami A Ucserip* 
liitn of t in ( niand jl729 11 1, Eng. 
frans, 17 lo. fl'lie »Story of 

Hans Eg«d*\ dans {flaf, Kng, 
ml. lH6f. 

Mgede$ l#*uad. That portion of 
K. CTfcsniland lying NAV. of Hen- 
mark Ntrait and X.E, of Kins 
Christian tX f#and, It ia tmnuNi 
«.ftor liana Kgrife. 

Elfer* Tile t human ami mom 


Egba-Alake, Kgba-Oke-Ona, Kgba- 
Agura, ami the Ownis, fllie H. is 
largely forest, espi'cmlly from Hha 
to Igaun, but is well watereil and 
productiviL Thu N,W, is billy ami 
not well waH'fed, Cotton is grow n, 
Tho principal means of comimmi- 
cation, in midition to the roads, 
arc tho Oguu river ami the fatgon- 
llorin railway. Tho capital k 
AlM*okuta» Pop, 69, *^96. 

In 1857 the British govt-rmnent 
established friendly relations with 
tho Kgbas, and in 1892 a treaty of 
proti*ction waa arranged. The 
country remained an IndeiHmdent 
native kingdom 


familiar name id the F/echo- 
•Sinvak river CIbre. If risi’s in 
Hermaiiy in the Er/gehirge and 
fluWH geneodiv E. tloMUgh (V.echo- 
Hlovakio mdti it f«!F» into the Elba 
near Iwiimeritx iLitomeriee). It 
drains the S, sifleiit the Erxgehirge. 
(*heb ami Karlovy Vary iKarw- 
had) ore on it ; Irngth MB m* 
E|«r, (Jerniiin name of the 
t V.etffi town (‘heh ty,c,), 

Eg«r {Her. Kilau). (hiyal Hna- 
gary, H stands on the Kger, a trib, 
of the in a lieanltftd and 

mountainous region* 70 m* K.E. 
of Budafiest, an«l b the eapltal of 


within Nigeria, 
with a British re- 
sident, until 1914, 
when it was 
plaecfl umler the 
direct govern- 
ment of the pro- 
tectorate of 
Nigeria. 

tgtmtiiiHWh 
King of \Vesi!a*x, 
The son of Kalin 
mund. a king of 
Kent, ha was 
driven into exile 
to the court of 
Charlemagne and 



Egtr, Httagtifii’* fb* e«tli«4fiil ol thii badl 

in tii« usiiao ttylt ia dm otalary 



I. Lapwmg. 2. Blackbird. 3. (ircen vvoodp(‘ckcr, 

4 « Song- thrush. 5. Golden plover. 6. Partridge, 7. Gold- 
tincii. 8. Lesser redpole. 9. Common wren. 10. Pi(‘d 
wagtail. II. Red-backed shrike. 12. Whitethroat. 

13. warbler. 14. Wninchat. 15. Swallow. 

16. Magnie 17, Nightingale. iS. Spotted flycatcher. 

19. Red grouse. 20. Robin. 21. Tree pipit. 22. Rook. 

48. Linnet. 49. Cuckoo, 


23. Kestrel. 24. Carrion crow. 25. Jackdaw. 2G. Sparrow- 
hawk. 27. Chiff-chaff, 28. Great tit. 29, JinUhnoh, 
30. Pheasant. 3 1 - Hedge-sparrow. 32. Blue tit. 33. Black- 
cap. 34. Barn owl. 35. Jay. 3G. Common bunting. 37. Reed 
warbler. 38. Golden eagle. 39. Challinch. 40. Yellow- 
hanmier. 41. Missel thrush. 42. Raven, 43. Skylark. 
44 - btoncchiit. 45. Nightjar. 46. Kingfisher. 47 Starling, 
50. Peregrine falcon ^ 
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EGGS OF FIFTY BIRDS THAT FREQUENT THE BRITISH ISLES 







I. (ira<ling ogKS ut tlu‘ Laying 'l>st ai Mtifnn!, 

Godaiming, Surrey ; farmers from ad piirHof the rwiH 
try enter their bent laying <tr breeding hens, and at the 
end of a two-year penod eertitieates and prices are 


awarded. 4 1e»t»i*g witSi rh-ttur Ughi at i hidieH' 
hutn egg grading »{4tiMi» * l-'.gg grading i»t 4 *hine at 
work >» a West t»i«i»try gfadiiijt trjure, ihe inarhifw 
deals with 300 doireti i»r'r hMor. 4 Pat king eggs 


EGG I ASPECTS OF A HIGHLY OPGAHI2ED BRITISH IH0USTRY 
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the county of Hevcs. Its chief 
industry is the making of rod 
wine, the grapes for which are 
grown on the hills around. The 
cathedral, in the Italian style, 
was erected in the 19th century ,* 
liic church of the Brothers of 
Mercy and t he nnnar(d of an old 
nios(iu<‘ arcs also noteworthy. 

( )Mi(“r huihlings includ(‘ tiu^ palace 
of tins archbishop, tlu^ town hall, 
and tlu‘ observatory. 'The town 
gr<‘\v up aroinnl the bishopric 
founded about 1010. It was 
tak(*u by t ins Turks in Ihth), and 
they kept it until l(i87. In t.he 
Second (b’(Mit War the approacshes 
to Mg(‘r, tins gateway to S. Slo- 
vakia, were heavily fortified by the 
tiernmns in th<‘ sinnnn'r of 1944; 
the Russians eaptunal the town 
Nov. m. Pop. 

Egerdir. Lak(M»f Asiatic 'lhirk(‘y. 
hying btdwetai the Siiltan Dagh 
and th(‘ 'PauruH Mts., it is 27 in. 
long and from 9 ni. to 30 m. vvi<h‘. 
On it .stands the town Kgerdir. 

Egeria, In islassienl i(‘gend, a 
nyinjih h(*lovts<i of Niuna P<jm- 
pilius, king of Rome, who H(‘t gn*at 
store by her ndviei‘und propinasit's. 
On Iln‘ d(‘!ith of Numa lier griisf 
was HO great that Kh(‘ dissolvtsl in 
ttMi’H, and WHS turned into a 
fountain by Diana, 'rhe* nann* is 
giv(‘n in niodt*rn times to a lady 
who stimulates and inspinss a 
man's int<‘lleetmd aetivity. 

Egerton, Sm AuMinn (’hauuks 
OnvN (b. iHHd), Britisli ehemist. 

was edueaterl at Kton and 
University (Nhlege, Lomhm, bco 
<‘ume a hadiinw ami teehnieal 
eonsultunl at the K.M.A., Wool- 
wich, and was r<‘ader in thermo- 
<lynamieH at Oxford from 1921 t<i 
liuhl, when he was apjahuti'd pro- 
fesHJ>r of ehmnieni technology at 
tin* Imperial Uoll(‘ge of Science, 
During the Second Oreat War he 
was on the seientific advisory 
etmimittee to the war cabinet. 
Ma<l(* F.H.H. in 1926, he became 
M*er<*tHry <‘f the society in 1938. 
He was knighted in 1943. 

Egerion, Nik (btARt.tss Oomvn 
(I84H-I92I), British soldier. He 
svas lajrn Nov, 10, 1848. Entering 
the army in 1867, he kxik part in 
Robertses march to Kandahar, 
1 880, led th© Indian cont ingent at 
Stmkin, 1896, and commanded the 
Smnaliland operations, laung pro- 
moted full general in HK)6 and 
detd-maishal in 1917. He was 
a memher of the (‘ouneil of India. 
HK)707. He died Feb. 20, 1921. 

Egerton Friz©. Award given 
annually by tins Admiralty to the 
naval ollha^ who, when <pialifying 
tor gunniTV lieutenant. pasHCH beat 
in tiw examination in praelleal 


gunnery. The prize was founded in 
1901 in memory of Commander F. 
G. Egerton, R.N., killed in Lady- 
smith, Nov. 2, 1899. 

Egg. Reproductive cell formed 
in the body of the female animal, 
which, when fertilised by union 
with the spermatozoon of the male, 
produces a new individual. Except, 
in the lowest form.s of life, when 
})r()pagati{^n takes place by jfissiou 
or l)udding, every animal begins 
its life history as an egg. In the 
viviparous animals, a.s in nearly all 
mammals, the development of the 
egg t akes place in the body of the 
mother ,* in the oviparous it is 
extruded and development pro- 
<a‘eds apart from union with the 
mother. {See Embryology.) 

Only such eggs as are ‘‘laid” by 
the female and hatched externally 
to her body arc here considered, 
d'his phenomenon occurs in all the 
phyla or Kuh-kingdoms of the 
animal world except cert ain of -the 
lowcisl and most jirirnitive. In the 
molluKca. whieli include tJie snails 
ami the shell-tish, eggs vary con- 
sidiu’ably in form and size. In the 
largest of the Britisli snails {Helix 
poniatia) the egg is enclosed in a 
chalky shell, ami is as large as 
a moderat (‘-sized p(‘a ; while one of 
the snails of Barbados [Slwpho- 
eheihiM alilomiuH) lays a white egg 
as larg{‘ as t hat of a })igi‘(m. 

{4(nm‘ ins<‘(dH, like moths and 
butterlli<*H, lay an enormous num- 
ber of eggs; but. the most prolitic. 
(*n‘atur(‘s of all are the tish(‘s. Tlu' 
ling produces more than r)()(),tK)() 
eggs to each pound of her weight. 

Nearly ail r<‘ptileH lay (‘ggs. 
Those of the (rroeodiles and tor- 
toises have hard, limy shells, but 
most are em^loscd in membranous 
eapsuies. Those of the amphi bians 
like the frogs and newts, are 
deposited In gelatinous masses. 
Speaking generally, eggs laid in 
the water or in wot places are 
without hard external coverings. 

All birds deposit eggs, varying 
immensely in size and («olour. In 
size th(\y range from that of the 
ostridu which equals about twelve 
hens’ (»ggH, to the liny productions 
of the hmnming-hirds. The colour- 
ing of birds’ eggs is someiimes of 
a protetitive nature, and adapted 
to th(' surroundings. The eggs of 
razor-bills and guillemots, which 
lay on exposed edges of rocks, are 
of tapering shape, so that when 
disttirhed by wind or by a passing 
bird they simply turn round. 
Among tha mammals, eggs are 
laid only by ornithorhynohus and 
(jchidna. {Sm Biology ; Birds, 
Frotwtion of ; (Jell.) 

©t Pawl 0. 'EipinftKM 


Ego iNDtrsTRV. This deals par- 
ticularly with hens’ eggs produced 
for con.sumptiou, either in the 
original form or procesfsed. In 
processed form, eggs are used 
extensively in food manufacture. 
In tlieir original form, eggs are 
class! lied as fresh or store. Fresh 
eggs pass straight to consumer 
from poultiy farms via the retailer. 
Store eggs pass from poultry farm 
via wholesaler to refrigerated 
st(we, and thence to retailer ; thc;v' 
are imported from the British 
Dominions, and, in normal times, 
from Europe and China, and held 
in Cold storage before distribution 
to retailers. 

The increase in the production 
an,d consumption of eggs is due 
principally to refrigeration. With 
the building of cold stores there 
came a new incentive to the 
farmer to produce supplies in ex- 
cess of immediate demand. Poultry 
farms became a paying proposition 
because of the possibility of con- 
serving egg supplies from the sur- 
plus productive season (i.e., Marcli 
to June). Processed eggs are those 
taken out of shell and processed 
in quantity. Eggs can be dried 
by evaporating the water content 
until Hakes or powder be formed. 
Eggs can also bo frozen in quantity 
out of sholls. Dried egg and 
frozen egg are used in biscuit 
factories and in cake-making. 

The Development of the Egg 

All egg is of compie.x struc- 
ture, a knowledge of which is 
necessary to ensure the proper 
handling and conserving of huge 
quantities. The egg- producing 
organ of the hen is called the 
oviduct. The yolk develops first 
in the ovary ; it is enclosed in a 
sac, develops by the addition of 
concentric layers of yellow yolk, 
and, according to an American 
authority, requires fourteen days 
for full development. When the 
yolk is fully developed, the oviduct 
tmvelops the yolk sac. The latter 
splits or opens, and the yolk 
begins its escape through the 
oviduct. The male sperms are at 
the opening of the oviduct, and 
enter the yolk at the germinal 
disk, a light -(‘.oloured spot on the 
surface of the yolk. The white or 
albumen of the egg is laid on the 
yolk during its passage down the 
oviduct. Ligaments which sus- 
jiend the yolk are twisted by tbo 
revolving motion of the yolk 
tiuring its passage. Next are added 
the shell membranes, the shell 
pigment, and the outer gelatinous 
coating, and the egg is ready for 
expulsion. It takers about three 
hours for the formation of the first 
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layers of albumen, three hours for 
fche formation of the shell mem- 
branes, and 12-20 hours for the 
formation of the shell, the function 
of the uterus and vagina, and the 
laying. Formation of the yolk is 
continuous in the sae, anti there 
are ahvays hundreds of minute 
yolks developing independently, 
ready for fertilisation. 

The yolk varies in (joloar accord- 
ing to the food or of hen. 

When an egg is opened, the yolk 
should assume a rounded form 
and not break easily. It is lighter 
in weight than the white of tlio 
egg, and has a liigh fat content. 
Usually the yolk contains the 
following percentages : 48 wafer, 
fat, and 10-20 protein. The 
albumen, which is a viscous fiuitl, 
should bo colourless. The shell 
membranes consist of a network 
of organic fibres, and are almost 
transparent. The shell is a cale.a- 
roous d(‘.poHit about /q-Ui. thick, 
ft is porous, permittang the easy 
absorption and evaporation of 
water and odours. The air 
cell is the space between the 
contents of the egg and the shell, 
caused by evaporation. The egg 
(mntracts after it has loft tlm 
body of the hen, and the space 
caused by c<;ntractioja between 
the two shell membranes tills 
with air. 

Causes of Defective Eggs 

Eggs are often defective, the 
physical condition and breed of 
the hen affecting quality. The size 
of yolk, percentage of moisture, 
firmness and percentage of alb- 
timen, and strength of shell 
can often be controlk^tl if 
the hen receives careful treatment. 
Summer eggs have weaker albumen 
than thf)fle produced earlier ; eggs 
with weak albumen do not stand 
cold storage. Dark yolks are due 
to excessive consumption of green 
foods by the hen. Grass eggs have 
dark yolks and greenish whites. 

Two-yolk eggs are caused by 
ovarian conditions; abnormal 
yolks by the passage of the yolk 
sac into the nvi<luct before full 
development; bloo<I clots by the 
rupture of blood vessels in the 
ovary of the hen ; meat s|K)t« 
are floating particles in the albu- 
men, either portions of loosened 
glands torn from the walls of 
the oviduct, or abnormal growths 
of tissue. 

Shells differ in formation and 
construction through lack of lime 
or enforced production in which 
the shell does not get the requisite 
time for formation. There are 
soft shell and thin shell eggs, and 
Bbelis with excessive porosity. 


Shells with slight ridges do not Egga. Town of central Mmm 
keep well, and should be put aside. (Xorfhern province}. If stands 
Light float eggs contain an m the right bank of the Sket 
enlarged air cell and a darkened a few Haro, the ter' 

yolk; they deteriorate rapidly. A minus of the Hnro Kmtn rlv. It 
hea\y float egg is a more advanced is the commerend outlet of * the 
stage of the comiitioiiH of the light tbindo onunfrv. p,io nhom 
float. Blood rings around tho gcr- BtnfWb 

minnl disk prove that the egg is Eg|&r Moth ifsnnH Uvfk'. 
unlit lor human consumption. An Xame gi\en to certain 

ofwique RolidifhHl apimnranee shows uiotliM ,,f modenife to liirw* 
that the egg has lusm suhjhH-ftHl to ^ 

high tciniK^ratures; loose frothy ap- 
p<!arance, tog>th<-r with a cracked 
shell, signifies fris'zing with Hub« 

He<|U6ut thawing. Moisture or 
sweating <»f eggs eaused by ehanges 
of temperature destroys the struc. 
ture the albumen. HxeesMive 
evajsiratirm is caused by <lry air 
passing rapiilly over eggs. 

Buying and eoilc<‘ling <»ggH 
from jMJultry farms, arranging 

for transjiort and storage, with- nhosiM'aliUpfllars Hpiu rather 
drawing from store, and HcIling like cm-oons. Four ^prsicM are 
to retailers, arc in the hands of British, 

briikerK an.l merolmntn werking Eggishowi. „( tho 

iiid(‘pim< lent ly or oii behalf of fbumesi* fBs*rlaud, Sttit/rerhuid* in 
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provision groups and tirms. KaHy 
in April the firat eggs are sliipj^ed 
to cold atores where they remain 
for several montha. All eggs are 
usually withdrawn by the end of 
Jan. HelcK5ttsi eggs lateked in 
cTatoe with cardlsmrd divisions — 
tillera and flats— sir with “excel- 
aior “ packing. Crates are usmdly 


the eantiui <»f Valais, ft, is the 
loft lost of the rh!g»' fsqstmting 

the Alet**eh tdaeier from the UhAnit 
Vidloy, Alt. !hfl2ofi. OnitsH.E. 
shqs* in thv d ling frail * Eggishom 

Holeb at an «B, of 7»Hh^ ft, 

Herh of the family Holan* 
iM*e«e. The leaves ar%’ oval, hiia'd, 


ft, Jong hy *. ft, wide and <J in. and woolly lauienlh ; the fiowem 
high, crate containing 130 art* similar to thwa* i>f the tomato, 
dozen. Tlw crates, when stowetl in white, yellow, or iHiriile. The fnilt. 


the Cold chain hers 
fthoukl lie stttcketl 
flat, with separat- 
ing dunnage be- 
tween the carafes 
and floor and walls. 
The air cireulation 
should be gentle, 
and a tem|w*rature 
of 32 ®F,and 80 p.e. 
humidity are also 
neecaaary. With- 
drawal from store 
Ilyina in Oetolier, 
when the supply oh 
fresh eggs dimiii- 
iahea and prices in- 
crease. a.M.xaiar 



tbowlotlMna, flow, iwd fltniM 


a ls*rry as large m 
«i egg, li 

white or twirpie. 
1‘1 m^ fruit k edible, 
the herb is 
, . ;r«>w« for 
ftwa, it 
ei 

b r i n i a I , dews* 
apple, rimi appl 

am! I 

Htinrey, fengland. 
It struts on the 
Thames, tt m* 
by railway W.H,W. 
or Naar 

by 



Egg, Ai/ouBTOstEoroLO fiaifl. Holloway C’oflege, at 
tJ 3 ). Biitiaharthit. Born in Lon- Qmm, which provide 
don May 2 , 1816 , he studied under edneatlon for IW w, 

Hcniy S^andattheE.A. mdimil, Holloway Hanatorium, a 
exhibltod for the flrst time In ISS8, asylum for iti® mentally tiadclani, 

opened I Stm. Pop.|i&l)24,m 
m 1800. A subject paintw, hit best Tne meadows of minnyntida (m*) 
works indud© Queen Elizabeth lie within the urban dwt* 

She is ^ Longer IMiK o» Ekim. Town of Aaiaito 

Turkey, in the vliaytt of Erainoau. 

w ® Na^by, 1850. right bank of I to Kjm S» or 

He dhjd at M«roh 20, Wettem Ewphmtea, I4fl m. BM. 

1863, S$e Diokens Ulus. of Trabioct Founded In tto iltli 
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Egmont. The snow-capped cone ol an extinct vol- 
cano of North island. New Zealand 
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Zealand. It rises 
from the Taranaki 
plain to a height 
of 8,260 ft. It is 
perpetually cover- 
.ed with snow, and 
is a well-known 
land-mark for 
sailors. 

Egmont, Lam- 
oral, Count of 
(1522-68). Flem- 
ish soldier and 
politician. Young- 
er son of J ohn IV, 
Count of Egmont, 
he was born at 


• Hainault, Nov. 18, 

century by Armenian settlers 1522. He served in the Algerian 
from Van, it was the scene of expedition of Charles V, and mar- 
massacres of Armenians, 1895—96. ried a sister of the elector palatine. 
The houses are built as terraces He acted as emissary between Philip 
and the streets are ladders cut of Spain and Mary of England, 
into the rock. Fruit, wine, and attending their wedding ceremony, 
cotton are produced. Pop. 23,000. His charge against the French at 
Eglantine. Name applied by St. Quentin, 1557, and a brilliant 
the earlier poets, notably Chaucer, victory at Gravelines, 1558, made 
Spenser, and Shakespeare, to the liero of Flanders, and he 

sweet briar {Hosa rubiginosa). In was appointed governor of that 
Milton it probably refers to the province by Philip. Egmont pro- 
honeysuckle (Lonicera pericly- tested against the Spanish admin- 
menum), stiU called eglantine in istration, but refused to join the 
parts of Yorkshire. See Sweet conspiracy of Flemish nobles in 
Briar. 1566 ; nevertheless, he incurred the 

Eglinton. Village of Ayrshire, 

Scotland, in the parish of Kil- Netherlands, was imprisoned at 
winning. It is chiefly notable for condemned by the notori- 

its castle, a seat of the earl of Council of Blood, and be- 
Eglinton and Winton. This is a beaded, together with Count Horn, 
building dating from 1798 but m Brussels, June 5, 1568. 
modelled on the baronial castles The execution of these leaders is 
with towers and a keep. The vil- ^suaUy taken to mark the begin- 
lage is on a coalfield, and near are of the Nether- 

large ironworks and coal mines. lands. In 1865 a monument to 

t Egmont was erected on the site 
N T ^ I ^ Q°; ^ death. His Closing years are 

the subject of Goethe’s ^at and 
10 m. KN.It. of Londonderry, it popular tragedy (1788). To this 

1^3 on the mam Belfast road and P BoethiTen wrote incidental 
has a railway station. During the ^ 

continues to be played at 
^ome was budt from whioh air orchestral concerts. 

rSn™ rA*iS', jafs- , ' ^r 

vil^ge, 850. jg governed by the 

Eglinton Tojumament. Re- instinct of self-preservation. By 
° l^oumament Freud it is used for that portion 

by the 13th earl ^ Eghntoi^ Ayr- of the mind which receives know- 
shiro, held at Eglinton Castle, ledge of the external world through 
Aug. 28,^ 1S39. The week a pageant the senses, is capable of reasoning, 
was entirely spoiled by ram. Ar- can be directly modified by el- 
rayed m complete suits of armour perience, and initiates direct toI- 
and rcprcsentmg characters in untary responses to stimuh*. The 
chivalry, some 15 Imights tilted in ogo is distinguished from the id and 
ancient fashion, breaking their the super-ego and in a satisfactor- 
spears m the jousts and finally iiy a(flusted person controls the 
paying their devoirs to the queen activities of both by means of 
of beauty. Lady Seymour, after* reason. 

wards duchess of Somerset. Egoism (Lat. ego, I). In phil- 

Egmont. Cone of an extinct osophy, the theory that only ^ I 
volcano, North Island, New exists, and that everything else is 


egri palanka 


only an idea of this “ I.” This is 
now more commonly called sol- 
ipsism {$olu8, alone ; ipae, self). 
Egoism is more generally under- 
stood as the theory of self-interest, 
which leads a person to act with a 
view to securing pleasure and ad- 
vantage for himself without any 
consideration for others. Egotism, 
as distinct from egoism, is thinking 
or telling too much about oneself. 

Egoist, The. Novel by George 
Meredith {q.v.), published in 1879. 
K not great as a story it is yet one 
of Meredith’s greatest prose works. 
In the central character. Sir Wil- 
loughby Patterne, is presented a 
remorseless delineation of egoism 
fostered by circumstance. 

Egremont. Market town of 
Cumberland, England. It stands 
on the Ehen, 8 m. S.W. of Enner- 
dale, 5 m. S.E. of Whitehaven, and 
close to the Irish Sea. An ancient 
town, Egremont was a pari. bor. in 
the reign of Edward I, and has 
ruins of a 12th century castle. Iron 
ore is mined and limestone qiiar- 
ried. Market day, Sat. Pop. 6,000. 
Another Egremont, in Cheshireris 
a N.W. suburb of Birkenhead. 

Egremont, Earl of. British 
title borne by the family of Wynd- 
ham from 1750 to 1845. It was 

first a subsidi- 
ary title of the 
7th duke of 
Somerset, Al- 
gernon Sey- 
m o u r, for 
whom it was 
created in 
1749. From 
him it passed, 
in 1750, by 
special ar- 
AHtr T. Phillips, n.A. rangcmcnt, to 

his nephew, Sir 
Charles Wyndham (1710-63), who 
was secretary of state, 1761-03. 
The 3rd earl, George O’Brien 
Wyndham (1751-1837), made Pot- 
worth, his Sussex residence, noted 
for hospitality. When he died he 
left his estates to his natural son, 
George Wyndham, who was made 
!l^ron Leconfield in 1859. The 
title earl of Egremont passed to a 
nephew, and became extinct on 
his death in 1846. 

E^et. Name applied to several 
species of small white herons, of 
which the little egret is one of the 
best known. It occurs rarely in 
Groat Britain; but is common in 
S. Europe and many parte of Asia 
and Africa. Sec Aigrette. 

Egri Palanka. Town of Yugo- 
slavia. It is on the high road from 
Uskub (Skoplje) to the Bulgarian 
frontier, and on the Poinja. It is 
both a trade and strategic centre. 
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EGYPT: IN ANCIENT AND MODERN TIMES 

M. S. BROWER, Lecturer in Ancient History, TTniversity College, London, and IRENE CLBPHANE 

This^ article is divided into two main sections. The first describes the wonderful civilization which srew 
up %n Egypt m the earliest days of recorded history, as revealed through archaeology. The second 
gives a concise amount of modern Egypt, especially since the granting of independence in 1920. See 
also Pyranuds ; Dendera ; Karnak, etc., and articles on the various rulers of Egypt ; Alexandria * Cairo • 

Nile ; Suez Canal, etc. 


With its unique climate com- 
bining tropical sunshine and cool 
winds, and its extreme fertility, 
due to the annual flooding of the 
valley by the mud-laden Nile, 
Egypt has played a leading role in 
the history of Man. The necessity 
of controlling irrigation throughout 
the length of the land led to its 
early political unification ; material 
prosperity followed, and the ad- 
vantage of having excellent 
building stone everywhere within 
easy reach of water transport, 
together with the necessary cessa- 
tion of agricultural work for a 
third of the year, provided the 
most favourable conditions for the 
development of architecture ; art 
and industry flourished under royal 
patronage, and Egyptian ideas, 
with the products of Egyptian 
craftsmanship, were exported to 
Phoenicia and the Aegean, and 
had their influence upon the 
civilizations of Greece and Rome, 
and thence upon that of today. 
Moreover, the extreme dryness of' 
the country has led to the wonder- 
ful preservation of even the frailest 
materials, and modern research, 
aided by a scientific technique of 
archaeology, has been able to 
reconstruct, in more completeness 
and detail than in any other coun- 
try, the continuous story of human 
development from the earliest 
times. 

Monuments oZ Antiquity 
The antiquity of Egyptian 
civilization has never been in 
doubt, since standing remains of 
Egyptian monuments, pyramids, 
and temples, have been visited and 
described by travellers throughout 
the ages. It was not until the turn 
of the 19th century, however, that 
the scientific recording of Egyptian 
antiquities was begun, and the 
deciphering of the hieroglyphic 
writing by Thomas Young, J.-E. 
Ghampollion, and Samuel Birch, 
helped by the discovery of bi- 
linguals such as the Rosetta Stone, 
led to rapid advances in Egyjrt- 
ology. The Boulak museum in 
(Jairo, under the direction of 
Mariette Pasha and Sir Gaston 
Maspero [qq.v.), housed the treas- 
ures which year by year were 
unearthed by excavation ; in 1881 
the sensational discovery of the 
mummies of most of the New 
Kingdom pharaohs, bundled to- 


gether in one pit for safety during 
the 12th century B.c. when their 
tombs were rifled, led to the 
further exploration of the royal 
tombs of the Theban necropolis, 
a footnote to which was provided 
by the belated discovery in 1922 
of the only intact royal burial, 
that of Tutankhamen {q.v.) ; his 
tomb, though small, was packed 
with treasures the safe removal of 
which was superintended by the 
discoverer Howard Carter {q.v.). 

Meanwhile the science of arch- 
aeology had made great strides. 
The dismantling and recording of 
buried sites with a careful regard 
for stratification, a method evolved 
by^Sir Flinders Petrie {q-v.) in the 
last decades of the 19th century, 
set a new standard in the preserva- 
tion of historical data as well as 
ohjets dfart ; the noting of humble 
and hitherto ignored objects, such 
as broken pottery and stone 
fragments, made it possible to 
date a cemetery or building in the 
absence of inscriptions, and the 
sequence of prehistoric cultures in 
Egypt was gradually reconstructed. 
At Tell el-Amarna a brilliant 
phase of Egyptian civilization was 
discovered, though all traces of it 
had been expunged from the 
official records. Excavations in 
all parts of Egypt (except in the 
delta, where digging in the water- 
logged soil is generally impossible) 
have made possible the tracing of 
the development of material cul- 
ture from Neolithic to Roman 
times, and ample evidence of the 
imperial expansion of Egypt has 



Egjrpt. Pre-dynastio warrior, from 
a slate palette 
BritUh Munfurf) 


been found in the Sudan, in Sinai, 
and even in Palestine and distant 
Syria. Most of the extant monu- 
ments of Egypt have been re- 
corded, some of them by beautiful 
and detailed reproductions in 
colour. 

In the philological field, scholars 
have produced dictionaries and 
grammars of the Egyptian Ian- 
guage in its several phases, and 
have published some thousands of 
texts ; besides monumental in- 
scriptions, these include papyri in 
hieratic and demotic (see p. 296.3) 
comprising historical, literary, and 
religious texts, scientific and 
mathematical treatises, legal docu- 
ments, letters, accounts, and 
inventories, which give a wealth 
of detail on the social and economic 
life of the people as well as an 
outline of their political history. 
(See also Egyptology.) 

Remains of Palaeolithic Man 

As the sea level gradually fell 
during the last Ice Age, primitive 
man began to descend from the 
high land which borders the Nile 
valley. The flint implements of 
Palaeolithic Man are found suc- 
cessively lower on the cliffs, while 
Neolithic settlements were estab- 
lished on what is now the “ low' 
desert ” between the present 
limits of cultivation and the 
desert plateau. On the borders of 
Lake Fayum they fished, hunted, 
grew wheat, and domesticate<l 
animals. Their tools were of flint, 
their garments of skin and coarse* 
linen ; they made primitive clay 
pots but wore skilled in basketry. 
Later phases of Jilgyptian pre- 
history saw an advance in the 
techniques of civilization ; finely 
burnished pots with a combed 
decoration, ivory hair-combs and 
figurines, and carved stone 
palettes for grinding eyepaint are 
found in the graves of Upper 
Rgypt, and the working of metal 
was begun. 

The fimt metal tools were of 
hammered native copper, but in 
the succeeding phaHCs of civiliza- 
tion, known to some archaeo- 
logists as Negada I and H, the 
arts of smelting and castiiig were 
discovered, and metal knives 
began to supplant the beautifully 
worked flint blades, l^ottery was 
skilfully hand-made and orna- 
mented first by white paint 
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designs on a burnished red ground, 
later by scenes of boats in a river- 
ine landscape, in red paint on buff 
ware. Stone»working received an 
impetus from the introrhietion of 
the copper drill, and slate paletf<‘s 
were sometimes ornamented with 
scenes of animals and men in line 
relief. Beads and amulelB were 
fashioned in stone, shell, ami 
faience, and w'ood and ivory were 
carved. 

Hjstokk’al Beoinnings. 'fhe 
invemtion of writing, one of the 
most important Bt<ipH takem by 
Man, x)ccurred about the same 
time as those striking advances in 
material civilization. From tenta- 
tive beginnings which are lost, the 
Mgyptians soon developed their 
hieroglyphic ayste^m, and the he- 
ginnitig of written history scHuns to 
coincide with the period of tho uni- 
fication of tho country under one 
ruler, tho half-legendary Menea, to 
whom later ages ascnl>ed tho 
founding of Memphis and tho 
beginning of the 1st dynasty, in 
tho Vth dynasty the Egyptians set 
up an engraved annal known today 
as the Balermo Stone, stating the 
main event of each ytnir and giving 
the height (»f the Nih*, from tin* 
beginning of the Ist dynasty. Con- 
tinuous records were k(^pt*; then* 
are fragments of them in the 
XIXth dynasty papyrus, partly 
preserved in Turin, giving a list of 
the kings of Egypt with the l<*ngth 
of their reigns in years, months, 
and days, and lists of kings fnun 
tho walls c»f a XIXth-<iynasty 
temple at Abydos and a tomb at 
8akkara, There are also tran* 
Horipts of a Grinik version of 
Egyptian history compiled by the 
Ptolemaic priest Manetho 
which, though marred by cor- 
ruptions, gives a consecutive 
record an'anged in dynasties. 

Dating Event# of Ancient Egypt 

I he chronology can be recon- 
structed at least as far back as the 
XHth dynasty, thanks to ancient 
Egyptian observations of tho rising 
of the DogSUr, which once in 1,4(10 
years coincided with sunrisa on 
New Year's Day ; for the earlier 
periods, it is necessary to dej>end 
on conjectures as to the date of the 
introduction of the solar calendar, 
and consequently all dates must be 
regarded ^ approximate only. 
The Archaic period of the first 
two dynasties may have begun 
about 3200 B.c. The cenotaphs of 
some of those kings have been 
found at Abytlos, though they may 
have ken buried at Hakkara, the 
Memphite burial ground, where 
magnificent brick mastaba ” 
tombs with rich funerary equip- 


ment have l)een fntmd. t«SV^ 
Mastaba; Menes ; Sakkara.) 

The OtP KxNonoM (c. 2780 
2240 B.C.). Tn the TJJrd dvnasfv, 
great, technical progress was made. 
Mfissi\e stone pyramids replaced 
the royal mastabas, and mastery <if 
the mason's craft made possilde 
the beautiful white limestone 
funerary f(‘mph* of King ^^oser 
and the Step Pyramid to whieh it 
was attacheti, both possibly the 
work of the wise arrhiteet Im- 
hoi<q) wh(»s<i fame lusted till 
dassical X<m<'r's mining 

expedition to Sinai, ami the voy- 
ages of King Sneferu's ships to the 
ijcbanon, I{*d to a regular ctun- 
merec in eopper and timlsT with 
these n^gions and Kgyptifin rulei’s 
were virtually in control of Hyblos, 
tho timls'r port m>rih of Beirut. 
Sneferu, the tirsfc pharaoh of the 
I Vth dynasty, w'as followed by 
the great trio, Khufu Oj.r.h Khafra 
(f/*v.), and Menkaura, whosi^ 
mighty pyramids at <4izc‘h, with 
tho sphinx and temples that com- 
plete them, lK‘ar witness 1 1 » t he vast 
wealth and reH<aire<*« of their 
buildem. 

During the Vth and Vith <iynas- 
ties, th<‘ royal {S»wer ileciimslj The 
Vth dynasty weit‘ upstarts frmn 
Helhipolis ; devoUsl to the wor 
ship of the Hun-god Ha. and de- 
jH'ndont oti a mw nolality for 
supjmrt, they cUsKijuil<*d thtar 
ineans anti lost etmtrtd of prtH'in- 
eial atlministratam. The long reign 
of th(? eentenariaii Pepi 11, w'ho 
eamc to tin* throim at the age t>f 
six, was disastrouH ; goverm^rs of 
the southern tlistricts set up in> 
tie|H*ndent dyntisth's, ami some 
t‘V<!n asHumetl royal titkts. The 
Ho-calhal First Intermediate tseriod 
was a tim<» of anarchy and dividtsi 
rule ; Ht'raklt'tojmliH wa« for n 
time the lent ling city, but a new 
Theban family, tlio 'Mt‘ntuhottua<, 
aa the Xlth <ly nasty, gradtmllv 
succetxltHl in cont|uering the nortli 
anti reuniting the land. 

The MwDhB Kimmm (g 2160- 
1730 B.G.). This Hmi of vigorom* 
and able monarchs m>on 
pros|>ority to Eppt; art and 
commerce fiouriahed and crafts- 
manahip imchoil its highcat per- 
faction. The Amancmhata and 
Sanuaerta of tho Xllth dynasty 
showed e«|jccial interact m the 
davelopment of tho Fayiim j the 
capital moved thither from Thobw, 
thousands of acr^ were reclaimed 
from Lake Moerk, and the great 
Labyrinth, whei^ tax^ warentoiwi, 
was remembemi with awa till 
Herodotus's day. The other grmt 
achievement of the Xilth 
<Iyna8ty was the conquest of 


Nubia as far as (he 2nd cataract, 
wherf* frontier forts were ereeted* 
its fontrol sf*rurcd the mb* passage 
of caravuTjH fmm the Harlan and 
the working fd the gold mines. But 
Homiheri III and Ammuanlmt HI 
were followrsl by less able ariminb- 
t ratters ; central *anitro| was lost, 
atid in the of t'onfuslon 

hdiowing the XHIth tlynnsty, the 
so«caiie<i xSi-oond int^annedlate 
fKTifHl, foreigners gainful confmi of 
at least the m*rthf*in part of the 
e(»untry. The Hykstis, a line of 
.Xsiatie origin, were later held k 
fear ami loathing hv the Egypt- 
ians, their monmnenfs w(»r«* & 
stroycfl, ami little fraee rmiiainiof 
a doiniimtion whieh may heve 
lastfsl for nearly 2tH» years. 

^incti EiettcrtA 

At length I'hebaii |»rinei*s ageio 
poadiiinieii theniH#*h‘i.M the t'hamp- 
imis of Kg>pt and drove out tm 
Asiaties, rctinifing the muntty 
under the rule of the XVni4 
tlynasty, (AV#* Amencmheti 
Favum t Hyks«»s i 

THE New KtxomiM (ir*H(>dW 
H.o*)* Hgyfifirtn armies tw 
marchisl up mto Syria, and $ 
M'vivH of <’ftm|aiigns broitg^ 
Thfithmes I ami III to the Imnb 
of the Euphrates. For a tittle, 
Egypt nduimisteretl a eonsidem^ ? 
empire in UVstem Asia, trlbul^ 
Ihmial into her Irenauriew, and ^ 
other gffvit |Mwera - Assyrian and 
Habyhmmii. Htirrian, lldtite, 
Aegean sought her aliianee by 
rich presents and royal mafriaps, 
It was a f'osmo|s}titan age. Fore|p 
einoys and merehants broiighl ^ 
Egypt new* wares, new fightint 
methtsU, tww hleas, and tm 
worship t«f new g«aD. Hul^ 
eontroihsi by an Egyptian 
nor as tar m the llth mlamcl, 
prisluml gnviter wmith tb^ 
ever befona. Ikuirt luxury 
it« a|aigee in the reign of Am«^; 
hofep III, exiled tha Magtiifi«iil 
enormous wmith wm kviahed ^ 
the building and umbeilkhmenl t# 
tcmplw throughout the counte; 
«i|>eciaily the giU'Mit temjdai of ifo. 
ocl Amon at Thchfui, th® 
n e, IS70 ».fi, u roaction 
the jmwer of the Amon prteithoe4 
uplit the coufitfy Into 
the heretic Amenhotep I¥ pnh', 
ckimed the rival wonwlii of ish# 
sun -disk A ton, movtd with hk 
miccn Ncfertiti to a new mpitid 
Tall el-Amama, chxfiged hk niiasij 
to Akhnaton, and nought to 
the name of Amon whewvir Hj: 
might be found s but altor hk] 
death tho coitrl retunnod to Tli®be%’'| 
Amon triumphed and redoubl®4> 
hk hold on the oountryk 
and hk imwer grew till on# of 
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high priests, at the end of the 
XXth dynasty, was able to seize 
the throne. Meanwhile the in- 
difference of Amenhotep III and 
the preoccupations of his son had 
cost Egypt most of her possessions 
in Asia. Two pharaohs of the 
XIXth dynasty, Seti I and 
Rameses II, sought to win them 
back, but were confronted by a 
strong Hittite confederation, and 
a treaty at length set the frontier 
south of the Lebanon. In the 
course of his long reign Rameses II 
indulged his taste for the colossal 
in buildings such as the Rames- 
seum and the rock temple of Abu 
Simbel. His son Merenptah had to 
face threats of invasion from 
Libya, and in the XXth dynasty 
“ peoples of the sea ” from Asia 
Minor and the Aegean actually 
reached the borders of Egypt ; 
Rameses Ill’s defeat of them by 
land and sea is commemorated in 
his Medinot Habu temple. {See 
Akhnaton ; Amenhotep ; Hit- 
tites ; Karnak ; Rameses ; Tell 
el-Amarna ; Thothmes.) 

Divided rule now weakened the 
country. Libyan chieftains long 
established in the western delta 
assumed royal titles and ruled 
from Tanis, maintaining good 
relations with the Theban hier- 
archy by intermarriage. Then in 
about 730 B.c. a new line of able 
foreign conquerors, this time from 
Napata in the extreme south, took 
possession of Egypt, Aspiring 
to win back the Asiatic empire of 
the great pharaohs of yore, these 
Ethiopians of the XXVth 
dynasty, Shabaka, Shebitku, and 
Taharqa, goaded the growing 
might of Assyria by constant inter- 
ference in Palestine. Sennacherib’s 
plan to invade Egypt failed ; but 
Esarhaddon in 671 b.o. captured 
Memphis and for a time Assyrian 
soldiers garrisoned Thebes. They 
could not maintain their hold ; not 
many years after, Psammetichus 
of Sais led a successful revolt and 
Egypt again enjoyed native rule. 
{See Napata ; Taharqa ; Tanis.) 

Thm (Saitk Renaissanck and 
Persian Rule (663-525 b.o.). A 
nationalist revival under the 
Saites produced a nostalgic 
archaism, a return to the ideals of 
the Old and Middle Kingdoms in 
life and art. Egypt even regained 
some of her lost influence in inter- 
national afifairs ; Nocho for a time 
held part of Phoenicia and 
Palestine, Lydia and Samos were 
in friendly alliance, and the Greek 
colony at Nauoratis brought 
Aegean trade to the mouths of the 
Nile. But this Indian summer 
could not last. The Persians, 



Egypt. Rameses n, as a young man 
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masters of the Median and Baby- 
lonian empires, inevitably turned 
towards Egypt. The conqueror 
Cambyses was followed by the 
administrator Darius whose in- 
terest in his Egyptian 8atrai)y is 
seen in his building of temples and 
conciliation of the priesthood. 
Under Persian rule, Egypt seems 
to have prospered ; she sent richer 
tribute to Ecbatana annually than 
any other province. {See Apries ; 
Persia.) 

The Ptolemys (323 b.o. to 
A.D. 31). The invasion of Egypt 
by Alexander the Great in 332 b.o. 
was unopposed by the Persian 
satrap ; on his death Egypt passed 
to one of his generals, Ptolemy 
son of Lagus, who in 305 assumed 
royal titles. The history of the 
succeeding century is chiefly that 
of the tripartite struggle between 
the Ptolemys, the Smeucid rulers 
of Syria, and the Antigonids of 
Macedon. A new city in the delta, 
Alexandria (q.v.), became one of 
the greatest centres of Hellenistic 
culture in the world ; but on the 
whole Egypt retained its native 
character, its language and re- 
ligion, with little change. Yet 
Egyptians had little say in the 
government of their cotmtry, and 


the most fertile districts, such as 
the Fayum, became royal domains 
on which military settlements 
{kleroi) were established. 

At first prosperous and powerful, 
the dynasty later declined into 
family intrigue and administrative 
apathy ; a revolt under Ptolemy IV 
was suppressed, but the country 
continued in a constant state of 
unrest and came ever more under 
the influence of Rome, till in 31 
B.c. the battle of Aotium put an 
end to Cleopatra’s ambition to 
restore the ancient glory of the 
pharaohs, and Egypt became a 
Roman province. {See Cleopatra ; 
Ptolemy.) 

Roman Egypt. The peculiar 
status of Egypt in the Roman Em- 
pire was due to its importance, both 
as the gateway to the east and the 
granary of Italy. No senator 
might enter the province without 
permission, and it was governed by 
an equestrian prefect responsible 
directly to the emperor. Irrigation 
works increased the fertility of the 
land ; heavy taxes in grain and 
money burdened the people. 
Hellenised town-dweUers received 
preferential treatment and alone 
could become civic magistrates. 
Late in the Ist century a.d. the 
custom arose of allotting the chief 
posts in local government, such as 
tax collector and chief of police, to 
qualified citizens in rotation ; this 
liturgical system with its burdens 
and responsibilities became in- 
creasingly unpopular. Diocletian’s 
reforms at the end of the 3rd 
century brought a re-organization 
of the administration and a new' 
tax system which proved no better 
than the old and resulted in the 
growth of great estates owned by 
a wealthy few, to whom the 
majority of the people were bound 
in virtual serfdom. 

Christianity spread early in 
Egypt, the home of asceticism and 
the monastic movement ; the 
Arian controversy, which split the 
Byzantine empire, originated here, 
and in the 5th century, by em- 
bracing the Monophysite heresy, 
Egypt cut hersehf off from the 
Catholic world and pursued hence- 
forward a strongly nationalistic 
lino ; the Coptic language tended 
to replace Greek in all but official 
circles. 

Social Organization. In the 
earliest period known to scholars, 
there seem to have been but two 
classes of Egyptian — ^the king and 
his nobles, and the fellahin or 
peasants who worked for them. 
In theory the pharaoh was the 
owner of all Egypt ; kinship was 
divine, and the king had absolute 





EGYPT 

powers and privileges. In ^^.c* 
tice, tiiongli he kept all offices 
under his control, his powers were 
delegated more and more as the 
organization of the state increased 
in complexity ; under him were the 
vizier, who was lord chief justice 
and had control of administration ; 
the chancellor of the treasury, the 
army .commander, and a host of 
other officials. The traditional 
division of the country into the 
two kingdoms of Upper and Lower 
Egypt, maintained in the royal 
titulary, w^ never lost sight of; 
in the "New ' Kingdom, _ by the 
creation of a second vizier, the 
administration regained its dual 
character. 

Nubia was governed by a 
viceroy with his own court and 
hierarchy of officials, while Eg]^* 
tian possessions in Asia had native 
governors whose authority was 
strengthened by Egyptian garri- 
sons and checked by frequent 
tours of inspection and demonstra- 
tions of military strength. 

Egypt itself was divided into 
districts or nomes, of which there 
were 20 in Lower Egypt and 22 in 
Upper Egypt, each governed by a 
local prince or nomarch ; at first 
these governors were closely at- 
tached to the court and their 
offices were in the king’s gift, but 
at times when the royal power was 
weakened by dynastic dissension or 
foreign invasion, the office of 
nomarch tended to become here- 
ditary, and powerful families, 
acquiring wider and wider 
estates, ruled as petty kings 
and even claimed the titles of 
royalty. 

In the Middle Kingdom the 
king looked to a new element for 
support — the nascent middle class 
of craftsmen, scribes, and mer- 
chants who were not lx)und to the 
land or dependent on noble patron- 
age. In the XVIIIth dynasty a 
farther class grew up, that of the 
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professional soldiers, 
men who followed the 
Pharaohs on their cam- 
paigns, and served in 
garrisons at home and 
abroad. As time went 
on this standing army^ 
was composed less of 
Egyptian levies with 
their spears and axes, 
and more of mercen- 
aries — Nubian and 
Libyan archers and the 
freebooters of the 
Aegean with their 
spiked helmets and 
broad-swords. The 
priests were a class 
apart, gradually in- 
creasing in numbers 
and wealth as more 
and more land was 
granted to the temples 
and prisoners of war 
and booty from the 
royal campaigns were 
dedicated to the gods 
whose service was their 
livelihood. It is esti- 
mated that the estates 
of the god Amon alone, 

in the XXth dynasty, „ ^ ^ , 

occupied nearly J of Sel'ol 
the cultivable land m about 2000 B.C. 
the Nile valley. These 
estates were worked by the serfs, 
craftsmen, and fellahin of the 
temples, and yielded rich 
revenues. 

Fauna and Flora ; Aoeicul- 
TURE. The Nile valley was bordered 
P^-Pyrus swamps abounding 
in crocodile and hippopotamus, 
dangerous quarry for the Old King- 
dom huntsman in his frail skiff of 
reeds; later, fowling with the 
throwstick was the popular noble- 
man’s sport. On the high desert 
game abounded ; oryx and ante- 
lope, the stag, hyena, and hare 
were hunted with the bow, or 
snared and fattened for the rich 
man’s table. Dogs and cats (sm 




Egypt. Peasants irrigating 


a garden with 
in nse today 


“shadfifs,’^ similar to those 
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plate 2, (ipp. p. 
cattle, mIhh'P. ami 
unatH Won* 
rated fmm vrry rarlv 
times; in tlii‘ X Vlllth 
dynasty tin* introduc- 
ti»‘n of tlir horw* fr<an 
Asia provitird an 
niiinial for ridinu and 
drivim; by thv w rail by 
b*vv, and tin* donkey 
rontiniiod to U* the 
only la'.Mt of bnrdrn 
till the iiitrodnrtion 
of the i antrl in Hornnn 

tinioM, 

Wbrat, biU'h'v, and 
sjM*lt wrrr thr staph' 
rropH and in a trood 
year (hi* harvest 
yielded *<ev enfold. 
“ Kitypt is tie* Xiie,“ 
ami the b'rtility of the 
land depend‘4 ahno- 
iiitely on irrijuMtion and 
the annual Hmuiing of 
the Nile vallev. The 
nMMjfthe fivenneariy 
Minntner, meimtired hy 
tlie Ndometer, was 
watehed with anJtiefy ; 
flykes were ntriuigth* 
elied if the Hw>d 
threateneti to he 
nhnonnany high. 
Distribution of et>rn rem*rve« waw 
organizoil when there was a 
drought. was gr*»wn for linen 
cloth, and all kinds of vegetahh*?* 
and fruits ; ba" km^ping providinl 
honey Rnd wax, and papyrus 
linrvtwfed in butidlea, enl in 
strips and jlried, wits matie inbi 
ropes, ilip|KT>mileii, and other 
things, as well m the shwts of 
writing matttrial that fcirniml an 
important tri thw clansieHl 

world. 

Fish, both frwh and was 
eaten by the layman th«mgh for- 
bidden to prleata, and a variety of 
oak^ and loavt^ bakwf in 
ovens similar to those uia^i today, 
l^r was a tannmon drink, and 
viticulture was extimnively prao- 
tbed ; the hmt Egyptian win«w, 
grown in the western tmmm and in 
the delta, were oxfmrted during the 
Itoman poriewb 
DKESiAKD Textiles. 
of an Egyptian of the Old King- 
dom was a short eroanover linen 
skirt from tmva! to kne®, knotted 
in front. Woman wore long white 
tuni<^ with ihoulder itraps or 
tight short aleevisi. more 

elaborate dra|)mi robt*« of pleated 
linen became fashionable for both 
sexM. ybvani, Nubians, and 
Syrians resident in %ypt wort* 
brightly patterned woollen tuniw, 
but the white-clad native Egyptian 
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Egypt. Reconstruction of a typical house of a well-to-do Egyptian at 
Tell el-Amarna. Below is the north hall ; above, the clerestory central hall 

Egyptian Ea'j)loriition Society 


relied for colour rather on brilliant 
ornaments, necklaces, pectorals, 
or bracelets of gold and semi- 
precious stones, and wide collars 
of coloured faience, until coloured 
clothes became fashionable in the 
Roman period. Men’s hair was at 
Hrst cut short and w^orn straight, 
but in the New Kingdom elaborate 
wigs reaching to the shoulders 
were the mode, and continued 
until the late period. Priests had 
shaven heads, and women’s 
fashions seem to have varied as 
much then as now. Cloth of a 
remarkable fineness was woven on 
simple looms ; leather was used 
for defensive armour and labourers’ 
jerkins, as well as for furniture 
in the houses of the rich and for 
many other domestic objects. 

Music and dancing were fav- 
ourite pastimes ; the wealthy were 
entertained at banquets by musi- 
cians playing several kinds of 



Egypt, Girl acrobat turning a somer- 
sault, a picture reproduced from a paint- 
ing on a sherd of the XIXth dynasty 


Karp, lutes, flutes, and castanets 
or drums, sometimes as an accom- 
])animent to singing, sometimes in 
a small orchestra, or by lightly 
clad dancing girls, or acrobats 
and jugglers. Old Kingdom reliefs 


show a kind of chorus spinning 
and high-kicking to the accompani- 
ment of rhythmic singing and 
claj^ping. 

The Ships of Ancient Egypt 

The primitive reed float of the 
predynastic Egyptians was used at 
all times for Ashing and fowling, 
but for river freight and ocean 
voyages ships soon began to be 
built of wood. Clinker built with 
transverse ribs, a typical sea-going 
craft had a dock with cabins, a 
double mast, wdiicli could be 
lowered to the deck, carrying an 
oblong sail, and a gunwale to 
protect crew and merchandise. 
The crew might consist of 15 pairs 
of oarsmen, and the ship was 
steered by two great paddles at 
the stern. 

Such boats managed consider- 
able voyages from very early 
times ; in the Old Kingdom 
maritime trade flourished with 
Byblos, the port for Ijobanon 


timber, a commodity vital to the 
Egyptians whose trees provided 
no long spars. Trading ships 
starting from Kosseir (Qoseir) on 
the Red Hea coast carried 
Egyptians to southern Arabia or 
the Somaliland coast (the ancient 
Punt) for the luxury products of 
inner Africa, myrrh and gold, 
ebony and ivory, panther-skins 
and ostrich feathers. By land, 
mining expeditions went con- 
stantly to Sinai for copper and to 
Nubia for gold ; neighbouring 
Asiatic states sent their manu- 
factures to pharaoh— vessels of 
gold and silver, inlaid furniture 
and chariots, silver and precious 
stones — in return for Nubian gold. 

Aechitecture ane Art. 
Egyptian architecture had its 
beginnings, like the land itself, 
in the line alluvial mud of the 
Nile. The earliest dwellings, like 
those of villagers to this day, 
were of mud and reed matting, 



Egypt). Sea-goiag ships belonging to Queen Hatshepsut iaki^ on board produce of Punt (modern Somaliland) 

for transport to Thebes 
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and the typical Egyptian house 
at aU pmods was of plastered 
mud-bricfe- Its plan was simple— 
an ^dosed courtyard with one 
or perhaps two living rooms 
behind, and steps to the flat roof 
on which the family slept in 
summer. The houses of the 
w*ealthy w^ more elaborate, with 
inneT courts, bathrooms and 
laYatcH*jes, harem quarters for the 
woriifc®!, and separate servants’ 
buildings with kitchens, granaries, 
and bakehouses. The central 
living rooms were lit by clerestory 
windows and decorated with 
frescoes. 

But mud-brick is not a lasting 
material, and Egypt is rich in all 

kinds of stone — a fine white lime- 

stcme in the north, and sandstone jjgypt. Statue of the Lady Nefert (Old 
in the south, as well as red Kingdom) 

granite, quartzite, alabaster, and 

other ornamental stones. When the temple became a complicated 
therefore the ancient pharaohs structure which never, however, 
sought ^ provide a more perma- lost its basic plan. A typical 
nent house for their gods, and a Egyptian temple of the New 
safer tomb for their bodies, they Kingdom was approached through 
built in stone, at first imitating in an avenue of sphinxes and a 
that material the architectural gateway flanked by pylons, high 
forms of brick and reed construe- tapering walls decorated with 
tion — as is clearly to he seen scenes in relief showing pharaoh 
in first considerable stone worshipping the gods, smiting 
building in Egypt, the beautiful his prisoners, or performing deeds 
h'mestone tem^ple of King Zoser of valour. A series of courtyards 
(Illrd d^asty) at Sakkara — but and ^ pylons beyond led to a 
soon uri^ m^ive blocks and pillared, or hypostyle, hall, whence 
neestoding pillars such as the the worshipper passed into the 
granite monolilhs of the Valley darkness of the sanctuary where 
Temple of Khafra at Gizeh (IVth the statue of the god rested in a 
dyna^y). The simple mud-pile stone shrine, confronting the altars, 
maiidng the tomb developed into offering stands, and other para- 
a large oblong, bench-shaped super- phernalia of his cult, 
starimture of brick with panelled Behind and around lay priests’ 
wal^ called by modem Egyptians rooms and storerooms for the 
^ massive temple treasures. The temple 

sonemy of the stone pyramid, in walla were decorated with paint^ 
the heart of which the pharaoh reliefs showing phases in the cult 
huned, may he an elaboration ritual, in order to ensure, by 

magical imitation, the perpetual 




with courtyard and sanctuary, acts of worship. A similar aim 

. in tlie decoration of 

i^ombs with lively scones 
& i... j of daily life, realistically 
^ drawn in the hope that 
I the owner might enjoy 
^ in the next world the 
pleasure and comforts 
of his Hfe on earth, 
"il^ese reliefs were 
painted in bright 
colours, most of which 
have now disappeared 
revealing the delicacy 
of the modelling be- 
neath; animals, Sants, 
and human figu4 
rendered with a natu- 
rahsm bounded only by 
conventions such as the 
representation of chest 
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and fihouklerfi prenented fmntnlly 
whOo the hips and head are in 
profile. Sculpture in the round 
was similarly a blend of nat uralism 
and con vent itm; the canon of 
proportion between the various 
parts of the body wan lived, the 
poHca permitted to a Mtamling. 
Hitting, or nquatting tigure were 
few, the e\eH munt Htraight 
ahead an<l the l(*ft leg advance, 
yet the Htatuen are oft mi master* 
piec(‘H of pfu’traiture and n<'ed«Hl 
in fact to 1 k^ aa <*xact a likem^HM as 
poHKihh^ Hineo tin-y might be 
ntaaled to n*place the luidy in the 
tomb, or the wornhipiHT in the 
presence c»f bin god. 1’he some- 
what extreme iiaturaliHUi <jf the 
Amarna when some of the 

convontioiiB w'ito abandoned, was 
unique in Egypt; with the over- 
throw of the AtenistH, a return 
was made to the old traditions, 
and Egyptian art lost its inspira- 
tion. An abortive attimipt at 
archaism in the Kaite |Hiriod was 
followcil by the stiff infeiuutkm of 
Ptolemaic art. 

At ail jKTiotla the maaons anti 
sculptors of Egypt showeti a 
remarkable maaUiry tif their 
material. The hardest atones, 
diorita ,and quartzite, jairphyry 
and schist, were carved and 
ptilished; eokissal statuea tiO ft. 
high or tiny atatwettea were made 
with equal aucccas, and the 
hieroglyphic inacriptioim anti relief 
sculpture on monumenta were 
executed with the fint^t detail 
and modelling. 

Metal was worki«tl with great 
skill ; the teehniqut's of Immmering 
and easting cop|«»r ami bronx's 
m^e jpossible the manufaeturc of 
a hfmiw statue or a tiny flask or 
ugu^, and by the cirtpstdm 
method, metal only A in. thick 
could bo oast. A ring hamlle play* 
mg loose in its loop attachment 

Oilding 

and filigr©© work, the dewimtion 
of jeweiiy with small aoklared 
granule and with cloiiionn4 work 
using tiny pieces of turquoise, 
cornelian, and lapis k^uli were all 
^hniquM practised by the Middle 
gommiih», and in the 
KVIilth dynasty a favourite pm* 
ws was the inlaying of one metal 
by another to form figures and 


Alabaster- vase and carvefl oSoii. 
tamb of Ynya and Smury 

Prom Theodore Davie, Tomt Tmla 


Ola^mklng and ilm kindred 
craft of faien(N&, in which a moulded 
quarts matrix Is covered with 
glate, woi^ known from veiy early ^ 

popular 

m me Jtviiitft dynuty wrlwn 
preoiOT* BtooM were imiuted, *Bd 
swell were made of multi- 
flolonred motilded gkee. Blown 
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glass vessels are not known till 
the Eoman period, when Alex- 
andria became a great centre of 
glassniaking and intricate glass 
inlay and mosaic were popular. 

Astkonomy and Mathematics. 
Ancient Egyptian science was 
applied to purely practical ends. 
Thus geometry developed, as its 
name implies, from a need to 
survey the area of fields, or to 
estimate the contents of a granary 
or the number of bricks needed to 
construct a ramp of a given size. 
Aceurate observation and pains- 
taking recording enabled the 
Egyptians to determine the posi- 
tion of stars and to set out the 
sides of a pyramid with an error of 
scarcely 1 in 10,000. A decimal 
system of numeration was early 
adopted. Division and multiplica- 
tion were achieved by the rather 
clumsy method of successive halv- 
ings or doublings added together ; 
thus 11 X 17 would bo reckoned: 
17 + 34 (68) -f 136 = 187. 

A system of standard weights 
and measures was devised. Maps 
of the constellations were drawn 
and the year was divided into 
dekans, periods of 10 days each 
marked by the rising of a parti- 
cular group of stars. The year was 
also divided by an agricultural 
calendar according to the seasons, 
and by a solar calendar which ob- 
served the heliacal rising of 8irius. 
Shadow clocks on the sundial prin- 
ciple and waterclocks, stone vessels 
with sloping graded sides and a 
hole in the base out of which the 
water ran, measured the hours of 
day and night. 

A considerable knowledges of 
human anatomy was needed for 
mummification, and medical 
papyri for the diagnosis and treat- 
ment of various ills show some 
clinical understanding and the use 
of an extensive 
interlarded with quack remedies 
and magical sijells. 

Writing and Literature. Dur- 
ing the x>oriod immediately before 
the dynastic age, the ancient 
Egyptians evolved their peculiar 
system of hieroglyphic writing 
with its repertory of over 700 
picture signs. These signs were 



amen. Pictures oi other objects con- 
nected with this king follow page 8232 


used ideographically to denote the 
objects they depicted, or phonetic- 
ally to denote consonantal sounds 
similar to the names of those ob- 
jects — thus a picture of a canal, 
Mer, was used in words such as 
meri “ love ” containing those 
consonants, and also after words 
denoting stretches of water such as 
“ lake,” ‘‘ river,” or “ sea.” Most 
of these signs contained two or 
three consonants, but a few had 
only one, and the next logical step, 
namely the use of these unicon - 
sonantal signs as an alphabet, was 
never taken by the Egyptians, and 
their clumsy and elaborate system 
remained in use till in its latest 
phase the Egyptian language was 
written with the Greek alplxabet, 
with a few necessary additional 
native signs, when it became 
known as Coi)tic, the language 
which still survives in the liturgy 
of the Christian church in Egypt 
and Abyssinia, The elaborately- 
formed hieroglyphic signs, each 
often a little gem of formal 
decorative art when carved in 
stone and painted, acquired a 
cursive linear form known as 
hieratic when written in ink on 
wood or papyrus, or on pottery 
fragments called ostraka which 
were used for letters and accounts. 
Ijater a stjll more abbreviated 
form, demotic, was evolved. (See 
Ani ; Hieroglyjjhs ; Papyrus.) 

The considerable body of Egyp- 
tian literature extant shows a great 
variety of form and expression. 


Autobiographical inscriptions of 
private persons, royal annals, and 
official records are vTitten with 
vsome descriptive power and a vivid, 
if limited, use of metaphor. Re- 
petition and refrain in many 
hymns and prayers show that they 
were chanted or sung ; love lyrics 
often contain passages of beauty. 
An extract from Akhnaton’s 
hymn to the Sun, which has been 
compared with 104th psalm, may- 
be translated : 

Thou risest in beauty in the 
horizon of heaven, 

O living Aten who Greatest life. 

When thou risest in the east, 
thou fillest every land with 
thy beauty. 

Thou art beautiful, groat and 
gleaming, high over every 
land. 

Thy rays embrace all lands, to 
the limit of all thou hast 
made . . . 

The whole earth doth work, the 
cattle graze in their pastm*es, 

The trees and herbage ctow 
green, the birds fiy up from 
their nests, 

Their wings flap in praise of 
thy spirit, 

All goats jump on thoir feet, 
all flying and fluttering 
things live when thou hast 
shone upon them . . . 

Tales of magic and adventure, 
often with a mythological or his- 
torical background, were popular ; 
and model letters, maxims, and 
philosophical compositions, often 
of a highly moral tone, were 
copied in schools : 

O scribe, be not idle, be not 
idle, or thou wilt bo punished. 
Set not thy heart after pleasure, 
or thou wilt meet ruin. Write 
and road, and ask the advice of • 
those who are wiser than thou. 

A note of melancholy pervaded 
much of Egyptian literature ; at 
feasts harpers would entertain the 
guests with songs in praise of 
death or on the theme, “ Eat, 
drink, and be merry, for tomorrow 
we die.” 

Egyptian Religion. The gods 
of the Egyptians were diverse in 
nature and origin ; some seem to 
have been originally astral bodies, 
others arose from* totemic worship 
and had animal forms ; yet others 
were vegetation deities connected 



Egypt. Part of a page of hieratic writing irom the great Harris papyrus 

Hritith Muitcum 
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a funerary papyrus showing the mummy of Hunefer 
embraced outside the temple by the god Anubk Wnn^rV 

daughter weep before his mummy, and priests performMt fasr^iter*^ 


with the cycle of the death and 
rebirth of the crops. Some were 
indigenous, others introduced from 
abroad. In a country where 
climate conserves all, nothing 
could ^ be forgotten : the old 
primitive cosmology was preserved 
alcmgside new ideas and beliefs, 
and rnany apparent inconsisten’ 

^ , ^^gyptian religion can 
thereby be explained. 

The chief deities of the pan- 
theon were originally local gods 
who^ shrines rose to political 
importance and whose cult there- 
fore took on a national significance, 
pah, god of Memphis, the early 
EgyP*> Ra of Helio- 
^S, Mentu of Hermonthis and 
^on of Thebes, Thoth the 
Hemopope, and Neith theanoient 
goddess of Saw were among these, 
p pey became incorporated into 
a theological system, they were 
enpwed with shapes and attri! 
bntes and sometimes acquired a 

offspring ; the triad 
of ThebM f« mstance was Amon, 
Mut, and their son Khonsu As 
weH as m his human form, Amon 
^^rskpped in his theophar^ 
to ^ the goose, and the buil • 
Hathor M the form of a X' 
^ubis to head of a jackal, Buto 

and to moon,- appeared with the 

^ baboon 

'^as eapeoially popular in therte 


period, when they were murnmi- 
ned and kept in catacombs (see 
Mummy ; Serapeum). Other dei- 
ties took on a more universal 
aspect. Osiris, whose worship was 
originally centred at Abydoa, had 
a special sanctity as lord of the 
underworld, with whom men 
became identified after death ; his 
consort Isis and his son, the hawk- 
goo. Horus, played a special rdle 
in the cycle of death and resiir- 
rection. Anubis presided over the 
rites of mummification. Hathor, 
goddess of love, was the patron 
of wonaen, while in the hour of 
childbirth they turned to a 
grosser, more homely genius, the 
hippoppamus goddess Thoueris. 
jes, the comic dwarf god with 

wasa! 

was the children’s tavourite. (-See 
i Osiris, etc.) 

An Egyptian temple was in 

dressin>r^ ‘be god up, 

Wm w£’ ’^“bing, and feeding 

&tTr^or • by his priests 

ncation , the temples were con 
tmually sprinkled Ld swept to 
pnests wore clean white linen and 
r^tant .lusSion"" 

vegetafles,^nTroast ^ai 

dfliiTT L r ^ i^past meat were 

statue would be 
arned in procession around thf» 
precincts deckf^H m 
and garlanded 


pontiff, and as snrh led fh^, 
wor.shi{» of the gods in every 
temple in the land on behalf df 
his penpl(‘. In pra<‘ti<-f* this wan 
ot course inipossihlv, and the 
head of eaeh lU’ie.HthufMi wfood 
proxy for flu' king in daily <.,.re. 
monies and seasonal rites; tfo* 
pharaf)h himself was wont to 
preside at gri‘af ffcstivals such as 
the annual feast at Ahvtios, where 
a passion play (»f the' tlmth and 
i esuri (*<'t i< >11 ot (fniriM m'.ih enaet(*d 
or the Beautiful Kensf of Onet' 
the great fe*stival of Amon nt 
Luxor. A hierarchy of prie'sts 
vvith graded duties ic«'tors, niusi- 
eians, and inagicians, and a staff 
of fuirificafion priests with 
humhliT dfuncMtie tasks, were 
attachtal to each fenipic anti 
scrv(‘d in rotation. tJrcat esfatcH 
vv<Y administcuvd by the tcmph‘«, 
with a tull complermaif of ngri- 
cultupnl lalHuircTH, artists, and 
cniitHimait and wtnic of the greater 
priest hoods at taints! enormous 
wealth and janver. Priestesses 
rt HO served in the temples, especi. 
ally m thow* of graidcsscs. The 
priestly Hehmds, like imaitevnl 
monasteries, were prohnldy the 
only source of <aiucatiom 

from the earhest times, oHer- 
mgs were put in thf* graves of the 
dead to supply them with the 
necesHiticH of this life, fr^ni nml 
drmk, traiis, vesfads, and weaisms 
which they iiimht , 

world, fhe pr<‘Mervativ«‘ ouah. 
ties of the Egyptian soil iimi 
climate fostered helhff in material 
survival, and attempts were early 
made to etmserve the hniy anil 
to ensure that the soul conifi rt* 
animate it, A« time went on 
mtimmiftcaticm (sm Embalming. 
Mummy reached a high standard ; 
after eviswatiem the biwly was 

natituH imekeif with 
stumng, ehammeely handagt^ 
with amuiei^K, prayers, unn spells 
fo assist the dmd man in the 
hemfter, encam^d in eartonnage, 

P ^ I^inted wooden 

coran or a stone aareophagtis. 

Lest these precsutioti* Khoiikt 
tali, a portrait likenww of the 
"‘W.plseed in bis tomb, 
be was depleted 

tiM u” .‘b**® earthly activi- 

ties which he wished to enjoy 

'J® tS f’“®- Offering* of 
brought to 

bv 'I?* *”*1 afiells recited 

y ha mortuary priest to onsurt 

the revivification of the dS 

man and his tomb-plcturee i a 

8ouX''^f generally 

‘•ought to eneuro that all thm- 



On the left are side and front views of the famous 
painted limestone head of Nefertiti, wife to the heretic 
pharaoh Araenhotep IV (ruled 1375-1358 b.c.). This 
was discovered in the workshop of the sculptor 


Thothmes at Akhetaton and later found a home 
in the Berlin Museum. RiK'ht ; the gorgeous anthro- 
poid casket containing the mummy of Tutankhamen 
(died 1353 B.C.), who was the son-in-law of Amenhotep 
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to the Shade vwthin Work on ^ 

3,000 years. Sti I heg^n tL t Ptolmnal;' imkHW^rnnhum Ukf 

yp y H about 1310 B,c. . it was finished by his succmor Kamoi«s II mim ycain 
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Inscription from the tomb of Merab at (Jizeh. Hetween the two figures of Merab, who, on the left, is accompanied 
by his mother, are seen subjects carrying baskets of wine, food, etc. The bottom two rows show the chief butcher 

followed bv his assistants hearing a goose and a calf and cutting up an ox 
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und ^pe, is probably the ancestor of the modern Nvibian . 

)n. The first is in the tomb of Amenernhet, white the wond lormii part of the 
great harpooning scene in the tomb of Khnumhotep 


reachSSs belonging to powerful local barons, that Egyptian wall paiotiRg 

Immediatelv above gfoup Of animals in this page speak for thrinselvei. 

immediately above is a domestic) that has climbed a papyrus stern, from the tomb ©f Khnwmh©t«p; 

wane to the right is a grey-and-tan hound from the tomb of Khetv 
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EGYPmN ART : REPRESENTATIONS OF ANIMALS FROM ANCIENT FRESCOES 

Prom drawings by Howard Carter in Newherry, 'Henl Hasan/ Egypt Hxphmian S»eMu 
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services should be performed in 
perpetuity. 

The wealth of equipment buried 
with a pharaoh, as exemplified by 
the splendid vessels, jewelry, and 
furniture buried with King Tu- 
tankhamen, ensured a future life 
of regal splendour ; noblemen 
were buried with models of their 
servants performing menial tasks, 
such as brewing, baking, and 
cooking, for their masters, and 
sometimes a set of iishahtiu^ 
“ answerers,” whose duty it should 
be to do heavy work in place of 
the dead man, should he be 
summoned to the corvde in the 
next world. 

There were many ideas current 
about the nature of the hereafter 
and the fate of the soul after 
death. The pharaoh became 
Osiris ; he sailed in the sun-boat 
through the twelve hours of night 
with the god Ra, and fought the 
demons of darkness. Later the 
Osirian hereafter became common 
to all, and every man expected 
after death to be called to the 
judgement hall before Osiris, 
where his heart was weighed in 
the balance, and, if loaded with 
sin, was cast to the Devourer of 
{Souls. (See Ani, Papyrus of, illus.) 

M. S. Drower 
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from Alexander the Great to the 
Arab Conquest, H. I. Bell, 1948 ; 
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M. A. Murray, 1950 ; Tutankh- 
amen’s Treasure, P. Fox, 1951. 

Modern Egypt. The outstand- 
ing physical features of modern, 
as of ancient, Egypt are the Nile 
and the desert. Egypt (Arabic 
Misr) is bounded N. by the Medit- 
erranean, N.E. by Israel (Pales- 
tine)," E. by the Red Sea, S. by 
the Republic of Sudan, W. by 
Libya. The area of the country is 
about 385,000 sq. m., of which 
only 13,600 sq. m. ' is habitable. 
The country is divided into Lower, 
Middle, and Upper Egypt. Lower 
Egypt is the northern part — the 
delta of the Nile ; Middle Egypt 
lies botwen Cairo and Assuan ; 
Upper Egypt is the southern part 
— the middle Nile vallciy. The 
fertile portions of the country arc 
in the delta, the Nile valley, and 
the oases. With continuing im- 


provement in drainage and irri- 
gation, the cultivable area in- 
creases yearly. 

The majority of the people are 
fellahin (peasants), dependent 
upon the rich alluvial sediment 
brought down by the Nile from 
the mountains of Abyssinia, 
through the Atbara and the Blue 
Nile, and deposited upon the banks 
of the river in its annual overflow, 
converting desert sand into cultiv- 
able soil. In Upper Egypt, the 
Nile valley is narrower than in 
Lower, and the desert on either 
side is bounded by hills ; here, as 
elsewhere, the valley lands are 
well cultivated. 

The Nile enters Egypt proper at 
Wadi Haifa, just N. of the second 
cataract, flowing through a narrow 
valley as far as 25° N. The delta 
extends some 100 m. S. to N., and 
155 m. along the shore of tho 
Mediterranean between Alex- 
andria on the W. and Port Said 
on tho E. The whole of this area 
is watered by a network of water- 
ways, natural and artificial, of 
'which the chief are the Rosetta 
and Damietta branches of the 
Nile. The lagoons of tho delta, 
Mariut, Edku, Burlus, and Menzala, 
are shallow with salt or brackish 
water ; tho largest is Menzala 
(about 780 sq. m.). 

The desert plateaux extend on 
either sido of tho Nile valley from 
the S. borders of Egypt to tho delta 
in the N. Tho eastern desert, 


It* I "(M- ' -DffWf 



Egypt. A view across the Nile delta, taken from the top ol the Great Pyramid at Gizeh- It gives a good idea oI 
the method of cultivation in the rich soil of the delta, and of the appearaitce of the countryside in Lower Egypt 
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betw©^ the Nile and the Red 
Sea, called the Arabian desert, 
varies in width between 90 m. and 
350 m. Western, or Libyan, 
desert is part of the Sahara. The 
wa^ of the oases in the Western 
de^rt — Siwa, Baharia, JFarafra, 
Bafchla, Khai^a — rises from a 
sandstone bed some 400 ft. below 
the surface. 

The flora of Egypt is scanty, the 
countiy being barren of wood or 
forest. The most important tree 
is the date palm — some 30 varieties 
are grown. Other trees are the 
orange, clove, lemon, mulberry, 
and pom^ranate, the sycamore, 
the taanarisk, and the milk tree. 
The vine occurs in the Farafra 
oasis. ]%ypt also grows limes, 
Irananas, melons, prickly pears 
(Indian figs), and olives. 

Of the animals, the most useful 
are the camel, ass, sheep, and 
buMo. The horse is not much in 
evidence. Among wild animals, 
tfe (tof are the hyena and gazelle, 
with, in the desert, the hare, fox, 
and jackal, and in the Nile valley 
lynx, ibis, and bats. Reptiles 
nn^ude the homed viper, the 
echfe, and the hooded snake. 
L^rds are numerous ; so are 
s|^ers, beetles, fleas, mosquitoes, 
and scorpions; locusts are not 
common. Fish are plentiful ; more 
than 300 species of birds occur. 

Bai^ and Temperature 
Mgypt m virtually rainless. Even 
on the Mediterranean coast, the 
rainfall does not exceed 8 ins. a 
year, ^e mean temperature at 
Fort Said and Alexandria is 57° 

F. in 81“ F. in July. At 

Cawrtw 53 F. in Januaiy, 84 ° F. 
p duly . The temperature is high 
^y and falls quickly at night. 

« a prevailing north -wild, 
®raft sailing up the 
TOe Khamsin. wMoh fills 
^ aar ^h sand from the Sahara. 

wj^ ffie temperature to as much 
as 115° F. 

^ chief towns are Cairo, the 
Mprtal (pop., 1947 2,090,654)- 

f9T^0^4^ W 

^ coastline is more 
^ gB m. oo the Mediterranean 

rocky, hut nowhere do 

f^^fion kw iaerdased eonsider- 
the .%ifihing : the 
occupation, then prdbablv 

^ ^s,50o,eoo; At ns 

^ nmm). ’ Kun ^ 
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elements. The most interesting 
t;^e is the fellah ; the most 
picturesque, the Beduin, The 
fellah is tall, thin, and wiry ; he 
leads a life of extreme simplicity, 
wresting his livelihood from the 
soil; a galahkh, or blue cotton 
frock, and a turban comprise his 
wardrobe ; his food is millet bread 
and raw vegetables. To the nomad 
Beduin, fellah isaterra of contempt. 

The Beduin—*' people of the 
tent ” — are shepherds and hcrfls- 
men, sturdy but somewhat under- 
sized, with coarse, thick, black 
hair, and well-chiselled features. 
The Nubians, or Berberins, dwell 
in Upper Egypt, and are of mixed 
negro and Arab blood ; the 
majority are peasants. The Copt 
is the native Christian of Egypt, 
and is usually a student or 
merchant ; there are more than a 
million members of the Coptic 
Orthodox Church in Egypt, as well 
as members of other Oriental 
Christian churches. 

Egyptian women have been 
described as models of beauty in 
body and limb between the ages 
of 14 and 20; few retain either 
good looks or fine physique beyond 
the age of 40. Many women of 
upper classes have become 
Eimope^ised in both dress and 
habits. Egyptian girls marry early, 
generally between the ages of 10 
^d 16. Divorce^ for the groat 

is in accordance* 
with Mahomedan law. 

.^abic is the universal language 
of Egypt. Turkish is rarely hoard. 
Edwated Egyptians usually speak 
French or English. After the fall 
Bagdad, Cairo sprang into 

centre of the Islamio world, and to 
the present day retains this dis. 
tinotion through its university of 
Bl-Azhar, at Cairo, the oldest 
university in the world. S 

frl I® of StudMto 

KoraiSe Kr 

Eduoation. Frimary education 
.3 compulsory between thrage* of 

1944" “ti! ; T ^ 

in I 9 m educatlOTi 

m lyou. There are teohnTnai 

secondary schools and t^S 

training colleges, for both men and 

« and besides El.AshTthere 

K?ad?n®P 


Egypt 

1,464,446 primary piqalH (524 
of them girls), Iwi.T.'.!! Heeimdarv 
pupils ( 2 i!. 7 d.-. girl,H|. umi 30 73(t 
university Htiidents (11.344 

womtm). 

CON.STmiTI<..S. Egypt t«-es,m. 
a repul.lie under l•^esidel,| 
Mahointnc>(i Xegiiil. iii Iit .73 
nlSToKV hrhtw). Xeginiv 3 ,, 
prived (»{ tin* pn''*Hb'rif v in Ib 5 j 
and a coum il (d miniNi<*rM, 
by <*ama! Al«b 4 prime 

minister. t(mk *»vrr the gnv(*rn. 
ment. In IJ)56 wniiieti wern given 
the vote, and voting wan mndoeoni 
pulsory for men over iK yearn old 
.iiwifK. r,„ii 1„49 
mitumal (or mixed) e.mrts, set up 
m 1816 muiiT eapjttilatorv Hghb 
dating from the time \»f th<. 
Dttonian empire, trieii all eivil 
caHCH in whieh foreignera wen* 
iiuohed, np tn 19.37 under lawK 
baHcd on thiwe of Fraiif*!*, A 
orcigner ai'enml ot a eriminai 
ofience went until 1937 ladVire bin 
own eotiHuinr e«mrt. Egyptian 
national court h, aet up iKH 3 to 
deal with eaMcn involving only 
Egyptians, mmielled their met hmf« 
on the exci'llent praetiw of the 
mixed courts; hut dcveloning 
national mmtiiiient mndis the 
existence of foreign courts a 
powing offence to Kg^vptians, ami 
by ft convention sigrH*ii at Mom 
renx May % imi. the eiipittda. 
tory pwers itgn*<‘d to almliah 
c-apituiatmns ; ami the former 
l^nal iunmhvum of the iHmmkr 
courts was transfern^tl to the mixiYi 

end m U years. Kew emim, aie 

phoabie to Isith Mis„j 
national i-ourts, wow promiilg«t«i, 

Sit O, liMO, 

mixed courts waned to exkt. 

Hilidttil Oottiti 

Ane natumal eourta eomr^^* 
summary eHbtinak under 

tribunals, with three jtidgen mcL 
or jnore serious oflfenetm ; thrw? 

^rts of appeal, at Cairo. Aarint, 

»n<t Alexandria ; a eourt of 

jhe appeal ootirta, 

agriculturist. Anei^lavot 

Ste'of' ’ 

“t* and a 


®gypt4 » 

lOTgfttion and dmina 

•^eloped until the os 
Egypt proper wae 
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1918 at over 8,000,000 acres ; at 
the time of the French occupation 
in 1798 the cultivable area totalled 

3.620.000 acres. 

Egypt, as the first sultan said, 
has three assets — the Nile, the 
Egyptian sun, and the fellah. Full 
use is made of both the sun and 
the Nile by the fellah. The sun 
shines all through the year, and 
the Nile is stored up so as to be 
available in any season. In addi> 
tion, the fellah is extremely hard- 
working, and it is towards helping 
him in making the fullest use of the 
Nile that British brains and science 
were directed during 1899-1922. 
In the past the fellah had to wait 
upon the flood-tides. Nowadays, 
instead of obtaining water for his 
land for only a portion of the year, 
he obtains a regular and sufficient 
supply all the year round. The 
whole system is being directed 
towards perennial irrigation — thus 
assuring two and often three crops 
every year. 

Basin System of Irrigation 

Where perennial irrigation is 
impossible, the basin system has 
been adopted, whereby water is 
stored in Aug. and kept in reserve 
tin Oct. when it begins to be used. 
The basin system is the oldest 
system of irrigation known to 
Egypt. Only one crop a year can 
be grown from it. Another system 
is used on the high lands near the 
Nile. These lands cannot be 
reached through canals, so the 
water is pumped up to them. The 
British introduced steam-pumps ; 
but the water- wheel, worked by 
bufialocs, or the water-lift {shaduf), 
worked by hand and used in 
ancient Egypt {see illus. in p. 
2960), is still in favour among the 
conservative fellahin. There are 
three agricultural seasons : cotton, 
sugar, rice, and, in a lesser degree, 
millet and vegetables, arc grown in 
summer ; wheat, barley, flax, and 
vegetables in winter ; maize, millet, 
and flood rice between August and 
November. 

Egypt’s potentialities have not 
been by any means fully tapped. 
But production of petroleum 
(more than 2,360,000 metric tons 
in 1963) and of phosphate rock, 
for instance, and the growing of 
cotton and stigar cane are being 
steadily dovolopod. Balt (273,066 
metric tons exported in 1963) and 
asbestos, talc, building stone, 
(carbonate and sulphate of sodium 
are other valuable products. 8ea 
and lake fishing occupies some 

66.000 men, with 11,700 boats. 
The country waxed fat during the 
Second Great War, supplying the 
needs of a large British army. 


But cotton remains the basis of 
Egyptian prosperity ; in 1953-64, 

267.500 tons were exported. Apart 
from cotton, the chief crops were 
food grains (wheat, barley, maize, 
millet, rice), beans, lentils, and 
onions. Though trade totals 
fluctuate, imports exceed exports. 
The movement towards industrial- 
isation began with the setting up 
of a small steel plant in 1949 : it 
produced 20,000 tons in 1951 and 
1952, rising to some 60,000 tons 
in 1953. Further development 
may be expected with development 
of hydro-electricity. 

The lines of commercial com- 
munication to Egypt are, by virtue 
of the country’s geographical posi- 
tion, of great’ importance. Be- 
sides being a distributing centre 
for the Levant, it holds a com- 
manding position on the trade 
routes from Europe to the East. 
By the completion of the Suez 
Canal in 1869, a direct sea route 
was opened via the Mediterranean 
and the Red Sea. Considerable 
use is made of Alexandria and 
Port Said by foreign steamship 
companies. Passenger traffic is at 
its height in the winter when there 
is an influx of tourists. In 1950 
there were more than 4,000 m. of 
state railways, and 862 m. of 
privately owned light rlys. ; some 
1,200 m. of macadamised, and 

7.500 m. of non-macadamised, 
roads. The Misr airways runs 
services within the country and 
in the Near East, while Cairo is 
an international airport of out- 
standing importance. 

Medieval and Modern His- 
tory. When the Roman Empire 
was divided in a.d. 395, Egypt 
went to the eastern part. It was 
lost to the Byzantine Empire 
when it was overrun by the 
Arabs in a.d. 641, but only very 
gradually did Islam replace Chris- 
tianity as the religion of the 
majority of the people. When 
in the 10th century the Arab 
empire broke up, Egypt enjoyed 
independence from 969 to 1171 
under Fatimide caliphs. They 
were conquered by Saladin, whose 
descendants ruled Egypt until 
they were overthrown by the 
Ottoman Turks in 1517., The 
arrival of the Turks made little 
change in the administration of 
the country ; indeed, their apathy 
led to a long period of unrest, 
which culminated in 1609 in a 
mutiny among the Turkish army 
of occupation. This was put down 
in 1610. Risinp among the 
Egyptians and the Turkish sol- 
diers, plague, and famine marked 
subsequent vears. Pestilence in 


the spring of 1619 is said to have 
carried off 636,000 persons, and 
similar scourges in 1643 wiped out 
230 villages. 

In the next century Ali Bey 
succeeded in introducing a mea- 
sure of order and reform. He 
suppressed the outlawed Beduin 
in Lower Egypt, and in 1768 
declared Egypt independent, tak- 
ing the title of sultan. The Turks, 
however, defeated him in 1773, 
and re-established their suzerainty. 
Government then fell into the 
hands of the officers of the local 
garrison army, ex-slaves called 
Mamelukes, who ruled in the 
name of the sultan, but were 
virtually independent. 

A new epoch opened with 
Napoleon’s short-lived conquest of 
Egypt in 1798. Nelson’s victory 
of Abukir Bay, later in the year, 
cut Napoleon off from reinforce- 
ments, and in 1799 he was back 
in France. Mehemet Ali, an 
Albanian, distinguished himself in 
the struggle with Napoleon, and 
in 1805 was made pasha of Egypt 
by the sultan. Six years later he 
massacred the Mamelukes, and 
established his authority as the 
sultan’s representative. From him 
descended the royal family of 
20th century Egypt, and on his 
grandson Ismail Pasha the sultan 
in 1867 bestowed the title khedive 
(prince). 

International Control o£ Finance 

Corruption and maladministra- 
tion led to a state of financial 
chaos which came to a head in 
1876 when the Idiedive suspended 
payment of his treasury bills. 
Egypt owed abroad £91,000,000, 
and tho khedive invited France, 
Italy, Austria, and the U.K. to 
nominate members of a com- 
mission on the public debt. The 
U.K., hesitant at first, in the end 
appointed Sir Evelyn Baring (later 
Lord Cromer) to serve with the 
nominees of the other three 
countries, European direction 
improved Egypt’s finances, but 
caused political difficulties. 

In 1879 Nubar Pasha, minister 
of public works, and Sir C. Rivers 
Wilson, the minister of finance, 
were assaulted by a crowd of 
Egyi^ian officers. Ahmed Arabi, 
an Egyptian of humble origin 
who had risen to be a colonel, Ted 
a Bucoossful revolt of the army, 
and compelled the khedive to 
change his ministers. Disturb- 
ancjos in the country led to foreign 
intervention. Batteries raised by 
Arabi at Alexandria for use 
against the British fleet were 
bombarded by the British from 
the sea, and at Tel-el-Kebir a 
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British force under Sir Garnet 
Wolseley defeated Arabi’s army, 
1S82, killing 2,000 Egyptians and 
taking the surrender of 15,000. 
But the British government still 
had no wish to do more than 
restore order and create stability, 
and did not leave forces in Egypt. 

A new difficulty in the way of 
creating stability arose from a 
fanatical religious rebellion in the 
Sudan, led by Mahomed Ahmed, 
called the Mahdi (prophet) of the 
Sudan. In 1883 an Egyptian 
army of 10,000 commanded by 
General Hicks and sent to restore 
order in the more distant regions 
of the Sudan was annihilated by 
the Mahdi’s men at El Obeid in 
Kordofan, The British govern- 
ment decided to abandon the 
Sudan and withdraw all the garri- 
sons there. General Gordon, sent 
to report on the military situation 
and on ways of carrying out the 
intended evacuation, was besieged 
in Khartum by the Mahdi’s troops, 
1S84-85. A relief expedition, re- 
luctantly sent, arrived just too late 
to save him. Sir Herbert (Lord) 
Kitchener, appointed sirdar of the 
Egyptian army 1892, recaptured 
Khartum on Sept. 2, 1898, and in 
1899 a treaty between Egypt and 
the U.K. established a condo- 
minium over the country, thence- 
forward, until 1952, called the 
Anglo-Egyptian Sudan {q.v.). 


A Wew Era of Prosperity 
The more settled state of 
Sudan helped directly in improv 
coMitions in Egypt. Harsh ta 
were abolished ; drainage and i 
gation were improved ; a contr 
for the construction of the I 
reservoirs was signed in 1898 ; p 
office savings banks were ini 
duced in 1900; and navigat 
dues on the Nile were abolished. 
1907 when Lord Cromer’s work 
British agent in Egypt ended 
country enjoyed prosperity unp 
cedented in its modern history 
In 1911 Kitchener became • 
British agent. He increased 
water supply by building barra 
and reservoirs ; built roads ; a 
pacified various religious a 
politiea] factions. He establisl 
markets throughout the coum 
to whieh the fellaheen could bri 
their raw^ cotton and get a f 
jurice for it ; while the Five F 
I.aw prohibited the seizi 
fw debt of the agricultural holdir 
of farmers who did not own m( 
than five acres. 

But relations between Kitchei 
and the Khedive Abbas 11 wi 
s^in^, for Abbas was not am 
ably disposed towards the Britii 


and in Dec,, 1014, Abbas wa.s de- 
posed, His uncle Hiis.sein .suc- 
ceeded, with the title of sultan (»f 
Egypt, Great Britain declaring 
Turkish suzerainty at an end ami 
proclaiming Egypt a British pne 
tectorate. Hussein died in 1917 
and was succeeded by his young(‘Ht 
brother Ahmed Fuad. During the 
First Great War Egy])t was on tin* 
whole prosperous and (piiet . 

Fgypt Declared Independent 
In 1919 a groiij) of national iHt.‘< 
advocated a degree of autonomy 
that would leave the U.K. only the 
right of supervising the public d<*bt 
and shipping facilities on flu* Sue/, 
Canal, but the British government 
refused to abandon respoiusihility 
for good order. Grave disturhanei's 
broke out in varioiKs parts of the 
country, and Lord Allenby was ap- 
pointed special high oonirnisHioner 
for Egypt and the Hudan. A 
mission under the colonial He<Te- 
tary Viseount Milner was H(‘nt out, 
which began negotiation.s that 
lasted until 1922. In that y<*ar the 
British government de<‘lared EgVfd 
an independent state ex<*ept that 
the U.K. retained responsihilify 
for the time being for tlu‘ protiu*- 
tion of imperial communications in 
> the defence of Egypt 
against all foreign aggression or 
interference ; the protection of 
foreign interests in Egypt ; and the 
protection of minorfties and the* 
Sudan. Ahmed Fuad Pasha was 
proclaimed king as Fuad I an 
March 16, 1922, and a constitution 
was promulgated in 1923. But in 
1924 the Egyptian government 
demanded com})lete independem*e 
and union of the Sudan with 
Egypt ; and w’hen these demaiuis 
were refused by the British, dis- 
orders broke out, and Oenernl 
Stack, governor-gcneral of the 
Sudan and sirdar of the Egyptian 
army since 1910, was murderetl in 
Cairo. The British ordered the 
withdrawal of all Egyptian offitws 
and men from the Sudan, arid re- 
inforced British troops in Egypt. 
In 1926 the Wafcl (Nationalist) 
party won easily at the elections ; 
but neither the palace nor the 
British high commissioner (luml 
Lloyd) wanted the Wafd in office, 
and minority leaders were invited 
to form what proved to h© a series 
ot short-lived government. A 
new constitution was promiiigatetl 
m 1930; it lasted for four years. 

eonstitutlon 

01 1923 was restored, 

Puad disci in 1938, and waa suc- 
ceeded by his son Farouk (b. 1920). 
Partly because of internal diffioul- 
ties, and partly as a result ol 


Italy'** inva-iMn nt Aby-»'-inia, ail 
politirai pitrfit'H a unitiid 

front, and in*gntiat ion-. b»‘gaii 
new treaty witli the U.K. Thtw 
rc-inltofl in a treaty, 

dgmni in London. Aug, 2d, 1936, 
by vldch ibo !Mv. agrood to end 
it.s tni}itar\ iM« np/jtion of Egypt, 
to rcconnncnd KV> pt tor rnendHw- 
Hhipoftlu* D'Hgm* oi Xaf ions, and 
to oxf'haiigo arnbaM^adoi'M ; the 

trctdy gave tin* U.K. fbo light 
Htation ^ddiciH with 496 

men ot !h«‘ U.A.i'h in the Suez 
Canal zone. Kg^pfianH were ta Jh- 
rcarlmittfrl to tht« Smlna, 

Tht Second Grrst Wtr 
To thin tnmfy flio Egyptians* 
were h»ynl when tho Seropd < treat 
War began. But national awpirit- 
tiorjM were rising ; populai ebinnmr 
naiewefi the deinandH foj eoinplete 
iiub‘fM‘ndeia e. and union ot the 
Sudan with Eg>pt. oi unity of 
the Nile valie\ " ; aud in B HA the 
Egyptian go\ t. fonnnll> ie«|ueH<Hl 
the ojM'Uiug <d negofiatioiiH for the 
revision of the Hh'td treaty. 
Britinh and Eg\ptian delegations 
met in Cairo on ,\lav 9, HHtl, 
Agreement <*ver fiie fraunfer of 
Britihli udlifaty enfabliHliruents 
that lind iM’eii uuuntiuued in Cidm 
and tlie Nile delta wnn rapidly 
reaeheil : fa'gun in dtily, HHli, the 
<’hnngea»ver wa»» etau{def<»d nti 
Mnreh 2H, HH7, after v^hudi re* 
inaiuiiig BniiMh foree^ iu Egypt 
wc‘rt‘ vaiHTiitmtiHi in the Huf*5S 
Crtiud Zone. 

The Ibiti«h rtatiguim-d the 
soviu'eiguty of the Egyptian ernwm 
over the Sudan during the eon. 
donduiuuu \mi eoimidefed that the 
SndaueHi* whmi fwilitieally mature 
should Imvi* the right to elusaau if 
they wDhed, full tiide|«'nderie«*. 
The Egyptians d«nimut|iMl Im- 
mediate union of the Htidiin wdth 
Egypt ; and on .Ian. 29, 1947, the 
prt'fuier Xokraahv Biiaha mn- 
nouneed that he fmil hroken off 
lUigotktiom and was aufmdtllng 
the t| west ion to the U.X. mn^urhy 
eouneil, wldeh, after diisea»jiing 
the disputi^ Aug. A »Si*pt, 10, 
jmned further eon»if|er«ti«n of it. 

in common with otlier memfwm 
of the Amh Eg) pt ref«a€»dl 

to the fiaVtltlon of 

Pftleatine vottnl by the U.K. 
general asamnbly In 11H7, and 
jairjdd In the itivaaicm of ihm 
ommtry at midnight of May 
I94B, when the Britlah mandate 
expired. Negotiations in Rhodes 
conducted by the ILN. Palettine 
mediator led to the lignlng of an 
Israel b Egypt hi li armiatiw on Fab. 

i949, Ifept remaining in ooen* 
nation of Oasifi arid the atrip of 
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coast from there to the frontier, 
and also preventing any supplies 
from reaching Israel via the ISuez 
Canal. 

The Watd in Office 

The Wafd party, which had boy- 
cotted the 1945 elections, was re- 
turned in 1950 with a majority in 
the house of assembly of 225 out of 
319, and Faroiik now accepted a 
Wafd government. Discussions for 
the revision of the treaty of 1936, re- 
sumed in Sept., 1950, had produced 
no result by Aug., 1951, when 
mass demonstrations in Cairo de- 
manded cancellation of the treaty. 
On Oct. 8 the Wafd prime minis- 
ter, Nahas Pasha, tabled decrees 
abrogating both the 1936 treaty 
and the 1899 agreement on the 
Sudan. Five days later Egypt 
was invited by the U.K., the 
U.S.A., France, and Turkey to join, 
on equal terms, an Allied Middle 
East command. The invitation 
was rejected forthwith, and on 
Oct. 15 the decrees of Oct. 8 passed 
the assembly with the enthusi- 
astic support of the opposition. 
Organized terrorism broke out in 
the Canal zone, and British troops 
took over control from the in- 
effectual Egyptian police in Is- 
mailia and Port Said. Egyptian 
workers in the mass left British 
employment ; Egyptian railway, 
canal, and other officials refused 
their cooperation. British rein- 
forcements were flown in, and the 
Royal Navy kept the canal work- 
ing. Mass violence in Cairo on 
Jan. 26, 1952, led to damage to 
property estimated at from 
£10,000,000 to £50,000,000 ( British 
property alone at more than 
£5,000,000). At least 60 people 
were killed, including 12 British. 
The same day Farouk dismissed 
Nahas Pasha. 

One premier succeeded another 
until on July 23, 1952, Muhamrnod 
Neguil), an unknown army oflicer, 
c-arried out a military coup, Farouk 
abdicated on July 26 in favour 
of his infant son, born Jan. 16, and 
with his family, including the 
infant king, left Egypt ; and on 
June 13, 1953, Neguib proclaimed 
Egypt a ropubIi<; with himsedf as 
president and prime minister. 
Another army oflicer, Lt.-Col. 
(lamal Abdel Nasser, seized the 
premiership in April, 1954, the 
presidency in Nov., 1954. 

Under an agreement reached in 
July, 1954, the last British armed 
forces left the Canal zotie on J ime 
13, 1956 ; and a month later, with 
out any preliminary diHcusHions 
Nasser annoiUH’od th(^ natiomilisa 
tion of the 8uez Canal ((/.y.), 


Long-standing border clashes be- 
tween Egyptian and Israeli patrols 
came to a head on Oct. 29, 1956, 
when the Israeli army in strength 
attacked Egyptian forces in the 
Sinai peninsula. Next day the 
British and French govts, sent a 
joint ultimatum to Egypt and 
Israel demanding an end of hos- 
tilities. Israel accepted but, Egypt 
rejecting the ultimatum, went on 
to capture Gaza, Nov. 1, and sweep 
the Egyptians from Sinai by Nov. 
2. To separate the warring forces 
a joint Anglo-French air attack on 
Egyptian airfields started on Oct. 
31, and parachute troops were 
landed in the Canal zone on Nov. 5. 
Fighting ended at midnight, Nov. 
6-7, following the acceptance by 
Egypt and Israel of an uncon- 
ditional cease-fire subject to the 
dispatch of a U.N. polfoe force to 
keep the peace between Israelis and 
Arabs. International units began 
to arrive Nov, 15, and British 
and French troops were gradually 
withdrawn during Dec. But no 
solutions of the problems involved 
had been reached by mid- 1957. 

Irene Clephane 

Bibliography. Modern Egypt, 
Earl of Cromer, 2 vols., 1908 ; His- 
tory of Egypt from 1763 to 1914, 
A. B. P. Weigall, 1915 ; Britain 
and Egypt, M. Travers-Symons, 
1925 ; Egypt Sinoo Cromer, Lord 
Lloyd, 2 vols., 1933-34 ; Tho Times 
Book of Egypt, 1937 ; Desort and 
Delta, C. S. Jarvis, 1938 ; Tho 
Economic Development of Modern 
Egypt, A. E. Crouchloy, 1938 ; The 
Land of Egypt, R. Fodden, 1939 ; 
Independent Egypt, Youssef Boy, 
1940 ; L'Evolution de I’Egypte, 
1924~50, M. Colombo, 1951. 

Egypt. British P. and 0. line 
steamship (7,912 tons), sunk, May 
21, 1922, in a collision off tho 
French coast with a loss of 86 lives. 
With over £1,000,000 of buUion 
aboard, she lay at a depth of 
426 ft. Between Juno, 1932, and 
Aug., 1934, an Italian firm, the 
Sorima co., recovered the bulk 
of the bullion. 

Egyptian Hall. London place 
of amusomont, 1812-1904. Situa- 
ted at 171, Piccadilly, W.l, it 
was built in 1812 by G. F. Robin- 
Hon, for th.o natural history colloc- 
tioriH of William Bullock, F.S.A., 
di.s})orHed in 1819. Hero wore ex- 
hibited tho Living Skeleton (Claude 
Aml)oi.se Seurat), in 1825, and the 
(Siamese 'Pwins, in 1829. B. R. 
Haydon iq.v.), in 1846, complained 
that while in one week “ Tom 
Thumb ” (C. S. Stratton) attracted 
12,000 people, his own picture 
(‘xhibition drew 133i~-tho J being 
a little girl. Later tho hall was a 
(centre for Hindi entertainmonts as 
those of Albert Smith, ArternuK 


Ward, and “ Mrs. Brown.” From 
1873 until 1904 w’hen he removed 
to St. George’s Hall, Langham 
Place, J. N. Maskelyne made it 
“ England’s Home of Mystery.” 
For many years the exhibitions of 
the Dudley Gallery Art Society 
were held here. The figures of 
Isis and Osiris at the entrance 
were by Gahagan. 

E^ptology. The study of the 
civilization of ancient Egypt in all 
its aspects. The period covered 
begins with Man’s arrival in the 
Nile valley and ends with the 
latest hieroglyphie inscriptions in 
the 4th century a.d. The subject 
thus overlaps with the study of 
Coptic, tho form of the ancient 
Egyptian language which, written 
in Greek characters with the addi- 
tion of five borrowed from demotic, 
became the vehicle of Christian 
writings from the 2nd century, and 
which has continued in use in 
the Coptic (Christian) Church in 
Egypt till today. 

Despite one or two earlier 
attempts to decipher the hiero- 
glyphs with the aid of Coptic, 
and a few travellers’ records from 
the 18th century, scientific observ- 
ation of ancient Egyptian remains 
began only with the archaeologists 
attached to Napoleon’s mission 
to Egypt in 1798 ; and no great 
progress was made until Cham- 
pollion announced his discovery of 
the principles of the decipher- 
ment of hieroglyphic writing in 
1823. The first 30 years of the 
19th century also saw tho forma- 
tion in European capitals of tho 
nuclei of the great collections of 
Egyptian antiquities. But while 
linguistic study developed steadily 
and inscribed monuments came 
to be treated with respect, the 
archaeological significance of the 
thousands of smaller objects con- 
tinually being brought to light 
up and down Egypt was barely 
perceived until Flinders Petrie 
made his first expedition to the 
country in 1880. Mainly through 
his efforts, in the next 20 years 
excavation in Egypt developed 
a high standard of method and 
care, archaeologist and linguist 
cooperating and checking each 
other’s findings in revealing the 
ancient civilization. 

Egyptology became an academic 
subject with the foundation of 
a professorsliip at Berlin in 1842. 
Fifty years later the first chair of 
Egyptology in England was 
created for Petrie in London. 
Chairs were also established in 
most European countries, at three 
or four universities in the U.S.A., 
and in Cairo, in addition to 
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|X^ffes of academic standing ^ in 
mnsetons possessing Egyptian 
collections. In 1939 excavations 
were being carried out under 
licence from the Egyptian govern- 
ment by museums or scientific 
societi^ from Great Britain 
Erance, Germany, Belgium, Italy, 
Poland, and the U.S.A. Some of 
these had already resumed work 
in Egypt by 1M7. This work, 
however, is gradually being taken 
over by Egypt’s own department 
of antiquities which, originally 
staffed throughout its upper ranks 
by Europeans, now consists almost 
entirely of Eg 3 p>tians. 

fri 150 years since Napoleon’s 
expedition, a vast scientific litera- 
ture has sprung up. It has 
afr^y far outgrown the point at 
which individual students can 
keep up with every aspect of 
d^^tological studies, despite the 
aid . of modem bibliographical 
methods ; with the result that the 
word Egyptologist is now a catho- 
lic term which embraces scholars 
in various fields who are compelled 
to be specialists and confine 
th^nselves more or less to the 
archaeological, the aesthetic, or 

the Imguistic side of the subject. 

S. B. K. OlanvlUe. F.S.A. 

Ehmibmtstein. A towm of 
Germany. ' It stands on the right 
bank of the Rhine opposite Cob- 
lenz. Until 1919 it was a strong 
fortress, a rook nearly 400 ft. 
in height overlooking the Rhine 
and the Moselle being the centre 
of the system of fortifications. 
Ori^aEy a Roman <mteUim, 
it became the property of the 
Treves electors, and was fortified 
by Eugene of Savoy in 1734. It 
was besi^ed frequently by the 
Frmich, and demolished by Napo- 
leon in 1801. It fell to Prussia 
in 1815, was refortified, and after 
1870 modernised. In 1919 under 
the Versailles treaty the fortress 
was destroyed. The pop. of 
some 3,500 were up to 1939 
mgaged in the wine trade and 
shipping. . . 

^miburg, Ilya Ghigorie- 
viOH (b. 1891). Russian writer. 
Educated in Russia, he began his 
literacy career at 20, and during 
the First Great War acted as war 
correspondent. Returning to 
Russia during the revolution in 
1917, he later lived mostly in 
IVance. In the Second Great 
-W^ he was again a corre^ondent 

regularly from 
Moscow. Influenced by Gorki, 
his novels and stories were re- 
markable for their vivid eharac- 
terisatm. The best known include 
Out of Chaos, Trust l^.E., A Street 


in Moscow, The Loves of Jeanne 
Ney. In 1942 (for The Fall of Paris ) 
and in 1948 (for The Storm) he 
received the Stalin prize for liter* 
ature. 

Ehrlich, Georg (b. 1897). An 
Austrian etcher and sculptor. A 
Viennese, he was educated at the 
Vienna school of arts. Awarded a 
gold medal at the Parin art 
exhibition of 1937, he emigrated 
■that year from Austria to live in 
London. His busts — among them 
a notable one of the actress 
Elisabeth Bcrgner— water-colours, 
drawings, and etchings were 
exhibited in many international 
galleries, at the Royal Academy 
from 1940 regularly. The Tate 
Gallery has his bronze head of a 
boy, and President F. I). Hoosc** 
velt owned a donkey in bronze by 
Ehrlich. 

Ehrlich, Paul (1854-1915). 
German physiologist, bf)rn of a 
Jewish family at Strehlen, Silesia, 



March 14, 1854. 

Prolonged 
experimental 
research ea 
brought him 
world -wide re- 
nown, and in 
1908 he shared 
withMetchnikov 
the Nobel prize 
for physiology « . 

and medicine. 

In 1899 he became director of the 
•Speyer Institute of experimental 
therapeutics at Frankfort, whieli 
he made famous by his laboratory 
work in connexion with oanoer. 
The ^ founder of chemotherapy, 
Ehrlich also laboured to discover a 
safe and effective cure for syphilis, 
being latterly assisted by auapati- 
ese doctor, Hata. It was not until 
606 experiments had been made 
that in 1910 real success was in 
sight ; the compound then dia- 
covered being called 606 or sal- 
varsan. Ehrlich also invented new 
bacteriological stains, was one of 
the founders of serum therapy, and 
did important work on diphtheria 
antitoxin. He died Aug. 20, 1915, 
Manufacturing town of 
Spain, in the prov. of Guipdzooa. 
It is 39 m. by rly. W.S.W, of San 
^ebastian. It makes guns, swords, 
bicycles, and sewing maohinee, 
and IS noted for its damascenecl 
^ms and other metal ware. 
Pop. 12,140. 


VON 1788-1857). German poet 
novelet. He was born at Li 
Witz, March 10, 1788, near Rati 
biiesia, a member of a noble Ca 
he famfiy. He published his 
romantic novel, Ahnung 


(icgfiiwuil, in LS15 ; Am dem 
Ivcbrui oincH Taugi'in^difH, 1826, ig 
Well kinmm Hut KirhrndfjrffrankB 
above ail hh a hin Himplo 

nature lyncM liavnig taken their 
place in (h nnan rntpular armg. He 
m'rv(»d ag/unnt France, iKi.'t 15^ 
<luring lH2n ii nempied various 
public* HptHuntmemi*^. ami in his 
Iatc‘r yearn wan diMfinginnhc’d a« a 
(*alh<‘bV public int, lif< di^l nt 
.WiNMc, Xc»v, 26. IH57, His (toJ. 
}(H*lfd WcudvH |6 vccIh, I apia-ar^d 
in iHtll. 

Eichfrona, Johann flMiirniitu 
(1752 18276 fb rman Hibnlar. Ha 
was born at 1 birTrii/tmmcni, tkt, 
16, 1752, and in 1775 itp« 
pointcal profr?<'4Mr ot Ornndal ia«» 
gungc H at Jcuui, and in 1788 at 
Gbtsingf'U, whore* lu’ hsiurcsl for 
tin* of hjH btb, civing Juno 27, 
1827. Hr wan thr first srloJar to 
Mlgurnt that fhr MUiopfir goa|«*l« 
have* one roninuuc nonre r, attd was 
a piom<*r ot tlu* ratacnaltst oriti- 

riHlii of thr Hiblr. 

Eloiribom, Haui. FKti;t»itinH 
(1781 185*1. tu jurist. 

at ,b‘na, X<»v. 2tK 1781, aoii of 
the abccvc* J, ii. Firhhorn, hr 
Htudied at Gottiugi'u and inditretl 
on law at Fran k tort raid hr Jhlcr, 
and obfaimtl a pridramcnihip at 
Berlin. Hr tougbf agaiuHl France 
in 1813, and nltor 1815 wm pro- 
Irsaor at (hiHingcui and at lk*rUn, 
In his latter yrars hr hrhl high 
IKJsitions in thr publir #a*rvlrr, H© 
died at (Vdngnr, duly 4, 1854. 
Eirlihorn k pi*rlm|wi thr 
authority on thr hwn and inslittt* 
titms «}f thr <*rr«mn«. IWriwi hli 
great lb utsrhr Htaafa. «ml H<%’ht«* 
grstdilrhtr (1808 -231 hr wrote on 
privatr and rcrlraiastiral law, and 
hriptal to found a h*gal iirriodioaJ. 

Anrirnt town of 
Bavaria, (Irmiany, It ataiidi on 
thr Altmtilib 15 m, N.VV, of 
Ingoktadt. Foundrd by H, Boni- 
face in 74tl and having urban 
rights ainrr it k rbiriy 

famous for «dd buBdittgii and 
episcopal aii«m*iatlon«, for it« 
bishops wf»m primiai of thr empire 
until thedr lands wrrr armilartied 
in 1802, Thr rathrrlral, which k 
drdioabd to B. Wdlllmid and con- 
tains the tomb of that mint, k 
largely (lothir, but its towrw an* 
Eomanraqtir. Among thr other 
chnrohrs thr moat notable li B. 
Walpurgk* dating from th© I7ih 
century, which holds the salntk 
tomb and k vkitod by pilgrimi 
w 8, Walputuk* day (my I). 
There k a palaoe where 
bishopi and lator Iho dnkta oi 
Leuohtonk^if llml j thk li mm 
uiMid as a law court, while another 
paiaec k uiccl m a library ami 
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museum. Above the town is the 
Wilibaldsburg, once also a residence 
of the bishops, but now a museum. 
From 1817 to 1855 EichstS-tt was 
part of the duchy of Leuchtenberg ; 
thereafter Bavarian. Pop. 8,160. 

Eider. River of Schleswig-Hol- 
stein, Germany. It rises near 
Kiel, and floVs N.W. and W. 
across the peninsula to Tbnning, 
where it forms a bay. Its length 
is about 115 m. Before the 
opening of the Kiel Canal it was 
important for navigation. Vessels 
could go along it as far as Rends- 
burg, whence a canal took them 
to Kiel, thus uniting the Baltic 
and North Seas. This canal 
developed into the Kiel Canal. 

Eider Duck Genus 

of wild duck. Including several 
species, it is famed for its soft 


V ^ '• •a‘«( r 



Eider Duck. Male, black and 
white ,* female, mottled brown 


down, which it uses for lining its 
nest. Eiders have comparatively 
short beaks ; the males have 
black and white })lumage with 
green markings on the head, while 
the females have mottled brown 
plumage. The common cider {S. 
»)oUi'isima) is resident in Great 
Britain throughout the year, but 
breeds only on the Fame Islands. 
The king eider {kS. spectabilis) and 
Stcller’s eider {Poh/Micta stelleri) 
are rare visitants. 

All the eiders are divers, and 
feed upon shell-fish and small 
crustaceans. They keep to the 
rocky shores and nest on the 
ground. A pound of down can be 
obtained from about six nests. 

Eidograph (Gr. eidoa, form ; 
grapheiri, to write). Instrunu'iit 
for copying drawings, dc^signs, etc., 
reduced orenlarg(id, within limits, 
CO any desir(‘d proportion. Honu*- 
what on t he Hues of a pantograph. 



Eidograph. Diagram of the instru- 
ment The arms hearing tracer and 
penoU respectively move parallel in 
all directions, the connecting beam 
resting on a fulcrum 


it comprises a slotted beam adapted he founded ironworks at Levallois- 
to_ slide in a socket, having its PeiTet, Seine. His outstanding 
axis in the centre line of the slot, engineering achievements include 
Underneath each end of the beam the bridge over the Bouro at 
is a wheel ; the wheels are of the Oporto, 1876 ; the Garahit via- 
samc diameter and geared together duct, Oantal, 1882 ; the great 


by a chain. Sliding in 
a guide in each wheel is 
an arm, one of which 
carries a tracer and the 
other a pencil, or the 
equivalent, for copying. 
The gearing together of 
the two wheels ensures 
that the arms will re- 
main parallel for all 
positions of the instru- 
ment. The size of the 
copy is determined by 
the position of the 
beam in the socket. 

Eifel. Plateau region 
of Germany, with small 
mt. ranges rising above 
it. Of low altitude 
(highest peak 2,500 ft.), 
they trend E. by S. 
between the Nette and 
the Ahr rivers towards 
the Rhine and the Mo- 



Eiffel Tower, Paris, 
1887-89; the movable 
dome of the Nice Obser- 
vatory; and the frame 
work for Bartholdi’s 
colossal statue of 
Liberty in New York 
harbour. He was one of 
the first engineers to use 
compresseiair caissons 
in bridge building, and 
invented movable sec- 
tion bridges. His inves- 
tigations of air resist- 
ance were of service in 
the development of 
aeronautical engineer- 
ing. He died in Paris, 
Dec. 28, 1923. 

Eiffel Tower. Build- 
ing in Paris. It was de- 
signed and erected by 
Gustave Eiffel, for the 
Paris exhibition of 1889. 


selle. The E. section is Eiffel Tower, Paris. It is 984 ft. high, and 
known as the Hohe Eifel, is built of iron through- 

the W. section as Sohnee Eifel, out, 7,300 tons of that metal beinjr 


while the S. part, most pleasing 
scenically and most interesting 
geologically, is called Vorder Eifel. 
Near Cochem, on the steep wooded 
banks of the river Eltz, stood 
the castle of Eltz, a beautiful 
medieval building of wood and 
plaster, burnt in 1920. The area, 
left with only the Volkasturm to 
defend it, was conquered by the 
U.S. 1st and 3rd armies during the 
first week in March, 1945. 

Eifelian. Name given to a 
stage of stratified rooks of Middle 
Devonian age. It consists of flag- 


used in its construction. The 
shape is that of a curved pyramid. 
Electric lifts take tourists to the 
top. The tower became an im- 
portant wireless telegraphy station 
and meteorological centre. 

Eigen Function. One of a set 
of solutions of a differential equa- 
tion, e.g, Schrodinger’s equation, 
such that any solution of this 
equation can be represented as a 
linear combination of members of 
this set. See Wave Mechanics. 

Eiger. Mountain of Switzer- 
land, in the Bernese Oberland 


stones, shales, and beds of lime- 


stone attaining a thickness of 500 
ft. intheDinant district (Belgium). 
One series of shales (the Oalceola 


shales) is 
named after a 
peculiar form 
of coral. It is 
well d(‘,veloped 
in Germany- — 
in the Eifel 
district, 
whence the 
name, in the 



Rhino valley, Gustave Eiffel, 
tho Hunsruck, 


the Taunus —and also in Bohemia. 


Eiffel, ALBXANDXiR Gustave 
(1832-1923), French engineer, 
iiorn at Dijon, Dec. 15, 1832, ho 
studied at the ficole Centrale, 


(q.v.), adjoining tho Mdnch ; alt. 
13,042 ft. It was first ascended by 
Charles Barrington, 1858. 

Eigg OR Eao. Island of the 
Hebrides, Inverness-shire, Scot- 
land. It lies about 4 m. S.E. of 
Rum, facing tho entrance to the 
Sound of Slcat, and is 6^ m. long and 
4 m. broad. In tho S.W. is the 
Scuir of Eigg, a porphyritio peak 
1,289 ft. high. Tho rocks have 
boon described by Hugh Miller, the 
Scottish geologist, in his Cruise of 
the Betsy. Fron. Egg. 

Eight. In rowing, a name ap- 
plied collectively to the members 
of a racing crow, when such con- 
sists of eight men, in addition to 
tfie cox. For the Oxford and 
Cambridge and other important 
boat races it became usual to have 


and oxccutod his first notabfo crews of eight, and so in course 
work, the bridge over the Garonne of time the word came to bo used 
at Bordeaux, in 185B, In 1865 in this seuxse. See Rowing, 
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Eight, Piece oe. Name given 
to the old Spanish silver coin, the 
piastre ; it was so called because 
it was divided into eight silver 
reals. It circulated in Spain and 
Spanish America during the 17th 
and 18th centuries, and was com- 
monly met with through W. 
Europe. Its value was about 
four shillings. 

Eighteenth Amendment, The. 
Famous modification of the con- 
stitution of the U.S.A., enforcing 


The first British army to under- 
take large scale offensive opera- 
tions against the Axis in the 
Second Great War was the 8 th 
army j and its victory at Alamein 
against the combined German and 
Italian forces threatening Egypt 
was the first great success of 
British land troops, and a decisive 
battle of the world conflict. With 
the battle of Stalingrad, it marked 
the turning point in the fortunes 
of the Allies. 

First Offensive 

Formed in Nov., 1941, from a 
nucleus of troops experienced in 
desert warfare, the 8th army, 
under Lieut,-Gen. Sir Alan 
Cunningham (replaced a few days 
later by Maj.-Gen. Neil Methuen 
Ritchie), opened its first offensive 
against the Axis in Libya on 
Nov. 18. Tobruk, beleaguered by 
the enemy since April, was re- 
lieved; Benghazi feU on Christ- 
mas eve, Bardia and Halfaya 
were captured in Jan., 1942. Then 
in April came retreat before 
General Rommel, the disastrous 
battle of Knightsbridge {q.v,), the 
gallant but vain Free French 
defence of Bir Hakeim {q.v.), fol- 
lowed by the breakthrough of the 
German and Italian forces, the 
loss of Tobruk on June 22, of 
Mersa Matruh a week later, and 
the advance of the Axis forces to 
Alamein, some 60 miles only from 
Alexandria. The 8th army had 
lost 80,000 men, and been driven 
ba^ 400 miles in less than two 
^nths, Rommel’s rapid advance 
haying been made possible by the 
use of captured British stores and 
vehicles. 

At tMs critical j uncture the c.-in- 
^ Middle East, 'General Sir 
Claude Auohinleck, took over 
tactical command of the 8th army 
and succeeded in stabilising a 
front. At the beginning of Aug. 


prohibition. This article of amond- 
ment became effective on Jan. 16, 
1920, one year after its ratitk-a- 
tion. It prohibited the manu- 
facture, sale, transport, import, or 
export of intoxicating liquors for 
drinking purposes, and was hedd to 
be largely responsible for the sub- 
sequent rapid growth of gangster- 
dom in the U.S.A., particularly in 
the eastern towns and cities. The 
amendment was repealed by the 
21st amendment, 1933. 


Winston Churchill, who said Intiu', 
“ I had some reason to beii(‘Vo 
that the condition of the <U‘.s(‘rt 
army was not entirely satisfac- 
tory,” visited Cairo, w'herc “ it 
was clear to ino that the army 
must have a new start under new 
leaders.” General Sir Harold 
Alexander became c.-in-c,, Mi<ldl(‘ 
East, and Lieiit.-Gen, B. L. 
Montgomery was appoiiiBal to 
command the 8th army. 

Under its new commander, the 
8th in the early days of 8(q)t. held 
an armoured thrust, botwmm 
Ruweisat and El Hcirndmat, 
aimed at Cairo. Then on Oct. 23 
came the attack at Alamein which 
initiated the victorious battle (ff 
Egypt, and the 8th army’s SO-day 
advance in pursuit of a demoral- 
ised enemy across the N. African 
desert to Tripoli (occupied Jan, 13, 
1943), 1,400 m. to the W. The 
8th army entered Tunisia in the 
last days of Jan., overcame the 
Mareth Line (q.v.) in March, 
crossed the Wadi Akarit on April 
6, and next day W. of Gabes made 
contact with American forces 
advancing from N. Tunisia. 

Victory in Tunisia 

At this point all the Allied forces 
in N, Africa caino under the 
supreme command of Gen, Eisen- 
hower, Alexander assuming fight- 
ing command of the British 1st 
army, the Americans, and the 
French troops in Tunisia as well 
as of the 8th. Tunis itself fell on 
May 7, the 11th Hussars (8th 
army) and the Derbyshire Yeo- 
ma,nry (1st army) being the first 
Bntish units to enter tho citv 
On May 16, Alexander sent a 
message to the prime minister, 
bir, It is mj duty to report that 
iumsian campaign is over, 
M enemy resistance has ceased] 

We are masters of the N. African 
shore.” 


rrcparafkmh for th(‘ iin anion of 
kSieily began iminodiati-ly, ami on 
July the Mb arm>,* now ijo 
i'buling the Gamulien Inf fliviHion, 
niiule a iaiulnm in S.H, *Si*'ily in 
eonjunetitm with tin* U.S. ' 7th 
army. Sicily wan conquered hy 
Aug. 17, and on Sept. .3 British 
and Canutiian troops of the Hfh 
army iande<i on the Italian main- 
land, in Galabria. Idmrteen days 
later tlu^v established eontaet at 
Agropoli with the bardpresKi'd 
r>th army, wlneh had landed at 
Salerno. Other Hih army tnaqw 
lamledat 'ranutfo Itatl seeured that 
port and BrindiHi and wereadvane- 
ing up th<‘ east i'oast of Italy. 

Fffiknving the oeuipation of 
Naples (hy the otli army) on (hq. 
1, while the r»th army eontinuetl 
to ndvanee northwar*! to the west 
of flu* Appemnm‘s. tlie Hth army 
advaneed i<»tht*eiiHt of them utitil 
in May, 1944, tlie hulk of it was 
transferred westward to take part 
in th<* final hatth* of t'asHiiHi h/,r,| 
and the eaptnreid the Gustav lane. 
It eontiniu’d to fight through the 
moimtninouH haeklatne of Italv 
and up the east eoa^t, f»eeupying 
Florenee and breaking the (hithie 
Line in Aug., eaptiiring itimini in 
S(‘pt,, Havetnut in Iks*, In April, 
11)4.7, it lu'lpetf to lake Bologna, 
and, enmning the H. Bo iti an 
eneireling movi'ment. trnptwal the 
main IhhIv of th»* (lernian army H, 
of that river. It Tnmiy 

on May 2 aiul reeeivi*d the sur- 
render (J the Ihrnmn e»iinitiander; 
ertjssed intet Auslria on May 7, It 
wasdishaniled ,ly|y 2!», HHA. 

OommtttjSur* of th# Eighth 

When Montgtmiery hJi Italy in 
Jam, 1944, tti |ire|iare for the 
invaskm X. Friinee, fJeiit.-Gem 
Sir (diver la’i’w lotik over eouo 
mand td the Htfi artnv. Trans- 
ferred to H.K, Asia in Xov„ 1944. 
he was sueereiied in the eotnniand 
of the Hih hy Lnmt.dlem Bir 
Hiehard L, M<4Vt*erv. Few armiw 
in British history have eapiuretl 
the imagination of the world m 
did the Hih. Umler Montgornery’i 
inspiring eomnmnd, it aehieyed 
Bueceai«»s ia*areely eqimlliHl on any 
other front. By moving among 
the men, Montgomery matin him* 
self ptTsonally kritiwn to them i 
before major battles he explained 
them the prineipat ohjeeta of 
his strategy -"Umiayal eharaeterls* 
tie» in a general which helpetl 
materially in creating the mtm of 
unity that was the Hth army's 
strength. 

Durhig the fighting In K. 
Africa the 8th afiriy waa eompf^aetl 
in tnaht of British and Empire 
formatkais. Th#w itielnd#»d at 


EIGHTH ARMY; FAMOUS BRITISH FORCE 

Harry Grregson, formerly Editor of Eighth Army News 

Few British arrnies captured the imagination of the public as did 
the Uh, especially in the days when it was fighting in the desert 
and advancing rapidly from Alamein [q.v.) to Tunis. See also North 
Africa Campaigns ; Montgomery ; Second Great War ; Tobruk, etc. 



EIGHTS WEEK 


2973 


EINSIEDELN 


different times the 7th armoured 
division (called Desert Rats from 
their divisional flash, a jerboa), 
the 51st (Highland) division, the 
50th (Northumbrian) division, the 
44:th (Home Counties) division, 
the New Zealand 2nd division, the 
4th Indian division, the Australian 
9th and the S. African 1st divisions. 
Canadian, Polish, Italian, Greek, 
and Brazilian units served with it 
in Italy. 

Eights Week. Popular name 
at Oxford for a period which in- 
cludes a series of bumping races 
for college boats — ^the Oxford 
Summer Eights. The week begins 
on a Thurs. in May and ends the 
following Wed. Usually several 
crews are entered by each college 
and the races are rowed in divi- 
sions throughout each afternoon 
except Sunday. Eights Week is a 
social occasion in the university ; 
with it are associated concerts 
and entertainments apart from the 
picturesque scene on the river. 

Eighty Club. British political 
club. It was founded in 1880 to 
celebrate the victory gained by the 
Liberals at the general election of 
that year, its main object being to 
unite the younger members of the 
Liberal party and to encourage 
them in active political work. A 
president, usually a leader of the 
Liberal party, is elected annually. 
Women members were admitted in 
1920. The club’s headquarters are 
at 36, Victoria St., London, S.W.l. 

Eijkman, Christiaan (1858- 
1930). Dutch pathologist. Born 
Aug. 11, 1858, at Nijkcrk, Gclder- 
land, he became an army surgeon. 
He took part in 1886 in a scientific 
expedition to the East Indies for 
an investigation of the beri-beri 
disease, and was made director of 
the pathological laboratory at 
Batavia, where he stayed until 
1896. Here, by the experiment of 
feeding one hen on polished rice, 
another on unpolished, he estab- 
lished that beri-beri was duo to a 
deficiency of some substance (later 
identified and named vitamin Bl) 
which i.s present in the husk of 
rice grains. W^ith F. Gowland 
Hopkins {q.v.) he was awarded the 
1929 Nobel prize for physiology and 
medicine. As professor of hygiene 
at Utrecht from 1898 to 1928 he 
devised a process for detecting 
the bacillus (toli in watcT. He died 
Nov. 5, 1930. 

Eikon (Gr., image). Holy imago 
or sacred picture used in the wor- 
ship of the Greek Church, more 
usually spelled Ikon or Icon {q,v.), 

Eikon Basxlike (Gr., royal like- 
ness). Book purporting to be 
writtf'u by Charh'sT, and published 


immediately after his execution, 
although moat of the early editions 
bear the date 1648. Its sub-title is 
Tho Pourtraicture of His Sacred 
Majestie in His Solitudes and 
Sufferings. It professes to give the 
king’s views of tho events of his 
reign, and a number of his prayers. 
Milton, in Eikonoklastesj replied in 
detail to the work and first hinted 
at doubts as to its authorship. 
Historians take sides for Charles or 
for John Gauden, later bishop of 
Worcester, who claimed to have 
written it. There are editions by 
C. M. Phillimore, 1879 ; and E. 
Almack, 1904 ; consult also Biblio- 
graphy of the King’s Book, E. 
Almack, 1896. 

EU. Sea-loch between Argyll- 
shire and Inverness-shire, Scotland. 
Forming a W, extension of Loch 
Linnhe, it is 8 m. long and has a 
mean breadth of ^ m. 

Eildon Hills. Range of hills in 
Roxburghshire, Scotland. Situated 
S. of Melrose, they rise into three 
peaks, the highest of which is 1,385 
ft. On the slopes are a supposed 
Druidical tumulus and remnants 
of a Roman encampment. Accord- 
ing to popular tradition, the single 
hill was split into three by the 
“ wondrous wizard,” Michael Scott 
of Balwearie. 

Eilat. Fishing village and 
holiday resort of Israel, on the 
Gulf of Akaba, close to the Jor- 
danian port of Akaba. It lies in 
a beautiful bay with great possi- 
bilities for development as a port. 
Near by are copper mines and a 
granite quarry. Pop. (est.) 2,000. 

Eileithyaspolis. For this city 
of ancient Egypt, see under El 
Kab. 

Eilenburg. Town of the Ger- 
man province of Saxony. It stands 
on the left bank and an island of the 
Mulde, 15 m. N.E. of Leipzig, and 
is a rly, junction. It is a centre of 
the textile industry, and also manu- 
factures chemicals, pianos, furni- 
ture, and agricultural machinery. 
The castle, after which it is named, 
dates from the 10th century, but 
the town, known earlier as Ilburg, 
is older. It was part of Meissen 
and then of Saxony, in which it 
remained until given to Prussia 
in 1815. Pop. (pre-war) 19,500. 

Emaudi, Luigi (b. 1874). 

President of Italy. Born in Pied- 
mont, March 24, 1874, he became 
professor of science and finance in 
Turin university, and was for 
many years economic editor of the 
Corriere della Sera and editor of 
Riforma Sooiale, 1900-35, achiev- 
ing a reputation as an economist 
far beyond his own country. He 
became a Liberal member of the 


senate in 1919. Opposing the war 
against Abyssinia in 1935, he was 
exiled by the fascists, whose econ- 
omic theories he had also criticised. 
Returning from Switzerland in 
1944, he became governor of the 
bank of Italy, and a member of the 
constituent assembly, and in 1947 
vice-premi^ and minister of 
finance. Elected 2nd president of 
the Italian republic 1948, Einaudi 
held_ that office until 1955. 

Eindhoven. Town of the Neth- 
erlands, in North Brabant. It 
lies 8 m. W.S.W. of Helmond and 
is a rly. and an important road 
junction. In 1951 it was the sixth 
town of the Netherlands, pop. 
144,000. A centre of the electric 
bulb industry, it has also radio, 
textile, and tobacco manufactures. 

In the Second Great War it was 
frequently attacked by Allied 
bombers: the radio factory there, 
the largest of its kind in Europe, 
was an important source of supply 
for the German army. The Brit- 
ish 2nd army reached Eindhoven, 
first Dutch town freed. Sept. 18, 
1944. See also Arnhem. Battle of. 

Einhard, or Eginhard (c. 770- 
840). Frankish historian. Bom in 
East Franconia, he was educated 
at the monastery of Fulda and at 
the court of Charlemagne, where he 
was a pupil of Alcuin. He was 
made secretary and superintendent 
of public buildings by Charle- 
magne and was responsible for the 
royal palaces at Ingelheim and 
Aix-la-Chapelle. He continued to 
enjoy favour under Louis, Charle- 
magne’s successor, who entrusted 
him with the education of his son 
Lothair, and in 815 bestowed on 
him the domains of Michelstadt 
and Muhlheim. In 827, unable to 
compose the quarrels between the 
emperor Louis and his sons, 
Einhard retired from court to 
Muhlheim, where he founded a 
monastery, and died March 14, 
840. His wife was Emma, sister of 
the bishop of Worms, and not a 
daughter of Charlemagne, as later 
legends represent. His chief works 
are his Epistolae, and his Life of 
Charlemagne, one of tho best bio- 
graphies of the Middle Ages, and 
the source of most of our informa- 
tion about the great emperor 
(Eng. trans. A. G. Grant, 1905 ; 
H. W. Garrod, 1915). His author- 
ship of the Annales Regum 
Francorum is disputed. 

Einsiedeln. Town of Switzer- 
land, in the canton of Schwyz. It 
stands on the AIpbach, 2,908 ft. 
above the sea, 25 m. by rly. S.E. of 
Zurich. One of the most famous 
pilgrim resorts of the world, it 
owes its importance to the great 
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Benedictine monastery, containing 
a miracnlous black wooden image 
of the Virgin. The abbey, founded 
in 934, and rebuilt in the 18th cen- 
tury, was sacked by the French in 
1798, but the treasury and library, 
with 50,000 valuable MSS., still 
contain many precious objects, por- 
traits, etc. Thronged in the Middle 
Ages, Einsiedehi still attracts 
thousands of pilgrims annually. 
ZwingM was a parish priest here. 

Emstein, Albbet (1879-1955). 
German-born American physicist 
and mathematician, the most 
famous scientist of his age and one 
of ihe greatest thinkers of all time. 
Bom March 14, 1879, of Jewish 
parentage, at Ulm in Wurttemberg, 
he was educated at the Luitpold 
high school in Munich. After a 
short residence in Italy, where he 
acquired a life-long love of music, 
his family moved to Switzerland ; 
and at 16 he went to the Federal 
Polytechnic School at Zurich. 

Failing to obtain a university 
teachiog post, he held a junior 
position in the patent office at 
Bemo, 1902-08. While there he 
produced technical papers in 
^yaics and mathematics of such 
brilhanoe as to establish his name 
amongst his scientific contempor- 
aries.^ Appointed to a university 
post, in the Technical University 
at ^rich, 1909, to the chair of 
phymcsat:i^ague, 1911, and to the 
j^ofeasbrship of theoretical physics 

Zurich. 1912, he accepted in 
- 1913 the directorship of the Kaiser 
Wilhehn Physical Institute, a post 
wlffi(^ carried with it a professor- 
ship in the University of Berlin. 

For the next 20 years Einstein 
persevered in developing his gener- 
alsed theory of relativity. He was 
eieeted a foreign member of the 
go^ Society, 1921, gained the 
i^obel prize for physics, 1921, and 
was awarded the Copley medal of 

Boyal ^ciety, 1925. Away 
^ native Germany when the 
^zis assumed power, he refused 
te return to a land which perse- 
-CQ^ his coreligionists. Stripped 
of hin Foperty, he lived for some 
fiOttths m seclusion in Belgium, 

^ to teke part in mass 

Fot^ meetmgs against Nazi per- 

1933 he jotaed 
we Mstjtiite of advanced studies 
m Princeton, New Jersey, as 
p^e^ of theoretical physics 
to 1945. He h&i S 
during the First Great 
yar Iwt in 1939 he wrote 
g „Presitot Roosevelt wamine 
tom ttat tile eitraotion of^ 
togy from nuclear fission, lately 
d® OM^d with single particles, 
might be turned to account by 



Germany in making a military 
weapon of devastating power. Thin 
letter played a substantial part in 
the political decision of the Allies 
to develop the 
atomic bomb. 

He became a 
U.S. citizen in 
1940. After the 
war he contin- 
ued his Zionist 
work, and in 
1952 ho re- 
ceived, but de- 
clined, an in- . Albert Einiteim 

vitation to be- 

come president of Israel Ho dies! 
at Princeton April 18, 1955. 

Einstein’s scientific work has 
been compared with that of Isaac* 
Newton. Whilst Newton’s Hchi(»v{'* 
ments were doubtless the mon^ 
fundamental in that his theories 
brought predictable order out of 
observational chaos, Einst-ein’s 
will probably have the more far- 
reaching immediate ofFe(?tH in th<» 
practical field. As a young man he 
was impressed by the diserepaneies 
between classical radiation theory 
and the Planck hypothesis that 
light appears only in terms of dis- 
Crete energy quanta. His first 
scientific papers, 1901-05, on 
statistical thermodynamics led to 
his mathematical demonstration in 
1905 that light was propagated in 
whole quanta, and could bombard 
matter in the form of individual 
photons. This explained the oh- 
served facts of photo-electricity 
and led to the rational explanation 
of optical spectra given by Bohr in 
1913. ^ But the part of Einstein’s 
work in this period that attracted 
most attention was the develop- 
ment of the restricted theory of 
relativity. This was con tamed in a 
paper, 1905, “On the Electro- 
digamies of Moving Bodies,” 
winch announced, as a new basic 
principle of physios, that time and 
space are not absolute concepts, 
and that each observer uses units 
of space and time that are so ad- 
justed as to make it impossible to 
detect, even by experiments with 
ught, any common uniform mo. 
tion. In 1906 Einstein drew the 
tmther conclusion from this theory 

that With r 


that with each unit of mass m 
^sociated an amount of energy 
mcl where c is the velocity of 


E 

light. In this equation the 
key, on the cosmic scale, to the 
301^ of stellar energy aad, on the 
toMtnal scale, to abundant 
nuclear power, 

before 

celerated motion and to the phe 


mmmum nf gra vital inn. Tlaaigh 
the philnHopiiical difFereiieeK In;. 
tWM\ the gem^ral theory of rel 
ntivity, I frill ami Newtonian 
meehanii'H areenormmiM, the pme- 
tiealdifTeriUK'CHftre fninnte, atid He 
entirely in the realm ofioftronomy. 
Gne eoiieerim a hIow rr»tatif.n of the 
orbit ot tin* planet Meriairv, the 

magmtndo of whieh wan aei'imitelv 
(‘xplained by general relativity, 
A Mec'ond dilTerem-e ben fn tj,*. 
havionr ofa ray of light in a gmvl 
tationai tiebl Kim*tein'H thc*orv 
pn*dieted a lH*mling ubieh in jusl 
Muffieient. for light gra/,ing the 
SunV Hurfaee, tfi la* ob>ierved dur. 
ing a total w4ar fn lipm*. British 
expeditioiiH«— one from Greenwich 
toS«>bral N» lirar.i!, the of her from 
Ganihridge to I’lineija* oft the 
W. eoant of Afriea trinmphnntlv 
verified the e*Te*t at tho totil 
eeiioM* of May ihl 1919, 

Hih third prediefioii, fimt 
trum lineM Hfiouhl Ik* diaplaeed to- 
\vardrt the r«‘d In n atrong gmvdti- 
tional fiebl |h more flidienlt to ob* 
Herv'e, X<‘\erthc»|eH», Einstein Wfts 
eneouragial to develtip the eoamo* 
logieal implientionK t»f hk thwn* 
and (in eol!al«»ration with de 
Hotter) he deviHifl, HI32. a math, 
cmatieal rmwlel of an extatriding 
nniv'erai* that IsKirK a eloiM* re» 
aemldame to tin* riaij nnivermi as 
revmied by the giant tidi»seop^ 
dtwelo|>mi in iindd-Nith eentwry, 
Tlieritafter he ermeent rated on 
generalising the Im^ie tameiqite of 
phyaira into a unifle*{ ffidrl thwry, 
repremuiting nil physleni 
cliK-tnemngnetie, niielear, and 
gmvitational together with mat- 
ter and ratliiition, into one t 
whole. Two ymrs after bis 
it was still t<Ki eariy to 
whether ids Intent attempt^ 1951, 
at thk was aimwl aright. 

Einstein wnite in Oorinan and 
his warki are extremely tecbnl«d. 
ibe most popular of them was 
published In an English tmnskMoi 
in im m The Meaning of na- 
tivity ; a final revlsefl edition ap* 
pearcKl jawthumotisly in 195«. Eli 
other works irmitide My Philo* 
sophy, I9S4; The World as I Hm It, 
1935} Ttm Evolution of Phynloi 
(vrilh U Infoldh iW, VmmM 
Emstein the fkmftther, A, M« 5 kow* 

A. Eeiior, 1931 } 

! H. O. Omr- 


Philoiophor Scientist, @d, F. A. 
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D. D. EISENHOWER, 34th U.S. PRESIDENT 

Xti«ut.-Oen. Sir Gifford lie Quesue XCartel, D.S.O> 

Eisenhower, whose ability to secure the loyalty and co-operation of 
the men of varied nationality and personality who served under 
him during the Second Great War was a vital factor in the success 
of his campaigns, in 1953 achieved the highest position his 
country could give him — that of President of the U.S. A. 


1886 until his death, Sept. 28, 
1927, he specialised in devising 
methods for exploiting electricity 
in the diagnosis of disease. In 1911 
he invented a string-galvanometer, 
the basis for the electro-cardio- 
graph. In 1924 he was awarded 
(he Nobel prize for physiology and 
medicine in recognition of the 
great progress made through his 
inventions in the treatment of 
heart diseases. 

Eire. Irish name of Ireland, 
commonly used during 1937-49 
for that part of the island consti- 
tuting the Irish Republic (formerly 
the Irish Free State) as distinct 
from Northern Ireland. See Ire- 
land ; Irish Republic ; Northern 
Ireland. 

Eisenach. Town of E. Ger- 
many. It stands in the valley of 
the Horsel, 32 m. by rly. W. of 
Erfurt, and was internationally 
known mainly by the neighbouring 
Wartburg (q.v.) with its legends 
and history. Of its seven monas- 
teries in the Middle Ages, one is 
partly preserved, together with the 
Romanesque church of S. Nicholas 
(12th century) and the church of S. 
Anne (13th century). The market 
church, former palace, built 1742- 
45, and town hall, built 1508, re- 
built 1638, are other remarkable 
buildings which survived the 
Second Great War. 

J. S. Bach was born and Luther 
wont to school in Eisenach, which 
was renowned for its schools, 
theatre, iniiseums, and spa for 
rheumatic diseases. Founded in 
the 12th century by the Thurin- 
gian landgraves, it was a capital 
of a separate duchy from 1672 to 
1741, then united with Weimar. 
It remained the second residence 
of the dukes of Saxe-Weimar- 
Eisenach until 1918. It fell to 
American infantry in the Second 
Great War, April 6, 1945. Pop. 
(ost.) 45,000. 

Eisenberg. Town of E. Ger- 
many, in the sub-district of Alten- 
burg. It is 24 m. W. of the town 
of Altonburg, and is connected by 
rly, with Leipzig. Old buildings 
mcluded a castle, churches, schools, 
etc., and there are porcelain and 
piano factories. Pop. (ost.) 12,000. 

Eisenbower, Mount. Peak of 
the Canadian Rockies. Formerly 
called Castle Mt., it was renamed 
in 1946 in honour of Dwight D. 
Eisenhower for his successful work 
as supremo commander of the 
Allied expeditionary forces in 
north-west Europe during 1944-45. 
The mountain is near Banff, in 
the S.W. of Alberta. Its altitude is 
9.390 ft. 


Dwight David Eisenhower was 
born on Oct. 14, 1890, at Denison, 
Texas, U.S.A., the 3rd son of 
David J. Eisenhower and Ida 
Elizabeth Stover. His family 
moved shortly afterwards to 
Abilene, Kansas, where he received 
his early education. In 1912 he 
went to the U.S. military academy 
at West Point, graduating 1915. 
He did not take a leading position 
in his academic studies at school or 
at the academy, though he passed 
his tests satisfactorily ; at both 
he excelled in sport and games. 

During 1915-1917 he served 
in the infantry as a company 
officer, and as an instructor in 
army service schools at Fort 
Leavenworth. In 1918 he organ- 
ized and commanded Camp Colt, 
a training centre for tank corps 
troops. He remained uith the 
tjink corps until 1922; then 
became executive officer of Camp 
Gaillard, Panama, and subse- 
quently served in various posts in 
many parts of the U.S. A. In 1926 
he graduated at the command and 
general staff school, Fort Leaven- 
worth, Kansas, being placed first 
in the list. Next year, with the 
rank of major, he W'as appointed 
to the American battle monuments 
commission in Paris. 

During 1929-33 he was assistant 
executive in the office of the 
ass'stant secretary of war, gradu- 
ating meanwhile from the army 
industrial college, and drafting the 
war department’s plans for indus- 



trial mobilisation in case of war. 
Until 1935 he served in the office 
of the chief of staff ; then until 
1940 he became assistant military 
adviser (under Gen. Mac Arthur, 
q.v.) to the commonwealth of the 
Philippines. On returning to the 
U.S. A. Eisenhower served, in 
quick succession, as chief of staff 
to the 3rd division, the 9th corps, 
and the 3rd army, taking in the 
last named post a prominent part 
in the 1941 manoeuvres in Louisi- 
ana — largest peace-time military 
exercise ever held in the U.S.A. 
By now a brig.-gen., he went to 
Washington as assistant chief of 
staff in charge of the operations 
division, war department general 
staff, under Gen. Marshall {q.v.), 
until in June, 1942, now a maj.- 
gen., he was ordered to England, 
as commander of U.S. forces in 
the European theatre of operations 
(a new post), with instructions to 
begin preparations for U;S. partici- 
pation in a cross-Channel attack 
against “Fortress Europe.” His 
promotion to lieut.-gen. followed. 

Shortly after his arrival in 
England, he was ordered to take 
command of the Allied attack on 
Vichy-controlled French N. Africa. 
The Vichy and U.S. governments 
were still in diplomatic relations ; 
and since information furnished 
by the American charg4 d’affaires 
in Algiers, Robert Murphy, led 
the Allied leaders to believe that 
whereas a British landing force 
might encounter opposition the 
Americans would be welcomed, it 
was decided that the initial land- 
ings should be made by U.S. 
forces only, a British force landing 
later, with General Eisenhower as 
c.-in-c, of the whole. 

Eisenhower made his own atti- 
tude towards his command clear 
by stating : “ This is an Allied 
campaign . . , There will be 
neither praise nor blame for the 
British as British or the Americans 
as Americans, We are in this to- 
gether as allies. We will fight it 
shoulder to shoulder.” 

The date set for the invasion was 
Nov. 8, 1942. The day before, 
Eisenhower broadcast two mes- 
sages, also distributed by air, to 
Frenchmen in N. Africa, em- 
phasising that his forces came as 
friends to make war against 
France’s enemies, and that the 
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sovereignty of France over French 
territory remained unaffected. 
Giraud describing himself 

as c.-in-c. of French forces in 
N, Africa, broadcast an appeal for 
support from his fellow country- 
men ; while De Gaulle 
broadcast from London, urging 
the French in N, Africa to rise and 
help France’s allies. Satisfactory 
landings — the largest operation of 
the kind ever attempted to that 
date — were effected in Algeria, 
though not without serious oppo- 
sition, brought to an end on 
Nov. 11 when Admiral Darlan 
(q,v.), c.-in-c. French (Vichy) 
Forces, who happened to be in 
N. Africa, decided to throw in his 
lot with the Allies and ordered the 
French to cease fire. 

Appointed C.-in-C. North Alrica 
While the Allied troops under 
their field commanders advanced 
against increasing German oppo- 
sition into Tunisia, Eisenhower 
found himself involved in a net 
of French political intrigue in 
Algiers, somewhat simplified by 
the assassination of Darlan, whom 
no one trusted, on Dec. 24, 1942. 
President Koosevelt and Winston 
Churchill, meeting in Casablanca 
in Jan., 1943, eased the political 
situation by bringing De Gaulle 
and Giraud into personal contact 
there; and in consultation with 
the combined chiefs of staff settled 
the order of military precedence 
to include the 8th army, then 
advancing towards Tunisia. This 
decision, made.- public on Feb. 6, 
created a N. Africa operational 
theatre under the command of 
Eise^ower, with Gen. Alexander 
as his deputy. Eisenhower’s pro- 
motion to gen. followed in a few 
days. COiurchill, who spent Feb. 
5 ani 6 with him at Algiers, told 
the house of commons on Feb. 11, 
I regard him as one of the finest 
men | have ever met.” 

course of the fighting in 
TunMa is described under North 
^ca Campaigns. It finished in 
May, and preparations were im- 
mediately begun for a landino* 
m conquest of which 

wa® earned through triumphantly 
under E|senhower,’s command be- 
^een July 10 and Aug., 17, 1943. 
The swiftness of this operation led 
to the downfall of Mussolini, and 
ime surrender of Italy on Sept. 3 
the ^y of the first Allied landings 
(again under Eisenhower’s com- 
mand^ on the mainland of Europe 
neap Eeggio in Catania. - - 
In^c. Eisenhower was notified 
by the combined chiefs of staff 
that he had been appointed 
supreme commander of the British 


and U.S. expeditionary iori'c.- 
organizing in the IhK, for ih<* 
liberation of Europe, fii a p^^s- 
interview at his O.ILQ., in 
N. Africa, he declared that hi^* 
immediate job would he “ to ucM 
the directing team together in 
such a way that no real frlet i<»n 
ever develops, that. jH'ople trust 
each other, work in unison, ami 
go into this thing with their full 
weight.” 

Eisenhower ha<l proved m>t only 
his own ability to work with men 
of other nationalitie.sand of vary 
ing temperaments, but also a ran* 
capacity for getting them to work 
together, ami he was to continue 
to demonstrate thcvse gifts e-Hsentia! 
to the successful outeomc of the 
Allied purpose.. 

The outline plan <»f Overlon!, 
as the operation in whi<*h ha \va« 
now engaged was oailed, had lH*en 
approved at the Quebee eonferenee 
in Aug., but when Eis<*nhower 
studied it early in Dec, ha felt tin* 
initial assaulting forces propoHi*d 
were of insufficient strength, and 
the front too narrow*. 

On his arrival in Lomlon on 
Jan. 15, 1944, he initiated dis- 
cussions which led to an incrcaw* 
in the striking force from three to 
five divisions, and the extension 
of the beach-head area. His 
official appointment as Bupremt* 
Commander Allied ExjKJclitionary 
Force dated from Fob. 14. His 
headquarters (known as SHAEF), 
located at first at Norfolk House, 
St. James’s Sq., Jjondon, was 
moved at his dosiro, with the 
object of closer unification, to 
Bushey Park, near Kingston-on- 
Thames, in March. 


XU9 xrjTQYooaoie JLieoiiioQ 
The date originally set for 
invasion was May 1 ; but the 
sufficiency of assault craft for 
larger striking force Eisenho 
was using made postponem 
necessary, and the first week 
June was chosen instead, Bh 
hower setting June 5 as the 1 
date, subject to last min 
revision if the yveather were 
favourable. The 6th and 7th v 
equally acceptable, but then 
next date on which conditiom 
time and tide were suitable 
June 19. June, 1944, brought 
weather experience 
™ Channel in June tor 20 ye 
The weather forecast oh 
ntqming of J une 5 “ eontaine 
gteam of hope,” says Eisenho. 
tar. the- Mowing day. “ At 0< 
horns on June 5 I took the f 
and irrevocable decision : the 
vasion of France would take pj 
on the following day.” The gn 


dei HUUi in nuliJjin In-tt.rv hnd 
hf't'n nmde. *jnd thi* \ntoriuuH 
tanip.'UkUi idr«i'rd»ed nndvr the 
ht'udinu: EurMpr, Ldt«>rntiun of) 

iiuhuied. 

Alti I I he depnrtun* of the 
Gerinnu sh h’ualcM frMin the wur* 
render ferenuuty ul Heims on 
May 7, HUd, Kj«oiho\ii,ri n^id to 
the Alheti f who haJ 

uitiUH^'d ft ; I'liH iujt 'mdilional 
HurnuMief hn*- Hmi a«hu\ed by 
team u<*tk. ‘fo i‘u*rv wnljurdmate 
in lhi« ‘funmund «d tm* tntUion 
men u ho tnok part I »tue a debt of 
erat dude wimh I ran never 
ri’pav.” In the muu In^nm his 
report <nj the tqwsuatienH in N.W, 
EuHqa' he wrote, ‘ ’fhe I nited 
.Staten of Amerna and 
Britain Inne worked, md merely 
HH allies. Imt nn i»ne nathm* 
ponhnu Siieir ri'Hourees4 i»f men ami 
material alike , . . An nllkal 
experiment u»pre« edmited in the 
hiHiorv of the World hm l>een 
enrried out uith deii^ne reaulta/’ 
The fivervi hi'lmiini **nereMa of thk 
uigiintie e\|n*iiinefit ssm the 
meaaure of Ei-aathoui r’?* great mw 
of eharneter ami hi?« uMdom. 

Award* lead Honouri 

EiHeuhower wim among the first 
thriH* <4(«ldiera to la* made geimml 
t»f the r.S, army when that five 
«tur rank uaw i rented Dee,, HM14, 
He wan iltowett in Mareh» HH5, to 
he e.dn-e. of f he Amerieiin fortw 
of tu'fupalioM m Dermniiy, «ml 
I'hief IhS. r*'|m*Himfaf iv<* m the 
Alliwi military g‘i\«»rnmefit of 
Germany, po»ta he aft^r 

th(» mirmnder of the tlerman for*w 
in May, making hU H.Q, at 
Frankfori-on-MHin. tin June 1 1 
ho flew to KngliimL Next day he 
drove Ihnmgb et!ta*ring erowds 
to tho Guildhall to reeetve the 
froodom of tho eity of lamdon, 
and tho sword worn by Weflitigton 
at Waterloo, lasmlltia eompletlon 
of a a|>oem! «w*ord of hormiir, The 
same day King Oeorge VI eon* 
forrtHi on him, ita fint American 
recipient, the O.M, (he had been 
made hem. OXML in HH3). On 
June IS he wa» in Washington, 
where he adcIrt^iatHi a Joint eemion 
of Cosgresi, descHhing the work 
of ft commander m ” a aoub killing 
task,*’ and ©x|w»iiing hla deep 
sens© that war muai not happen 
again. Pwident Truman con- 
ferred on him the D.B.M. On an 
official visit to New Y ork mxt day, 
to receive It® freedom, ho was 
given the biggest reception In th# 
city’s history, th© crowd along hk 
S7-miie drive being estimate at 
four million. The Order of Victory, 
highest Eusaian deooratfon, was 
conferred on him, in June, aiKi 
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when he visited Moscow in Aug. he 
was feted by Stalin. Then he went 
to Belfast and Edinburgh, receiv- 
ing the freedom of both, and the 
life gift of a flat in Culzean Castle, 
Ayrshire. On Nov. 20 Eisenhower, 
who favoured a unified command 
for the U.S. armed forces, was 
made U.S. chief of staff. 

Appointed president of Columbia 
university, New York, in 1947, 
Eisenhower was supreme Allied 
commander in Europe in the North 
Atlantic treaty organization, 1951- 
52. He had in 1948 refused sugges- 
tions from both Republicans and 
Democrats that ho should be can- 
didate for the presidency ; but in 
1052 he gave up his appointment 
in Europe, resigned from the army, 
and accepted nomination as Re- 
publican candidate. In the election 
ho carried 39 of the 48 states, to 
become the first Republican elected 
president for twenty years ; and 
in Jan., 1953, was sworn in as 
34th president of the U.S, A. He 
himself again carried the country 
triumphantly in 1956 ; but the 
Democrats carried a majority in 
both houses of congress. 

Eisenstadt. Town of Austria, 
in the prov. of Burgenland. It is 
25 m. S.E. of Vienna, at the base of 
the Leitha Mts. It is famous for 
its magnificent palace, long the 
residence of the Esterhazy family. 
Built in 1683, and enlarged in 1805, 
thi.s has a fine library and beauti- 
ful gardens- The town has also a 
Franciscan monastery, with a 
church in which members of the 
family of Esterhazy are buried. 
Haydn, conductor of the palace 
orchestra from 1760 to 1790 s 
also buried there. 

EisensteiUjSfiEGEi (1898-1948). 
Russian stage and film producer. 
Born in Riga he became a scenic 
artist in 1920. His interest in psy- 
chology was evidenced in his 
methods of dramatic production ; 
and when in 1924 he directed The 
Strike, the first film in which 
masses of people took the place 
of single characters, he was recog- 
nized as a force in film technique. 
His later films, largely propagan- 
dist, included The Battleship 
Potemkin Ten Days that Shook 
the World, I’he General Line, 
Thunder Over Mexico ; and the his- 
torical dramas, Alexander Nevsky 
and Ivan the 'rerrible. Producer 
for the first Russian workers’ 
theatre, he was awarded the Order 
of Lenin, 1939, and thelStalin prize, 
194 L tic wrote The Film Sense 
1943, and articles on films and 
film technique in periodicals. He 
died at Moscow, Feb. 10 1948. 


Eisleben. Town of Germany, 
in Saxony. It is 20 miles W.N.W. 
of Halle, and is famous for 
its association with Luther, who 
was bom and died here. The 
chief churches are those of S. 
Andrew and SS. Peter and Paul, 
both 15th century. There are 
separate town halls for the upper 
and lower towns. The memorials 
of Luther include the house in 
which he died, now a museum, a 
school which he founded, and a 
bronze statue, Eisleben has a 
school of mining, and is the trading 
centre for silver and copper mines. 
It was long on the lands of the 
counts of Mansfeld. In 1710 it 
passed to Saxony, and in 1815 
became part of Prussia. It was 
in the Russian occupied zone of 
Germany after the Second Great 
War. Pop. approx. 25,000. 

Eisner, Kurt (1867-1919). The 
name adopted by Salomon Kos- 
nowsky, German Socialist writer 
and politician. He was born in 
Berlin, May 14, 1867, of Galician- 
Jewish origin. Joining the Soci- 
alists he became associate editor 
of their organ, Vorwarts. When 
the First Great War broke out he 
joined his party in supporting it, 
but before the end he was one of 
the South German leaders who 
opposed the Kaiser. On the out- 
break of the revolution of Nov., 
1918, ho himself took the position 
of prime minister and minister of 
foreign affairs, and later that of 
first president of the Bavarian 
republic. He sought to separate 
Bavaria from the rest of Ger- 
many, and to make separate peace 
arrangements with the Allies, but 
unavailingly, and was assassinated 
in Munich, Feb. 21, 1919. 


Eistaler Spitze. A peak in 
Czecho-Slovakia, 8,630 ft. It is 
one of the most difficult climbs 
in the High Tatra, but the views 
from the summit over the wide 
plain of Galicia to the N., and 
the Hungarian lowlands to the 
S., well repay the climber. 

Eisteddfod (Welsh, session). 
Welsh national bardic festival : a 
public meeting at which contests 
are held in music, making or re- 
citing poetry, writing prose, and 
arts and crafts of all kinds. Hardly 
a district in Wales does not hold 
a local Eisteddfod at least once a 
year ; and the National Eisteddfod 
is held in N. and S. Wales alter- 
nately during the first week in Aug. 
The date of origin is not known, 
but certainly the holding of con- 
tests is an ancient custom among 
the Welsh. A festival held by Lord 
Rhys in Cardigan Castle in 1176 
was “ proclaimed a year in 
advance in Wales, Ireland, Scot- 
land, and England. There were 
two main contests, one for poets 
and one for musicians, and the 
winner in each contest was given 
a chair. 

The next Eisteddfodau of which 
there are records were at Car- 
marthen (1450), and Caerwys 
(1523 and 1568). Probably many 
minor festivals were held in Wales 
during the 17th and 18th cen- 
turies, but they bore little resem- 
blance to the modern Eisteddfod. 
In 1789 there were great assem- 
blies at Llangollen and Corwen. 
Soon afterwards societies sprang 
up throughout Wales to foster 
literature and music and the Welsh 
language. In 1819 at Carmarthen 
the Gorsedd, with its colourful bar- 
dic rites, came for the first time 
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intn the framework of the Eistedd- central station. The pressure of 

Sh Oo^iaw to popular heUef, the air forces the drainage throiigh 
“baxtoSo^/rot a legacy a system of .valwes, nut il it reachcH 
from tlie pre-Christian era, but an its disohargmg pomt. See Brake > 
invention^ of Edward WilHams Injector ; Pump j Steani Engine. 

iX MorgLwg) in 1792. He Eka (Skt., one). Word used by 
meant the Gorsedd to take the Mendeldeff as a jprefix for ® 
p]X of the Eisteddfod, which thetical element which filled a 

however gained ground so guiokly blank in his arrangcnients of 
that he ^decided to make the oheniioal elements according to the 
fnm'.-T part of the latter. At periodic table. By cxtenmoii. eka- 
n».m,..rXr., taking some pebbles iodoform was the name given to a 
out of his pocket and laying them sterile iodofom produced by 
in a circle on the ground, he mixing with iodoform a anuiil 
started the tradition by which the proportion of paralorm. 
gresht circl6 of stones is seen when ElKit6riiibi3J’g» Iformor nftme 
the Gorsedd is held in the open air. of the Russian town of S vordlovsk 
At the Denbigh Eistedto^d of (q.v.). Hero Tsar Nicholas II and 
1S60, a council was set up to or- his family were assassinated on 
ganize a single annual festival for July 16, 1918. 
the nation. The council was re- Ekaterinodar. to Krasnodar, 
placed in 1880 by the National Ekhmin, OB Akhmin. Town of 
Efeteddfod Association, which be- Egjrpt. It stands on the Nile 70 m. 
came the National Eisteddfod above Assiut. For more than 
Council in 1937. One of its func- 2,000 years it has been the chief 
tions is the publication of prize- centre for the raanufacturo of the 
winnmg works and adjudications, cotton shawls used by the nativess. 
During the Second Great War the Here are the remains of a temple 
Eisteddfod was held in a curtailed dedicated to Pan (the Egyptian 
form. Min), and other ruins, and an 

Ejectment (Lat. ejectore, to cast extensive Egyptian and Roman 
out). Name of an old English ac- cemetery. In early Christian times 
tion to recover possession of land. Ekhmin was an important Chris- 
Originally it could be brought only tian centre. In the neighbourhood, 
by a leaseholder and not by a free- near the village of Hawawish, have 
holder ; but by the fiction of John been found valuable papyri, in- 
Doe (q.v,) judges allowed it to be eluding the “ Gospel of Saint 
made use of by freeholders, who Peter.” Pop. 28,000. 
preferred it to the cumbersome Ekron. Ancient town of the 
remedies of a writ of right, or a Philistines. It is the modem Akir, 
writ of Novel Disseisin. By the a small village in Israel, 
Commmi Land Procedure Act, situated 23 m. W. of Jemsalem. 

John Dw was abolished, A Jewish colony was established 
md now an action for the posses- here by Lord Rothschild in 1884. 
sdon of land may be brought by El. High god of the Phoenicians 
anyone entitled to such possession, in the Ugaritic literature of the 
Se§ Land Laws. ^ 2nd millennium b.o. He was king 

l^ector. Appliance for operat- of the gods, lord of creation, and 
ii%:a vacuum brake by exhausting supreme judge of mankind, and 
ejecting air from the brake bore a close relationship to the 
It consists of a pipe Hebrew High God of Biblical 
wpliln an Outer casing with an an- times (cf. Gen. 46, v. 3). Philo of 
space between the two. Byblos identified him with Buronos 
When steam is admitted to the of Greek mythology, 
pipe, in the act of escaping at the Elaeagnaceaa (Gr. elaictj olive • 
oat& end it draws the air from the hagnos, pure). Small family of 
space which is connected shrubs and trees, natives of the 
by piping to the brake cylinders. N. temperate and tropical zones, 
^ives are provided for controlling They are more or less covered with 
ttic amomt of steam and air ad- silvery or brown scales. They have 
mitted. The ejector IS fitted in the entire leaves, and small white or 
divers cab^ and IS controUed by yeUow flowers. The fruit is mem- 


* a • 1 i 1 ^ — .A. AAV Ai.UJ.Kf JX> IUVUa* 

the driver, but valves are branous, and enclosed in the tube 

provided m guards vans so that a of the calyx. The two best known 
guard can apply the brakes in- species are the oleaster {Elaeagnm ) 
dep^dently, The same principle and sea buckthorn {Eippopha^), 

IS m many ways for moving Elaeoca^us (Gr. ekSf ^ve ; 

4. . fruit). Genus of evergreen 

An ejector pump is one used shrubs and tress of the family 
pnncipallyforthe dr^ageofflat Elaeocarpaoeae. Natives of tS 
^tnets and works by of East Indies and Australia, they 

compressed air supplied from a have alternate, lanoe-shaped It 


ELAGABALUS 

oblong i<‘aveH, and Hinali, white, 
fragrant ib>wrrM in nprayn. The 
ch(‘rry*likt‘tniit basa rrmgh -shelled 
seed. 

Elaeococca eiaia, olive; 

Kf o<i ). t f>f plants of 
the family Kujfhorbiac’eae. They 
are nativen of rbina mu\ Japan. 
The Heedi4 by preHann^ yield 
valualJe oik am! tiione from E. 
venticnMy a *la|nmw’ plant, are 
used for burning in Ininpw , from a 
rhineHo sjMTJeH, E. rtminu. k 
fJdainetl an oil tn^eful for mixing 
paintN. 

ElaaoUtO (Gr, r/oiV/, olive; 
Hlhmy Htoiie). A variety of the 
njiiKTal iieplu lino, thoorotioally a 
Hilieate of smliuin and aluminium 
(NaAIHiO^) but aluay?* eontaining 
exeeHK silica and a little jaitmth, 
Curront UMiigo tomk to drop the 
nauu* in favour id nrjJieline, 
Elaeoiito gonorally oj oura in mas* 
sivo form, ran Iv in 4'»»ar»i‘rryNtak; 
it k uHimlly cloudy \ulh inimite 
inelimitms and ban a greany liistrt*. 
It ia eharavtcristic *>1 certain 
granular alkaline phitouie rocks, 
to N’t'pheiiiHo 

Elagahultts <»it HKnitMuitAUm. 
Homan cmjMTor a.u. 2lt4221 
I’hcKon ofSextUH \’arius Mnreelltis 

and Julia 
Soaemiaii he 
originally 
ealk’tl \‘aria» 
A V it us 

anus, He was 
born and 
brought lip at 
H in e » a i tt 
Hyria, when* 

Eo^*lS^ « t hr age of 

nmtintW IS ha was 

Cflp/f Humtt ma<le prkst of 

Eiagabalua, the Byrian sun-godt 
and assumed his name. By pro- 
tending that he was the natnul 
son of Oaraealla* bin grandmother, 
Julia Maesa, persuaded the legiemi 
in SjTia to proclaim him emperor, 
under the name of Maroui Aur«»Ilu« 
Antoninus. 

Abandoning the reins of govern- 
ment to his mother and grand- 
mother, h© devok^d the first ymr 
of hk reign at Homci to the in- 
troduction of the wowhip of the 
sun-god, represented by a hufi* 
conical bkek stone which he hid 
brought with him from the East 
A sexual pervert, duHng his short 
reign he indulg^ In almost wu- 
tinuous delmwohery. His attempt 
to murder his ©ousin Alexander, 
whom the senate had Induced him 
to adopt m his sueo^isor, was 



who took Alexander under 
protection and murdered 1 
balue, March IL 222, 
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Elaine. (1) Character in La 
Morte d’Ax'tnur. She was the 
daughter of King Pellos and mar- 
ried Sir Lancelot. Their son was 
the blameless knight Sii’ Galahad, 
who achieved the Holy Grail. (2) 
The Maid of Astolat in Tennyson’s 
Idylls of the King. 

Elam. Ancient kingdom in 
S.W. Persia, comprising the plain 
of Susa in the valley of the Choas- 
pes with the highlands of Anshan 
and Simash behind.; sometimes 
the kingdom of Susa alone. The 
resemblance between Elamite and 
Sumerian painted pottery suggests 
that the Sumerians may originally 
have come from Elam. The origin 
of the Elamites is not laiown ; 
they spoke a language neither 
Sumerian nor Semitic and their 
script was different from that of 
their Sumerian neighbours. 

By the 3rd millennium b.c. Elam- 
ite kings ruled over wide terri- 
tories from the Zagros Mts. to the 
Persian Gulf ; the Akkadian rulers 
of Mesopotamia conquered Susa 
but after the death of Naramsin, 
Puzur-Inshushinak declared his 
independence and even invaded 
Sumer. The 3rd dynasty of Ur 
controlled Elam, but Kindattu of 
Simash captured Susa and Anshan, 
and destroyed Ur itself. Powerful 
rulers of Anshan and Susa defied 
[sin and held part of Babylonia 
till driven out by Hammurabi of 
Babylon. In the 13th century 
B.c. another great Elamite dynasty 
made itself master of the Tigris 
valley and western Iran to the 
sea ; but the new Babylonian rulers 
drove them back, and Elam was 
in eclipse until the 8th century 
when it supported Babylonian 
national aspirations and was con- 
stantly involved in wars against 
Assyria until Ashurbanipal ravaged 
Elamite cities and razed Susa c. 
64:0, B.c. ; Elam became a prov- 
ince of the Assyrian empire and 
later fell into Median hands. 

The Elamites of 
Acts 2 descended 
from Jewish sett- 
lers in Shushan, 
having no ethnic 
affinity with the 
native people. 

Elan. River of 
mid- Wales. Rising 
in E. Cardigan- 
shire, it enters the 
Wye after a course 
of 16 m. The water- 
sheds of the Elan 
and Claerwen, its 
tributary, have been 
acquired by Bir- 



Elaine, the beautitul daughter of 

King Pelles, in the Arthurian tales, 
as depicted by Mouat Loudon 

By permistion of the artist 

mingham, and four reservoirs 
have been constructed on the Elan, 
whence the water is carried to the 
city by an aqueduct 7*4 m. long. 

Eland. Genus of large ante- 
lopes, found only in Africa. They 
are the largest of all the antelopes, 
a fine bull standing nearly 6 ft. 
high at the withers. In colour, they 
vary from light fawn to grey, and 
the bulls usually have a thick tuft 
of dark hair on the forehead. Both 
sexes bear horns, about 2 ft. in 
length, and more or less twisted. 
They are found in most parts of E. 
Africa, but appear to be extinct in 
the South. They frequent wooded 
districts, and go in herds of fifty or 
more. Attempts have been made 
to acclimatise them in Great 
Britain, where they do well in 
parks, but they mature so slowly 
that they cost more in food than 
they are worth. 

Elandslaagte. Village in Natal, 
known for an engagement in the 
early part of the S. African War. 
It is on the hills, 16 m. N.E. of 
Ladysmith, 3,614 ft. above sea 


level. On Oct. 21, 1899, General 
French, with a small force moved 
out of Ladysmith to attack the 
Boer positions in the hills. He had 
with him only a few hundred men, 
but as the artillery duel was open- 
ing he realized that he was out- 
numbered and telephoned back for 
reinforcements. British battalions, 
Gordon Highlanders and Devons, 
were soon on the scene, also some 
Lancers and other cavalry, and 
the attack was pressed, the British 
advancing in open order up the 
hills. The Boer artillery was 
weaker than the British, and with 
a few casualties their position was 
taken. Some Boers resisted, but 
the majority rode away, while 
about 200 were made prisoners. 
The British lost 41 killed and 220 
wounded ; the Boers about 250. 

Elasmobranclis (Gr. eUtsmos, 
metal plate ; hranchia^ gills)- A 
group of fishes, which includes 
sharks and rays. They are char- 
acterised by the possession of 
cartilaginous or gristly skeletons, 
though sometimes the cartilage is 
partly calcified. The scales are dis- 
tant, and are homologous with the 
teeth in all vertebrates. The 
external gill openings are not pro- 
tected by plates : the mouth is 
usually placed on the under side ; 
there is no swim-bladder ; and 
the two tail fins are of unequal 
length. Only the sharks and rays 
still exist. Marine in habit, they 
occasionally ascend rivers. 

Elastic. Term more particular^ 
used for a special fabric contaming 
strands of rubber, usually made 
in the form of tapes, cords, and 
bands. The word is derived from 
an assumed Gr. form, elastilcos, 
from elaunein, to drive, set in 
motion. See Elasticity ; Rubber. 

Elasticity. Property of matter 
in virtue of which it resists change 
in shape or bulk, and tends, after 
distortion, to recover its original 
shape or bulk when allowed to do 
so. Fluids have no fixed shape, 
and therefore no power to resist 
change of shape ; they have no 
“ elasticity of form ” ; but they 
resist compression and have “ elas- 
ticity of Dulk.” Solids possess 
both kinds of elasticity. 

An external force producing 
distortion in a body is known as a 
“ stress ” (strictly the force pei 
unit area) and the distortion itself 
is called a “ strain.” The mathe- 
matical theory of elasticity deals 
with the various kinds of strain 
which a body may suffer, and the 
stresses corresponding thereto. If 
the strains are small, tho general 
principle of the relation between 
stress and strain is “ Hooke’s 



Bland. Specimen oI the large gregarious antelopes 
found in most parts of Bast Africa 
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• Law ” — the stress is proportional 
to the strain it produces. It is 
generally assumed that the strain is 
small, as the elasticity of a solid has 
a definite limit (the “elastic limit” ), 
and when the strain exceeds this 
limit it produces a permanent 
deformation, or actual fracture if 
the “ yield-point ” is reached. 
When a body is strained beyond 
the elastic limit by rapidly varying 
forces, it may be broken by a load 
less than the normal maximum. 

Hooke’s Law of Stress and Strain 

A simple example of Hooke’s 
Law is afforded by a steel vire 
stretched under the tension of a 
weight suspended from it. Hence 
the weight per unit area of cross- 
section is the stress, the longi- 
tudinal extension per unit length 
of the wire the strain, and it is 
found that for comparatively 
small strains the extension is pro- 
portional to the weight. Moreover, 
if wires of the same material, but 
of different lengths and thick- 
nesses, are compared, the ratio of 
stress to strain is still constant, if 
each is measured on a suitable 
scale. For any given material, such 
^ steel, the ratio of stress to strain 
is constant, and this constant 
iiumber is called “ Young’s modu- 
lus ” for the material. For steel 
wire it is about 13,000 tons to the 
square inch, and from this it is 
easy to calculate the longitudinal 
extension of a steel wire of any 
given length and cross-section, 
when stretched by a known weight. 

In this case the wire suffers a 
change in volume as well as in 
form ; the longitudinal expansion 
IS accompanied by a sHght lateral 
c^ntr^tion, but the volume of 
the wire is on the whole increased, 

A strain in which there is pure 
change of form with no change of 
volume is known as a “simple 
sh^^ ; it can be illustrated by 
twistmg a wire. Here, again, for 
smaU twists the ratio of the 
shearing stress ” to the “ shear- 
ing strain ” is constant, this 
coi^Unt ^being known as the 
nudity. When a solid or a 
liquid is compressed, the ratio of 
the compressing force per unit of 
s^^e area (stress) to the pro- 

(8trm) gives another constant, 

lduru°s!>“® « “ bulk 

theory of elasticity is of 
^eat unportanoe to the engineer 
who has to deal in every tod 

iMtenals m various states of 

if"" J^^terials, Strength of 
Elastic Limit or Liott of 
Pboportionahtv. When a metal 







Elba. Fortress of Porto Perrajo. the capital. 
Above the harbour is the palace ol Napoleon I 


, <4 flu. 

juiiijt uu thf 

uminbimi. and n pj 
huiL' in d tn. I»ruad, 

vs it ii »jn aif'jt Ilf a 

fu, It is uholh 
uiyiintaiiuaii, rihin^ 

ft. in Mtmtf 
^ njmntn*. with tbrtik 
vallrvv d'h,. iirndufio 
‘u tin» jHland nn'IudcK 
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or aUoy is subjootod to any Htress. work..! fnn„ a.u v. ««! Jrll 
perhaps in tension, compression, iw. nmrl,!,.. .'hulk «i„ 
or torsion, it becomes defonnecl. Main- of i(« imlior """i 

Up to a certain point, termed the in tlie funny ami Mi.iliine finlS 
elastic limit, the defomation in 'ri)o( a|.itiil is |>.,rto F. (^ 1^1 
elastic; Lc. the metal will return nn tim X niMiMt fl,.. 
to its original shape when the Nhipoton .y,:''’;’"*:: 

stress is removed. Once the Lsi 4 hVh ‘qi Kr. 

exceeds this limit the metnl he- also a villa t 

comes permanently distorted. The tin, 
measurement of this property is .Monte Cniianiie IW... 
important to engineers and i.s and llio Vlurinit are am V 

’’"I'- -’''MHSt.' 

Elastic Modulus. In a stri-ss. i.v I'he Svrar'i’.Nmm ‘ n ‘h "'“‘t 
strain curve, the ratio of tlie load Fis,,; l.'i,.bnee S, o ’ v''T 
to the extension of the metal, or hranee. Tiiseanv. ^,'n 1 1 m-eTw 
more properly of the stress to the Ifalv. In I Ur Srr « •, r 

strain, before the elastic limit is Klim mhs uarriH<oa f 1 '"iX''" 
reached. The figure for ariv moii it! I'"”""' led by ItKlian* 

particular metal or Vv .Simt.. llM:r'‘Tto ‘A*’'" 

chan^fa TXth'duo tTth'fou L™|r“r,?/.!a'!.' (''(‘"'iil' 

rs'rr'r;! >-£.t 

limit considerably and a smlll 

8 ress afterwards will produce a <).i thf^^kim.bi all, 
plastic change. But afti-r several of »i .,l (M, .l.iT*! ' 
days the steel recovers its elasticity tl.e .’1 ! T.u ' 

almost to the original value ■ this eoimir,? ' "I '"'*■»» "f th" 

phenomenon is known as elastic liisbol 'u bi'V f' " ‘‘i"*** 
rccovey and the effect mat ‘ 3 b “k >’'"5 

speeded up by heatinc to tom rw.r.« Lirif V * ^ ^mutt \\&r it 

t.nrAO lri/a+ T An A. WllM fhf* hciiMlfpmrti«fH fur n gfioft 


tures between lOQ-SOO^ 0* 

rubber-liku, 
bituminous substance of unknown 
chemical composition and origin. 
It occurs in joint and other plancH 
m the carboniferous limestone of 

and small shrubs, distributed 
Hiostly small annuals, growing in 
leavM. _ The mmute flowers have 

>* a 

mlnvleS"® capsule, containing 
ar^ncl, known as water-pcDoers 

Larc 

loMto 1*T* be. 

thellvl/rtl ill 

Prov. of Leghorn. It lies « m. 
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time of a government formed by 
Essad Pasha, the Albanian notable 
who sided with the Allies. After 
their conquest of Montenegro and 
N. Albania, the Austrians occupied 
Elbasan, 1916-18. It gives its 
name to a prefecture. Pop. 13,796. 

Elbe (Czech. Labe ; anc. Albis). 
River of Europe. It rises in a 
number of streams which unite at 
the foot of the Schneekoppe, a lofty 
summit of the Giant Mts. (Riesen- 
gebirge), which extend along the 
N.E. boundary of Bohemia. From 
this mountain, at an alt. of 4,500 ft., 
it flows S. and W. to Melnik, the 
head of navigation, 21 m. N. of 
Prague. It penetrates the Mittel- 
gebirge and the Erzgebirge, waters 
Saxony, and pursues a N.W. trend 
to fall into the North Sea, near Cux- 
haven, through an estuary of 70 m. 
between Holstein and Hanover. 

At its mouth it is nearly 14 m. in 
width, its length is 725 m., and its 
drainage area about 57,000 sq. m. 
It is navigable by small steamers 
for more than 500 m., as far as its 
junction with the Vltava (Moldau) 
at Melnik. The tide is perceptible 
as far as Geesthacht, about 110 m. 
from its mouth. Besides the 
Vltava, the chief of its many 
tributaries are the Havel, Saale, 
Eger, and Mulde. The Elbe is 
linked by a scries of canals with 
the Oder, the Spree, and the Trave, 
the last, opened in 1900, connecting 
Lubeck with Lauenburg. Hamburg, 
Magdeburg, Wittenburg, Torgau, 
Meissen, JDresdon, Aussig, Leit- 
meritz, and Pardubitz are impor- 
tant places on its banks. 

There is an enormous traflfle 
along the Elbe, principally by 
b;rgos, which arc assisted by an 
ingeniously contrived towing chain. 
Immense quantities of timber are 
floated downstream from the 
forests of Bohemia. Fish include 
sturgeon, salmon, pike, and shad. 

Before the Allies invaded 
Europe during the Second Great 
War many towns on the Elbe had 
been heavily attacked by Allied 
aircraft, Hamburg and Magdeburg 
being partially destroyed. In 1945 
U.S. armoured formations of the 
9th army made a lightning thrust 
across central Germany to the 
river, which was crossed on 
April 12. They established an 
85-mile front along the Elbe from 
N, of Stendal to 8. of Magdeburg, 
which was heavily bombed on 
April 17 and captured next day. 
German infantry, supported by 
tanks, launched counter-attacks 
at Barby. On April 19 about 
10,000 Gormans, with tanks, who 
h|,d been cut off in the Harz 
pocket, made a surprise attack 


behind the American lines in a 
desperate attempt to break 
through to the Elbe, one column 
advancing 15 m. to Koltze. 

That day the British 11th 
armoured division cleared Liine- 
burg and reached the lower Elbe 
about 20 m. S.E. of Hamburg, 
and soon the British controlled a 
35 -mile stretch of the W. bank. 
U.S. 1st army troops were N.E. 
of Dessau by the 24th, and next 
day contact was established be- 
tween the U.S. and Russian 
armies on the Elbe near Torgau. 
A British force crossed the river 
near Lauenburg, capturing the 
town and establishing a bridge- 
head, while the U.S. 82nd airborne 
division made another crossing 
upstream at Bleckede. Between 
the Weser and the Elbe the Guards 
armoured division was engaged in 
clearing the Cuxhaven peninsula. 

On April 30 troops of the U.S. 
9th army broke out of the Barby 
bridgehead and linked with the 
Russians at ApoUensdorf. The 
British and American bridgeheads 
on the lower Elbe were joined by 
May 2, controlling 50 m. of the 
river, while two thrusts were made 
to the Baltic. On the 3rd the 
defence system in N.W. Germany 
collapsed and Hamburg surren- 
dered to the British 2nd army, all 
German forces in this area- sur- 
rendering unconditionally to the 
21st army group next day. The 
Guards armoured division entered 
Cuxhaven on May 7, and the U.S. 
9th army withdrew from territory 
E. of the Elbe in accordance with 
the demarcation agreement with 
Russia. Dresden was entered by 
the Russians on May 8. 

Elberfeld. This industnal 
town in N.W. Germany, with iw 
twin town Barmen, is described 
under Wuppertal (g.v.). 

Elbert. Granite mt. of Color- 
ado, U.S.A. The highest peak of 
the Sawatch group of the Rookies, 
having an alt. of 14,421 ft. 

Elbeuf. Town of France. It 
stands on the left bank of the 
Seine, in the d^t. of Seine- 
Maritime, 12 m. S.S.W. of Rouen. 
Across the river is the suburb of 
St. Aubin. The chief buildings are 
the Renaissance churches of S. 
Jean and S. Etienne, and the town 
hall. There is a museum, and 
several technical and other schools. 
The main industry is the making of 
woollen goods. Elbeuf gives its 
name to a forest around the town, 
and at one time there was a duke of 
Elbeuf. Occupied by the Germans 
in the middle of June, 1940, the 
town was included in the German- 
occupied zone after the defeat of 


France. It was liberated by 
troops of the 1st Canadian army, 
Aug. 25, 1944. Pop. (1954) 17,293. 

Elbing (Pol. Elblag). German 
and familiar name of a town of 
Olsztym (Masuria), Poland, form- 
erly in E. Prussia. Elbing is on 
the Elbing river and a canal 
linking it with the Vistula, 5 m. 
from the Baltic, in the Frisches 
Hafif, and 45 m. E.S.E. of Danzig. 
Its main importance was derived 
from a shipyard, and during 1934- 
45 from motor-car, locomotive, 
tractor, and cigar factories ; it also 
had engineering, furniture, and 
chocolate industries. Founded 
1237 by Lubeck merchants around 
a castle of the Teutonic Knights, it 
was a member of the Hanseatic 
League, broke with the knights in 
1454 and accepted Poland’s pro- 
tection, fell to Prussia in 1772, and 
then recovered part of the import- 
ance it was losing to Danzig. The 
old town had the remarkable R.C. 
church of St. Nicolas (13th cen- 
tury), S- Mary’s (13th-16th), 
Corpus Christi (13th), S. George’s 
chapel ( 14th ) . Elbing had a short- 
lived prosperity when Hitler 
started a new navy ; torpedo 
boats and U-boats were built 
here, and an unfinished aircraft 
carrier lay in its docks when the 
town was taken by the Russians 
on Feb. 10, 1945, after violent 
fighting. The town came under 
Polish administration by the 
Russo-Polish treaty of Aug., 1945. 

Elbow. Joint formed by articu- 
lation of the lower end of the 
humerus, or upper arm bone, with 
the radius and ulna, the two bones 
of the forearm. The articulation 
between the ulna and the humerus 
forms what is termed a hinge- 
joint, a deep notch in the ulna, the 
greater sigmoid cavity, gliding 
backwards and forwards over the 
trochlear surface of the humerus. 
The disk-shaped head of the 
radius contains a depression which 
articulates with a prominence on 
the humerus termed the ca^itd- 
lum ; the edge of the disk articu- 
lates with the small sigmoid 
cavity of the ulna. These articu- 
lations permit the rotation of the 
forearm. The tip of the elbow is 
formed by a process of bone called 
the olecranon ; the bony promin- 
ences, which can be felt on the 
inside and outside of the elbow 
when the arm is held with the 
palm of the hand facing forwards 
(supination), are the internal and 
external condyles of the humerus. 

iNJUjajES TO THE Elbow. These 
may involve both radius and ulna 
together, or only one bone. The 
most frequent dislocation of the 
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Elbow. Diagram showing the three 
bonw forming the joint; above, re- 
lations of the bones and muscles 

tTWQ bones togetber is backwards, 
and may be associated with frac- 
ture of the olecranon, or the coro- 
noid process, a prominence which 
forms the lower part of the greater 
sigmoid notch. This condition is 
accompanied by pain, swelling, and 
changes in the relative positions 
of the bony joints to each other, 
the forearm being kept partially 
bent and the hand held midway 
^tween supination and pronation, 
i.e. between complete external and 
internal rotation. The dislocation 
can usually be reduced without 
much difficulty by skilled hands, but 
patients should not be encouraged 
to reduce dislocations themselves. 

Dislocations of both bones for- 
^ds or sideways are much less 
Sequent, ^en a single bone is 
located it is more frequently 
the radn^, since the articulation 
^tween it and the humerus is less 
fipn amd close than that between 
the^ ulna and the humerus. In 
forward dislocation of the radius 
head of the hone rests against 
bhe front of the lower end of the 
humerus, which prevents the 
patient from completely bending 
^ elbow. The surgeon pulls the 
forearm forwards while it is bent 
at a nght angle, and at the same 
time press^ the head of the bone 
back mto its place. 

Sprm of the elbow, or*“ pulled 
elbow, IS an accident not infre- 
quent m young children, in which 
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the head of the radius slips down, 
and one of the ligaments becomes 
nipped between the radius and 
humerus. The doctor replaces it 
by bending the limb and then 
extending it. Fractures of tlu^ 
bones forming the elbow-joint fre- 
quently complicate dislocation. 
The humerus may be broken across 
just above the condyles, or either 
condyle may be fractured. 

Diseases OF THE Elbow, Tuber- 
culosis of the elbow is more fre- 
quent in children than in adults. 
The joint becomes swollen and 
painful, and chronic abscessc’s 
form which may extend to th(‘ 
surface and breakthrough the skin, 
thus giving rise to a sinus. Tr(‘at- 
ment consists in keeping the limb 
at rest and building up the general 
constitution. Sometimes surgical 
measures are appropriate. Arthri- 
tis of the elbow joint may be the 
result of septic or gonorrhoeal 
infection.. Synovitis, which may 
be acute or chronic, is inflamma- 
tion of the synovial membram^ 
which lines the joint. Inflamma- 
tion and enlargement of the bursa, 
which Hes over the olecranon pro- 
cess, gives rise to the condition 
known as “ miner’s elbow.” 

Tennis elbow is an incomplete 
^r of the triceps tendon at its 
insertion on the bone. It oooun 
suddenly when the handling of a 
tennis racket throws undue strain 
on the muscle. The treatment is 
rest and massage after the surgeon 
has completed the tear. 

Elbruz. Mt. of Georgia S.S.R., 
highest in Europe. It lies a little to 
the N, of the main Caucasus chain, 
and consists of two extinct volcanic 
peaks, the higher being 18,467 ft. 
Elbruz formerly lay in Rabardinia 
A-.S.S.R., but in 1943 the frontier 
was re-(^awn so that the highest 
mountain in Russia should fall 
mthin Georgia, country of Stalin’s 
birth. Elbruz was first ascended in 
1829. According to tradition, it was 
first resting-place of the Ark. 
Elburz. Mountain range skirt- 
ing the S. shore of the Caspian, 
it extends for a length of 600 m., 
and to a width m places of 200 m.] 
through N.W. Persia. On its N. 
slopes are fertile valleys, and at 
vanous points naphtha and petrol 
are found m considerable qnanti- 
ties. The highest peak is the vol- 
cano, Mt. Demavend {q.v,). 

Elche. Town of Spain, in the 

stands on 

the Vmalapo, 13 m. by rly. S.W. 
of ^cante. Of Moonsh appear- 

Wipri fiat-topped wtee- 
washed houses, open squares, and 

narrow streets, the W is nS • 

surrounded by plantations of date 


elder 

pnlnis the fruit tn'ing <.xiH)rtod sj 

Harbarv dates. It Lm 
aiK'ifnt cawtlc of the duke of 
Altamira, and a handHome church 
(Santa Maria}, vvith a k‘autiful 
blu(‘.tib-d dome. An imfH>rfcant 
rly. junction, it carri<*H on a trade 
in figs, oliv<»«, almonds, and cxmirts 
eHparU»graa«, mats, ami roia* Hhoeg. 
Santa Fola, Hn iwrt, iiea 2 m. S.$j[ 
At the fcanl of tk* AHHumption a 
14th century rciigiima firama with 
music 18 fwrformf^i. Fop. mm 
55.H77, el <‘hav. 

Elchingeu * i 1 1 ag< - of Germany, 
in Bavaria. It Htamin on the 
Danuk% 8 m. X.K. of Idm.and is 
fammiH for tht‘ iiattle fought there 
between the French and the 
AuHtrinnH, (kt. 14, This 

was part (d the cam|^ign that 
ended in the capitulathm of the 
AuHtriaiis at t1m and their defeat 
at AuHt(‘rlitz. arniitai met 

at the* brielge which here* crosses 
the Dantiks ami wlneh was then 
in ruina. ^I’he* Frem*h* hfm*t‘ver, 
quickly remade it. ami the army 
got aerema. 'I'he Anatriana under 
Mack were^ alre^aeiy detnoraliaed, 
only one part of the* army stood 
to fight, ami thia was ham|)er©d 
by diflicultiea of every kimi. The 
ohi<*f feature w'a« the aurnuider ol 
a large number of Auatriana. Ney 
was made duke of Klehingen as a 
n-wartl for Im servirn*® there. Bu 
Ulm, Campaign of. 

Ifldesr (Samhuem), Group of 

hardy shru b by tr*M’s,nativ«<s of Brit* 

ain, of the family Caprifoltaccaa. 





A i$xm ^ iambnmn 

Their height k about 10 ft. j the 
floweia a4r© white and variegatM. 
They ^ he grown in any ordin* 
aiy sod in open shruhboriea. There 
are a few varietiei of 8. European 
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berries of which are used for the 
manufacture of home-made wine. 
A liquid distilled from the flowers, 
elder-flower water, is used for 
flavouring confectionery. Owing to 
its lightness, the pith is made 
into balls much used in electrical 


experiments. 


Elder. Word used in a civil and 
an eccles. sense for an overseer. 
Of frequent occurrence in the 
Bible, in the O.T. it is applied to 
the heads or representatives of 
tribes and families, especially of 
the Israelites, as the word sheikh 
is among the Arabs. In the N.T. 
it is used. to define officers of the 
Church who originally may have 
been identical with the bishops. 
Certain office-bearers in the Pres- 
byterian and other churches are 
called elders. The word alderman 
{q.v.) is a familiar English equiva- 
lent of the word. See Bishop ; 
Eark Session ; Presbyter. 


Elder Brethren of Trinity 
House. Members of the Corpora- 
tion of Trinity House {q^v.)^ 
Tower Hill, London, E,C,3, The 
deputy master and the active 
Elder Brethren are all chosen 
from men who have served as 
officers in the Royal Navy or as 
master mariners in the Merchant 
Navy. Distinguished persons, e.g. 
members of the royal family and 
prominent statesmen, may also be 
elected as honorary Elder Brethren. 
The active Elder Brethren assist, 
when required, the judges of the 
admiralty court as nautical asses- 
sors in shipping cases. 

Elder Dempster Lines Limi- 
ted. British steamship line. 
Formed in 1932 to take over the 

business of sev- 
eral shipping 
companies en- 
gaged in the 
West African 
trade which 
had been man- 
aged by Elder 

DempsWiM^a. Dempster and 

Com p a n y , 

notably the African Steam Ship 
Company, founded 1852, and the 
British and African Steam Navi- 
gation Company, founded in 1868 
by Alexander Elder and John 
Dempster and reorganized in 1910. 

The principal services are the 
United Kingdom /the Continent/ 
the United States of America, to 
and from West Africa (mail, 
passengers, and cargo), and a 
coastal service between West and 
South Africa. Other services are 
maintained between Canada and 
South, East, and West Africa, and 
between India and West Africa, 
In 1939 the company owned 42 



sea -going vessels of which 26 were 
lost during the Second Great War. 

The head office is at India Build- 
ings, Water Street, Liverpoool ; 
there is a London office at Dunster 
House, Mark Lane, E.C.3. 

Eldon, John Scott, 1st Earl of 
(1751-1838). British lawyer. He 
was born at Newcastle-upon-Tyne, 
June 4, 1751, 
son of a coal 
merchant. He 
was educated 
at the town 
grammar 
school, and 
University Col- 
lege, Oxford, 
where he was 
for a time a 
tutor. He did 
not, as at first 
intended, enter 
the Church, but 
in 1776 was 
called to the bar and soon began to 
practise in London ; in 1782 he 
became a K.C. 

That year Scott entered parlia- 
ment as M.P. for Weobley. He 
forced himself into notice by fre- 
quent speeches, and in 1788 Pitt 
made him solicitor-general. In 
1793 he was promoted attorney- 
general, and in 1799, having 
conducted the prosecution of 
Horne Tooke and others holding 
republican ideas, he was made chief 
justice of the court of common 
pleas, and a peer, as Baron Eldon. 
Lord chancellor from 1801, he left 
the post on Pitt’s death in 1806, 
but in 1807 returned to fill it for 
20 years, a longer period than any 
other chancellor. He was the 
most powerful man in Lord Liver- 
pool’s reactionary cabinet, and his 
methods are a classical example of 
caution and dread of innovation. 
He resigned in 1827 and died 
Jan. 13, 1838. 

Eldon married Elizabeth Surtees, 
the daughter of a banker, having 
run away with her in 1772. His 
two sons died before him, and his 
titles — he had been made an earl 
in 1821 — passed to his grandson 
John (1806-64). A descendant, 
John (b. 1899) became 4th earl in 
1926. The eldest son is known 
as Viscount Encombe. Eldon’s 
elder brother, William Scott, a 
distinguished lawyer, was in 1821 
created Baron StoweU. CotisuU 
Lives of the Lord Chancellors, 
Lord Campbell, 3rd ed., 1848. 

El Dorado (Span., The Gilded 
One). Name successively applied 
to a gilded man, a golden city 
known as Manoa or Omoa, and a 
region abounding in gold and 
precious stones, reputed to exist 



in S. America. The El Dorado 
legend apparently originated in a 
custom said to have been observed 
by an Indian tribe dwelling on the 
tableland of Bogota at the instal- 
lation of a new chief. His naked 
body, after being smeared with 
balsam, was covered with gold- 
dust, and he plunged into the 
sacred lake of Guatavita, whilst 
the assembly cast gold and precious 
stones into the water. 

The Spaniards in America put 
such faith in the El Dorado legend 
that the governors of Guiana were 
styled also governors of El Dorado. 
They organized many fruitless 
expeditions in search of the 
legendary city, Manoa, the earliest 
being led by a German governor 
of Guiana, Ambrose Dalfinger, in 
1529. In 1595 Sir Walter Raleigh 
claimed to have located Manoa on 
an island in Lake Parima, but 
this lake was proved by the 19th 
century German traveller, von 
Humboldt, to be non-existent. 
The name El Dorado came to be 
applied to any place reputed to 
abound in easily acquired wealth. 

Eleanor of AQtnTAiNE (c. 1122- 
1204). Queen of Henry 11 of Eng- 
land. The eldest daughter of 
William, duke of Aquitaine, her 
first husband was Louis VII of 
France, to whom she was married 
in 1 137. Her dowry was the great 
duchy of Aquitaine. In a short 
time Eleanor and Louis were on 
bad terms, and in 1152 the mar- 
riage was dissolved. In the same 
year she married Henry of Anjou, 
who became king of England in 
1154. She was the mother by 
Henry of the quarrelsome princes 
who disturbed his reign. In- 
dulgent to them, the queen was 
concerned in the revolt of 1173. 
She moved about in France trying 
to help John in his fight against 
Richard I. She died April 1, 1204. 
Consult Life, C. B. Reed, 1928. 

Eleanor of Castile (d. 1290). 
Queen of Edward I of England. 
The daughter of Ferdinand III, 
king of Castile, she was married 
to Edward in Oct., 1254. She fled 
to France in 1264 when her 
husband was worsted by the 
barons, and was in Palestine with 
him in 1270. She died at Harby, 
Notts, Nov. 28, 1290, and was 
buried at Westminster. The king 
erected crosses, known as Eleanor 
crosses, at the places at which her 
body rested on the journey — 
Lincoln, Grantham, Stamford, 
Geddington, Northampton, Stony 
Stratford, Woburn, Dunstable, 
S. Albans, Waltham, Westcheap, 
Charing Cross ; three survive (Ged- 
dington, Northampton, Waltham). 
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Eleanor of Provence (d. 1291 ). 
Queen of Henry HI of England. 
Tile daughter of the count oi 
Provence, she was brought up 
amid the poets and troubadours 
there. In 1236 she was married 
to Henry at Canterbury. Through- 
out her residence in England she 
vas most unpopular. The charges 
against her resolve themselves 
into a love of foreign relatives 
and avarice. In 1276 she entered 
a religious house at Amesbury, 
where she died June 25, 1291. 
ConsuU Queens of England, A. 
Strickland, vol. i, 1840. 

Elea^c School. One of the 
ehief pre-Socratic Greek philoso- 
phical schools. It was founded by 
Xenophan^ of Colophon at Elea in 
Lucania in lower Italy ; its other 
chief representatives were Par- 
menides and Zeno (both of Elea), 
and M.elissus of Samos. The kernel 
of their doctrines was the unity 
and unalterableness of Being (that 
which really had a right to the 
name of existence), the unreality 
of Becoming (material changes), of 
Plurality, and of sensual peroep- 
The real nature of things, 
they held, cannot be perceived by 
the senses, but is attainable only 
1^ thought. All that is given us 
by the senses is mere appearance. 
Since the senses show us only 
plurality and the manifold, and 
i^Boe the separate parts of the 
world, such as it presents itself to 
our s^ses, both differ in them- 
selves and are subject to constant 
change and movement, they as- 
serted that Being was only one, 
unchangeable, and immovable. 
Only Being is ; non- Being is not ; 
there is no Becoming, Starting 
from the assumption that the idea 
of real Being excludes an 3 rthing 
contradictory, the Eleatics argued 
that Plurality, and above all Move- 
ment, could be neither Being itself 
nor found in connexion with Being. 
]^eetian (Lat. ekctio, choice), 
used in EngUsh law. A man 
ha« sometimes to choose which of 
two courses he will take. Thus, if 
Al B. sells me first "quality oats 
and delivers second quality, I can 
reject them altogether or 
ifep them and pay for them, 

: „ breach of 

war3w^ of quality* But I can- 
not Ifee^ ^the oats- and decline 
to pay. If. I do not forthwith 
reject thmn I have ^lec^ to 
keep them. Aga^ droumstances 
sometimes arise wfien one has to 
droose, or elect, whether one will 
retain the benefit of a gHt mt&r 
nhm (among the living),, as, for 
'instance, under a marriage settle- 
ment or a deed of appointrhent ; 


or give it up and take a benefit 
under a will. Election implii‘H 
knowledge ; that is, a man can ch'tt 
only where he knows his rights. 

Election. Term used in theology 
for the doctrine that God from 
eternity has chosen certain persrms 
for eternal life. In the O.T. the 
term elect is applied, to the Israel- 
ites, as the chosen people of God. 
In the N.T. the members of the 
Christian Church are called the 
elect in 1 Peter 2, and in S. PauTs 
epistles to Thessalonians, Cktlos- 
sians, and Timothy. The Calvin- 
istic view that God has elected 
certain persons to be saved and 
others lost, and this solely by His 
own will and irrespeotive ot any 
merit or demerit in the individuals, 
was never held before the Reform- 
ation. The usual view was to 
identify the elect with the bap- 
tized, in the sense that they had 
been chosen and called to a 
Christian profession ; but to recog- 
nize the possibility of falling away 
from such a profession. ■ Only 
those who persevered in Christian 
living to the end could be regarded 
as the people whom God had fore- 
known and chosen from the begin- 
ning as His faithful followers. 
The Catholic Church has never 
maintained that election of the 
faithful implied condemnation of 
those denied the opportunity of 
election. 

Election. In politics, and to 
some extent in business, the 
choosing of representatives. The 
methods of election vary, but 
usually a bare majority of votes 
is sufficient to secure election, 
although this may be either a 
majority of the votes oast, or a 
majority of those entitled to vote. 

The first elections were decided 
by the casting of lots, a method in 
force among the Greeks and 
Romans, but later ideas were 
averse to this. Election by the 
votes of the electors began with 
the growth of the idea of repre- 
sentation. In the 12th century, 
perhaps earlier, the reeve and 
four men represented the village 
communities of England on occa- 
sions, and in some rough manner 
these four men were elected by 
those for whom they spoke. The 
system grew with the growth of 
parliamentary institution]^ knights 
of the shire, and burgesses for the 
boroughs, were electSl, as well as 
other officials. Until modem times 
the method was rough ; those pre- 
sent held up their hands, or sho uted, 
mqcb as they do at a public 
meeting today, and it was the 
sheriff’s duty to declare which 
men were thus elected. 


Then‘ in prtxd that ihv sheriffs 
abuH<‘d their junver, detouring the 
(*!eeti«m of pernons not rightly 
chosen, and ciuH’kH upon them 
were introduced. For parliamen- 
tary eh'clioiiH th«*re came in the 
merinal of operi voting m the 
hustings (^/.r.) au<l then the present 
Hyst(‘m, which hidorigs ti» the I9th 
century. It includes V(fting by 
halhtt, a careful <*iunneration of 
the votes cast, and, if necessary, a 
scrutiny and rt‘count ; indeed, 
every possihlc flcvi<M* to mH'ure that 
the wishes of the voters prt‘vail 

British parlijimentary elect uttm 
are (Hvaieil into general ami by. 

A genera! election is ojie held at a 
stated time Hft<T the tiisHtilulum of 
parliament. A !»y. elect ion takes 
place when death or some other 
cause rc‘nder‘H sr*at vacant. In 
eh‘ctions for many local hodic®, 
e.g. h«)r. councils in Knglaiid, it b 
customary for rme^hird of the 
memlatrs to retire every year, so 
there is never a general election. 
County cfumeils in England have 
a full election every thirtl year. 

There is a fundamental flivWoa 
between (lireet and indirect elec- 
tions. In the fi»rmer the voters 
themselves <'hoose their repra- 
scntativcsi, each voter having m 
many votes as there are membets 
to l>e oioetiHl. Elections to the 
house of commons are the beet 
known of this kind. At indirect 
elections the eleators ehmme cer- 
tain men who, in their turn, elect 
the aatuai representative. The 
most notable existing instaneo of 
this kind k the ehtamhig of the 
Amorican preshienfc by a eoii©|e 
of electors. The Venetian republlo 
had an elakirato system of indireefe 
election when ehm^iing a doge. 
The election of akiermen in 
English borougliii and county 
councils is a somewhat different 
kind of Indirect election ; they are 
chosen from among ihemiclv^ 
or from outsiders of noted publie 
service, by the dlrecfciy elecffced 

ooundlioni. . , . . ^ 

Eleotioni at the best are hut a 

crude tost of the people's will, eo 
vast are the numbers engaged, and 
so great the posiibiUtiw of manipu- 
lation. It has happened more than 
once that a minority of votoaet 
return a majority of membem to 
the British house of commons. To 
make this imianisible, and also to 
secure the representation of minor- 
ities, various proponala— prop^ 
tional r©pnNieRtatton,«eoona ballot^ 
alternative vote— -have been p# 
forward. 

At elwtions of mm^ny dhreo- 
tors a show of hands t« usuidly 
sufficient, but, nnd^ certain 
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ditions, those dissatisfied with the 
decision can demand a poll. In 
elections of this kind, unlike politi- 
cal ones, the shareholders have 
votes in proportion to their interest 
in the company. A further device 
prevails at elections of members to 
clubs and societies. There a small 
number of members can keep out a 
candidate by voting against him ; 
this is called blackballing, from the 
practice of using black balls for 
this purpose. Election is the term 
used for the choice of fellows or 
scholars at the colleges of Oxford 
and Cambridge. Professors are also 
usually elected. See Alternative 
Vote ; Ballot ; General Election ; 
Hustings ; Proportional Repre- 
sentation ; Vote. 

Electoral Commission. Name 
given to the body of men created 
by an act of Congress in the U.S.A., 
Jan. 29, 1877, to settle certain dis- 
puted questions in connexion with 
the electoral votes of four states in 
the presidential election of 1870. 
It was the only disputed election 
in American history. It was de- 
cided to create a commission to 
determine which of two or more 
conflicting certificates received 
from any state of the votes cast by 
the electoral colh'go of such state 
for president and vice-i)rcsident in 
the 1870 election was the certifi- 
cate provided for in the constitu- 
tion. The judgement in each case 
was that the certificate of the votes 
cast for Rutherford B. Hayes and 
William A. Wheeler, the republi- 
can candidates for president and 
vice-president respectively, was 
the certificate containing the law- 
ful electoral vote of the said state. 
The other certificates were de- 
clared void. The electoral votes 
were then counted, and Hayes 
and Wheeler were declared elected. 

Electoral Roll. List of electors 
in a parish of the Church of 
England. They may be of either 
sex, but not less than 18 years old, 
baptized, and declaring themselves 
to be members of the Established 
Church and of no other religious 
body. If residing in another 
parish, a person can qualify by 
attending for one year at public 
worship at the church. Duties are 
oKercised at the annual parochial 
church meeting. 

Electoral Truce. Cessation 
of rivalry at the polls between 
Opposing political parties. In a 
three-cornered fight at an election 
the two parties most closely re- 
lated politically may come to an 
arrangement by which one will 
agree not to contest the seat, 
thereby avoiding splitting the 
votes. The term was also used 


during the Second Great War to 
indicate that parties which broad- 
ly supported the National govern- 
ment would not oppose one an- 
other at by-elections. 

Electors. ^ Term used in two 
special senses. (1) The German 
princes who in the Holy Roman 
Empire voted at the election of 
the king. Like many other early 
peoples, the Germans elected their 
kings ; but, unlike them, they 
retained this practice — at least, 
in theory — until modern times. 
These elections may be said to 
have begun with the choice of 
Conrad 1 as king in 911, but it 
was often merely a form, the 
eldest son of the late king being 
confirmed as ruler, as was Otto 
the Great. The electors were 
powerful when there was no 
obvious successor to the throne, 
two or more candidates claiming 
it, as in 1198, and more so after 
the death of Frederick II in 1250. 
At first all the princes took part, 
or were entitled to take part, in 
the elections, but soon many of 
them ceased to attend. In 1257 
the number taking part was seven. 
This number became fixed, was 
recognized by the pope, and at 
Aix-la-Chapeile statues of the 
seven were erected. 

Trouble then arose as to who 
were the favoured seven. The 
arclibishop of Mainz and the 
elector palatine of the Rhine were 
acknowledged to be electors, but 
in other cases there were diffi- 
culties, especially when two men 
divided a duchy between them. 
The matter was settled in the 
Golden Bull issued by Charles IV 
in 1356, which fixed" the number 
at seven, who were named. Three 
were archbishops — Mainz, Cologne, 
and Tre^ves — and the other four 
were the elector palatine, the duke 
of Saxony, the margrave of Bran- 
denburg, and the king of Bohemia. 
Each held an office at the em- 
peror’s court. The clerics were 
archchancellors for his three king- 
doms, Germany, Italy, and Bur- 
gundy ; the elector palatine was 
his steward, Saxony his marshal, 
Brandenburg his chamberlain, and 
Bohemia his cupbearer. The arch- 
bishop of Mainz was president of 
the electoral college, and on the 
death of a king summoned the 
electors to Frankfort. 

The power of the seven electors 
was greatly increased by the 
Golden Bull, They were made 
almost sovereign rulers, with privi- 
leges not enjoyed by the other 
princes of Germany. They formed 
a college, one of the three sections 
of the imperial diet. The com- 


position of the college remained 
unchanged until 1623, when the 
elector palatine lost his vote, . 
which was given to the duke of 
Bavaria. In 1648 he was restored 
as an eighth elector. A ninth elec- 
torate was created in 1708 for the 
ruler of Hanover, and this was 
held by George I and other English 
kings. To keep up the old theory 
these new electors also held offices, 
the elector palatine being treasurer 
and Hanover standard-bearer. In 
1778 the ruling family of Bavaria 
became extinct, and the elector 
palatine secured its lands, thus 
uniting two votes. In 1806, with 
the dissolution of the empire, the 
electors ceased to exist. {See 
Empire; Germany; Golden Bull.) 

(2) In the U.S.A., persons chosen 
by popular vote to elect the presi- 
dent. In Nov. of every fourth 
(leap) year, voters throughout the 
U.S.A. go to the polls to choose 
the electors whose sole task it will 
he to give their votes at their 
respective state capitals in Dec, 
for the presidential candidate 
approved by their party. Each 
state chooses as many electors as 
it sends senators and representa- 
tives to congress. Theoretically, 
an elector is left free to vote for 
the candidate whom he honestly 
thinks is the best man; but in 
practice it is inconceivable that a 
Democratic elector could vote for 
a Republican candidate, or vice 
versa. Whatever the balance of 
votes in the electoral college of 
any one state, the whole quota 
of that state’s voles is cast in 
favour of the candidate chosen 
by the majority of electors. The 
vice-president of the U.S.A. is 
elected by similar machinery. 

Electra. In Greek mythology, 
daughter of Agamemnon and 
Clytaemnestra. She incited her 
brother Orestes, when he grew up 
to manhood, to murder his mother, 
Clytaemnestra, in revenge for the 
latter’s murder of his father on his 
return from Troy. The tragic life 
of Electra forms the subject of 
tragedies by Sophocles and by 
Euripedes. 

Electrical Engineers, Iiststi- 
TUTION OF. British professional 
body, founded (as the Society of 
Telegraph Engineers) in 1871. It 
was incorporated by royal charter 
in 1921 ; its membership in the 
mid-1950s exceeded 40,000. The 
institution has many local centres 
and sub-centres in Great Britain 
and Northern Ireland, and 
branches or oversea groups in the 
Irish Republic, Argentina, Aus- 
tralia, Calcutta, Ceylon, Hong 
Kong, India, Iraq. Malaya, New 
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Mand, Singapore, South Africa, 
Trinidad, and West Africa. Its 
head ofidce is m Savoy Place, 
London, W.C.2. 

Electrical Units. Unit of elec- 
tric pressure, the volt ; of current 
intensity, theampere; of resistance, 
the ohm ; of power, the watt. 
Each unit is described under its 
own heading. 

Electric Arc. A luminous dis- 
charge of electricity through &h 
or gas which is in a state of ionisa- 
tion iq.v.) thus rendering it tem- 
porarily conducting ; or such a 
discharge in a conducting medium 
formed by a bridge of minute par- 
ticles of its own electrodes heated 
to incandescence. Examples of the 
former are the luminous discharges 
in fluorescent lamps, where the 
arc is conducted by ionised atoms 
of mercury, sodium, or other 
^vapour at a low pressure. An 
example of the second type is the 
carbon arc lamp. 

An arc once established can be 
maintained by a difference of 
potential between electrodes of as 
little as 30 volts, and should not 
be confused with an electric spark, 
which breaks down a gap between 
two electrodes and requires several 
thousand volts to cross a gap as 
short as a millimetre. In the 
carbon arc lamp, in the arc fur- 
nace for melting metals, and in 
electric welding the production and 
maintenance of the arc are the 
primary object. 

Electric Charge. Term used 
for certain states of electrification 
of a body. When two substances 
(insulated if conductors) are pressed 
hard or rubbed together and then 
drawn apart, they are found to 
have developed properties which 
they did not apparently possess 
before, the chief being the power 
of attracting each other and light 
particles of other substances. 
They have acquired an electric 
charge and are said to be 
eleClJified. 

All bodies seem able to develop 
or acquire such a charge more or 
1^, but if different substances so 
charged be examined the remark- 
able fact emerges that, while the 
charge have certain properties in 
common and act in accordance 
with the same laws, there are two 
different kinds, one kind being de- 
veloped by certain classes of sub- 
stances and the other by other 
classes, with the qualification that 
either kind may be developed on 
some substances according to the 
material with which they are 
rubbed. The two kinds of charge 
are represented by that developed 
on a glass rod when rubbed with 


silk, and by that produced on a 
stick of resin when rubbed with fur 
or wool ; the former is called 
positive eJectrioity and the latter 
negative electricity. A character- 
istic of these charges is that on(‘ 
is never developed by itself but 
both are always produced at the 
same time, one kind being found 
on the body rubbed and the other 
kind on the material with which 
it is rubbed. See Electricity. 

Electric Discharge. An escaf>e 
or discharge of electricity that 
travels through a gas at normal 
or rarefied pressures. The earliest 
observed discharges were those 
passing through or into the atmos- 
phere ; e.g. from an electrified 
cloud, or from the metal cylinder 
of an electrical machine. There 
are four types of electric discharges : 

(1) Spark discharge, or light- 
ning. This is a sudden release of 
energy between oppositely charged 
conductors caused by the break- 
down of the insulating air betwetm 
them. 

(2) Brush discharge, a short 
bright streak coming from the 
positive electrode and splitting up 
into many branches, which grow 
fainter as they lefive the parent 
stem until they finally disappear 
in air. It occurs when the voltage 
is less than sufficient to spark, 

(3) Glow discharge, or corona, 
observed when the diameter of a 
conductor or part of it is so small 
relatively to the voltage of the 
charge that the air in contact with 
the surface continuously breaks 
down; the discharge resembling 
a thin coating of luminous fur. 

(4) Discharge through a rarefied 
gas (seen. in nature as the aurora) 
or through a vacuum tube as in a 
fluorescent lamp, when the electron 
discharge has become invisible 
but causes the glass to fluoresce. 
See Electronics ; Gas- Discharge 
Tube; Neon Lighting; Radar; 
Television. 

Electric Fish. Group of fishes 
possessing the power of adminis- 
tering an electric shock. There are 
three kinds : the electric eel {see 
Eel, Electric) ; the African cat- 
fish ; and the torpedo, a species 
of ray, which is the most numerous. 

The electric catfish {Medup- 
terurus electricus) is found in all the 
larger rivers of Africa, the finest 
and most powerful occurring in the 
Nile. It attains a length of four 
feet and frequents the darker and 
more sluggish portions of the 
streams, where it kills or stuns 
other fish, which it eats. In some 
catfish the electrical power seems 
present all over the body, in others 
just under the skin at each side. 


AconHidorahh* number of Hpecies 
of the toriH‘do oeenr in the warmer 
seas of the world. Tin* heat known 
is Torpedu mnrmorrda of the 
HOUth(‘rn shores of Kuro|x? and of 
the Mediterranean ; large sjjeci- 
nums may w<*igh Hf) lb. 

Th(‘ niUH<‘IeH and the nerves con- 
cerned in the exercise af the eleo- 
tri{*ai jH>wer these fish are 
known ; but the Hourei* of the 
{Kuver and how the organisms 
iHitioine charg<‘d with it is not 
known. Its t'KiTcise (‘vidently 
(•alls f<>r mueh nt*rvons force, as 
aft<*r n fHJWiTful shock or a series 
of sho(‘ks has Inam given the fish 
is exhaitsted, anri must rest. 

Electric Ftirnsce, A furnace 
heated by ehndrie power. Davy 
iischI the first eletdrie furnace to 
prodma^ nudallie sodium and 
potaHHium and in Hare made 
graphite ami <‘aleium in a small 
one. But md miHl tluTC was 
available an abundance t»f cheap 
electrical fsnver were they practic- 
able in industry. Isicalisation of 
heat, lack f»f fuines, rapid heating, 
fewer heat lo«Ht‘a, ami high tem- 
pratures are among their many 
advantages. The eletdrical energy 
is used wholly for heating except 
in elect rolysis of fused salts. Hmall 
lalmratory furnaces arc usualiy 
heated hy resistance, A eonduetor 
of high resistance is built, into the 
furnace and tha charge is heated 
indirectly. 

I^trge chH'tric furnaces «s<*cl for 
alloy Htwd manufacture arts usually 
of the arc tyjH*. When two elec- 
trofltw are l)rought into eontaet, 
current lH*gin« t<» fh»w ; if tha eleo- 
trodes art^ then moved slowly 
apart, the current tiontinuea to 
flow aertjas the gap, Imng carried 
by vapour, volatmsetl from the 
hcatod tips of the eleetrodee. 
Carbon, which volatilisw atal>out 
3,500® C., is often uiied for elee- 
troci^. Indiret^t are furnacea have 
ebetrodes through the iidt», the, 
charge being heated by radiatiom 

Ivow- and high-frequenev induc- 
tion furnaces are umd for non- 
ferrous metab. A low- frequency 
furnace of the Ajax -Wyatt type 
opomtm on the transformer prm- 
ojpie. A primary eoil ia inserted 
in the bottom of tha furnace and 
molten metal is run into a channel 
round it to form the secondary coil 
The top of this ring is open into the 
body of the funmoa and when the 
current passes it become rapidly 
heated, the hot metal circulatlnif 
into the cold charge. High-fire* 
quenoy furnaces use comparatively 
weak magnetic fields at frequencl^ 
between 500 and 2,000 cycles per 
second or higher. 


* 


I 
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ELECTRICITY: HISTORY AND THEORY 

D. r. Aiken and l>avid Le Roi 

This article forms an introduction to the history and theory of 
electrical phenomena, and explains the basic principles which govern 
the practical application of electricity in industrial . dome, tic, and 
scientific fields. It is followed, by articles on various specialised 
uses of electricity. See also Alter nator ; Cell; Dynamo; Radio; etc. 


Greek philosophers had known 
in the 7th century B.o. that a piece 
of amber when rubbed rapidly with 
a dry cloth would pick up small 
straws and pieces of chaff. For 
over 2,000 years nothing further 
was learned about this mysterious 
phenomenon, until in 1600 the 
English physician William Gilbert 
(1544-1603) published in his book 
De Magnete the results of a num- 
ber of systematic experiments. 
He gave the name “ electric attrac- 
tion ” to the phenomenon, from 
the Lat. electriim, Gk. ii'X^Krpov, 
amber. Gilbert demonstrated that 
electric attraction could be pro- 
duced by rubbing other substances 
besides amber, e.g. glass, sulphur, 
hard resin, sealing-wax, mica, rock 
salt, and diamond, and that almost 
any light object might bo attrac- 
ted, though not flame or air. 

Incidentally, an attraction be- 
tween the rubfod substance and 
the substance attracted to it is 
mutual. Ihus, if a piece of seal- 
ing-wax is rubbed with a cloth, 
the sealing-wax will attract the 
paper, but it is just as correct to 
say that the paper attracts the 
sealing-wax. 

By the early 18th century it was 
discovered that there were effects 
of repulsion as well as of attraction. 
A glass rod, olectrifled by rubbing 
with silk, and suspended by a fine 
silk thread, would be attracted by 
a piece of sealing-wax rubbed with 
fur, but would bo repelled by 
another piece of glass rubbed with 
silk. In 1734 the French physicist 
Charles du Fay (1698-1739) ex- 
plained this by suggesting that 
there wore two kinds of electricity : 
“ vitreous ” on glass and “ resin- 
ous ” on sealing-wax. They were 
thought of (like heat) as impond- 
erable or weightless fluids. An 
excess of either in a body con- 
stituted a charge, but if both kinds 
were present in the same body they 
tended to neutralise each other. 
All charged bodies attracted un- 
charged bodies ; but among 
charged bodies, only unlike charges 
attracted : like charges repelled 
each other. The phenomena, how- 
ever, could also be explained in 
terms of a single electric fluid, of 
which an excess produced the 
effect of one kind of charge, a 
deficit of the other. On this basis 
Benjamin Franklin (1706-1790) 


in 1747 gave the name “ positive ” 
to vitreous electricity, “ negative ” 
to resinous electricity. These terms 
are still in use, although in current 
electronic theory it would be more 
logical to apply them the other 
way round. 

Two other notions informed 
most of the 18th-century discov- 
eries about the behaviour of elec- 


. ebonite rod rubbed with cat’s fur. 

Many of the properties of elec- 
trical charges* can be demonstrated 
with a set of small pith balls 
covered with metal paint or foil, 
and suspended by silk threads. 
If one ball is charged, it will first 
attract an uncharged ball until the 
two touch : then the charge 
spreads to both balls, so that they 
now repel each other and separate. 
This principle was used by Abra- 
ham Bennet (1750-1799) in his 
invention of the gold-leaf elec- 
troscope (fig. 2), which was the 
first sensitive instrument that 
could detect, and to some extent 
measure, electric charges. 



Bfsjesa . 


Fig, 1. 


Charging an insulated conductor by induction. 

text below 


•D:; 


For explanation see 


trie charges. One was the dis- 
tinction between conductors and 
insulators, which seems to have 
been first formulated in 1729 by 
Stephen Gray (1650-1736). The 
other was the conception of electric 
influcncG (later called electrostatic 
induction) as the means whereby a 
charge on one body gave rise to 
charges on neighbouring but (ap- 
parently) unconnected bodies. 

Eleotbio Charges. If a glass 
rod, which has been positively 
charged by rubbing with silk, is 
brought near to an insulated con- 
ductor, a negative charge will he 
induced on the near side of the 
conductor, a positive charge on the 
far side (fig. 1). On the two-fluid 
theory it was said that the charges 
on the conductor had been separ- 
ated ; on the one-fluid theory, 
that whereas previously the elec- 
tricity had been evenly distributed 
over the conductor, now some of 
it had been repelled to the side 
remote from the rod (a), thus pro- 
ducing a positive charge there and 
leaving a deficit or negative charge 
on the side nearer the rod. If the 
conductor is now touched with the 
finger (or an earthed wire) the 
positive charge is repelled even 
farther (6) ; in fact it escapes to 
earth (<J) ; so that if first the finger, 
then the glass rod are removed, 
the conductor is left with a nega- 
tive charge on it (d). A positive 
charge is produced by using an 


Electrical charges can be found 
only on the outside surfaces of 
conductors : inside a hollow con- 
ductor there is no sign of a charge 
or any of its effects. This was first 
discovered by Henry Cavendish 
(1731-1810), but the classical 
demonstration was by Michael 
Faraday (1791-1867) with a but- 
terfly net (fig. 3). 

Charges distribute themselves 
evenly over the surface of spheres, 



Fig. %. Gold-leaf electroscope 

but tend to concentrate wherever 
there is an angle or a point. Hence 
apparatus intended to carry high 
charges is made with wide smooth 



Pig. 8. Butterfly-net experiment 




surfaces and large round knobs, 
avoiding all sharp curves and 
points, from which fhe electricity 
would tend to escape {see Dis- 
charge). 

The earliest machines for pro- 
ducing electrical charges consisted 
of arrangements of plates, spheres, 
or cylinders of glass, sulphur, etc., 
which could be rapidly rotated in 
contact with the hand or with 
built-in rubbers. An example was 
the machine (fig, 4) designed by 
Joseph Priestley (1733-1804). 
JSoon after 1770, Alessandro Volta 
(1745-1827) invented a simple 
device called an electrophorus 
iq.v.) for obtaining a number of 
charges by induction from a single 
charge of frictional electricity pro- 
duct by rubbing. This was fol- 
lowed by a series of influence 
machines which could add together 
the small charges to produce large 
concentrations of electricity. The 
most efiBcient was the Wimshurst 
Machine (q.v.). 


by flying a kite with a wet string, brine. This Voltaic r>ilo ” 

This led naturally to the invention 5) gav(‘ n i>cr<*eptible shock to anv 
of the lightning conductor for the one touching h<gh ends It 
protection of tall structures in the first device fur irnnhwim a 
storms {see Dightning). etjntinuous electric eurnnit as rtJsa 
The study of fixed electrie timd fn.m ilu* rnon.e.itury A.rrente 
charges is called electrostatics. It which served to dis.'hariie ele..tm 
played an important part in the stntie ina<diim-H or Li.vd.m iars A 
original formulation of electrical com|mraIih' aiTaiigenient of Conner 
^ the end of the /.ino plnfcH niung<.<i into 
19th century it had come to be brine or ftebi, whh-h Volta ealle<I 
looked on as mainly of academic a “ crown of ^ 

or historical interest. It later had cups” (fig. fi), 

practical importance in a number ga vo e v <* n 


better r(‘hultH. 

A singk* cup 
in \' o 1 1 a ' H 
“crown” is the 




electrical 
l^G globe rotates against 
the cnshion R which is earthedby a 
charge is collected by 
the brush B, which is attached to the 
pnme conductor P 

Another early discovery was the 
effwt of separating two con- 
ductors by a thin layer of insula- 
^ earthing one of them : 
the b^her could then hold a much 
^er charge than when isolated, 
ihe arrangement became known 

Waiter as a 
(q.v.); but the first 
took was that of the Lev- 
den Jto ^ 

^ » eliajged Leyden jar 
of oOnEddeiable size ooid 
t>e draw TWr resemblance to 

mmmtore fiaebee of l%htni 4 
^y apptoo^d.\i I7I2 the 
T P pliysioist 

r. f. IXlibwd (1720-17^), on a 

^^nofFmnklm'8,er^Ca 

at the lower end when 
thunder clouds passed. ' A few 

later Franklin himseK ob- 
tained similar results in America 


of fields. Electrostatic attraction 
is used in air conditioning to lay 
dust, extract smoke, etc., and in 
the method of dry photography v*vrr>ji , 
called xerography. Frictional simpU^st ex- 
electricity can make paper in high ample of what 
sped printing machines and fine is mm <*HlJed a 
threads in textile factories difficult primary elee* 
to handle. The cure is often trie vv\l It 

etfpted by ping radio-active eoriHisfi^ of one 
isotopes to make the atmosphere copper and one 
conducting. In hospitals, and sii,H; rod flip, 

espcially m operating theatres, ping into a 
rubber sheets can easily become v<*HHel of (sav) 
highly chpged, and with volatile hydrochloric 
anaesthpics m use sparks may acid. The ro<lH 
^ad to dangerous explosions : this must not 

duLve “'■''I’ ‘*>>1 

ductive rubber instead of the when they are 

Stoni eWH Jf by a metal 

research, which wMfiretmeUv the r'”' “'‘.‘’‘‘'p'"”’ flows con- 

inventio; oUheZ^.Z^tUt ‘'‘rough tho win,. While 

and the van de S ma& ‘b® , Mows, the zinc »d 

A voltage multiplier Lu“s L TSv X hX!r‘‘r™'' 
creased potential by mechanicall v ® W wJih h dri v es the euriwfe 

reducing the capLiTance of { in 

charged capacito? by makinv it by th© 

charge anotKpaXr ^ 

Eleotrio Currents? Towarrk , with Franklin*© 

the end of the 18th centiirv ^oeision alKmt |K»«itiva ami n^ft- 
theory arose that the nerve^nd the cum^nt is oon^ 

muscles of animals in somA «m>ken of m flowing 

generated electricity. While 1 ^^ the cell from the oopi>er to 

vestigating this theory ftgain innicl© the 

Luigi Galvani (1737-98) 
hung up some skinned 
frogs legs on copper 
hooks slung from an iron 
stand. He noticed that 
whenever the legs them- 
selves touched the iron 
they twitched. He took 
this for an example of 
animal electricity.” It 
was his friend Count 
^es^ndro Volta who ^ 

tomid the proper explam ^ r — - 

ation, attributing the 8. Volta*© ** oarown oapt »» 

Whioh oocur^d nof to*the't^fon ‘bo oop 

of nerves and muscles but to the ^PFf*** ponitiv© fcermiim*, *, 

contact between dissimilar metals fhln ^ hfehw potential 

On the basis of this theory he de- ^ »®gativ© terminal^ 

y^i^d an arrangement of about alffereno© 

100 zme and copper disks separated the curmot to flow, just m it 

>h pairs by pads of doth soa^ in ^ resenroirii 

spaaed m will a gow of water thro^h 
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a pipe connecting them. On 
this analogy (which is useful but 
not exact) the pressure derived 
from the extra height or head of 
water in one reservoir corresponds 
to the potential difference or vol- 
tage in an electric circuit ; the rate 
at which the water flows through 
the pipe corresponds to the current 
or amperage, and the narrowness 
of the pipe to the electrical resist- 
ance in the circuit. A primary cell 
or a battery can be thought of as 
the equivalent of a pump main- 
taining the difference in level 
between the two reservoirs. 

If, in an actual water system, 
such as that shown diagrammatic- 
ally in fig. 7, the circulation is 
stopped by closing the tap T, the 
level of water in the upper reser- 
voir would rise to a height which 
would depend 
solely on the 
strength of the 
pump. This 
height above the 
lower reservoir 
would then 
measure the 
energy available 
to drive water 
round the whole 
circuit. The 
corresponding electrical quantity 
is called the electromotive force 
(e.m.f.) of the cell, and is equal to 
the p.d. between the terminals of 
the battery when the circuit is 
broken and no current flows. If 
now the tap is opened so that water 
begins to circulate, the level in the 
upper reservoir will fall slightly; 
and the difference in level between 
the two reservoirs will now corres- 
pond to the p.d. between the term- 
inals of the coll or battery when a 
current is flowing ; this is always 
less than the full e.m.f. of the cell 
by the amount necessary to drive 
the current back through the cell 
itself. 

During the 19th century a 
number of improvements ^ on 
Volta’s original coll were devised, 
of which the chief was the cell 
invented by Georges Leclanch^ 
(1839-1882) which was named 
after him and is still used in dry 
batteries of all sorts. The 
Leclanoh6 cell substitutes a carbon 
rod for copper as the positive 
terminal, and a paste saturated 
with sal ammoniac and zinc 
chloride for hydrochloric acid. 
{See Cell, Electric.) When the sal 
ammoniac is exhausted the cell 
ceases to work and is usually 
thrown away. 

Secondary cells, or accumu- 
lators, differ in being reversible ; 
that is to say, the passage of a 


current from an external source 
through them produces chemical 
change, which in turn will drive a 
current in the opposite direction 
when the original source is re- 
moved. The usual form has 
cellular lead plates packed with 
lead sulphate and dipping into 
dilute sulphuric acid. When put 
on charge the sulphate at both 
electrodes is broken up, leaving 
pure lead at the cathode and lead 
peroxide at the anode, and increas- 
ing the amount of sulphuric acid 
at both terminals. When the 
current is drawn off (in the oppo- 
site direction) these changes are 
reversed, and the extent to which 
the accumulator has been dis- 
charged can be estimated from the 
strength, and hence the density, of 
the solution as measured by a 

hydro met er. 
Accumulators 
provide the 
only practical 
(though still 
rather clumsy) 
means of 
“storing” elec- 
trical energy in 
a portable form. 

Within a year 
of Volta’s dis- 
covery of the primary cell it was 
found that an electric current 
could in certain circumstances 
break up a chemical compound 
into its constituent parts. In 1800 
William Nicholson' (1753-1815) 
and Anthony Carlisle (1768-1840) 
separated water into hydrogen and 
oxygen in this way. Seven years 
later Davy used the new method 
to break up caustic soda and 
caustic potash, and so isolate for 
the first time the elements sodium 
and potassium. The process, called 
electrolysis is now used 

on a large scale not only for the 
extraction of such metals as alu- 
minium and magnesium from their 
ores, and the refining of gold, 
copper, nickel, etc., but also in the 
commercial production of oxygen, 
hydrogen, chlorine, fluorine, caus- 
tic soda, heavy water, and many 
other substances. 

The result of electrolysis is not 
always confined to separating the 
electrolyte into elements or groups 
of elements. Often the substances 
so formed will re-combine with the 
materials of the electrodes or with 
the water in which the electrolyte 
is dissolved. A typical result of 
such a process is for the metal of 
one terminal to be progressively 
dissolved away while a thin layer 
of the same metal is deposited on 
the other terminal. TSiis is the 
basis of electroplating, whereby 



Fig. 7. Analogy between water flow 
and electrical circuit (see text) 


the articles to be plated are sus- 
pended in a tank containing a 
suitable electrolyte, so that they 
form the cathode, with plates of 
the metal to be deposited forming 
the anodes. 

In the early 19th century many 
experimenters observed that the 
wires carrying electric current 
tended to get hot. In 1827 G. S. 
Ohm in Germany suggested the 
idea that conductors offer a resist- 
ance to the passage of electricity 
comparable with the resistance 
offered by friction to mechanical 
motion. Thin wires or other con- 
ductors offer more resistance, and 
if the current is large enough they 
can become red hot like the ele- 
ments in electric cookers and heat- 
ers, or white hot like the filaments 
in electric light bulbs. Alter- 
natively a metal with a very low 
melting point will m elt if the current 
rises above a certain strength and 
so automatically break the circuit. 
This is the basis of the electric fuse. 
As early as 1840 James Joule 
(1818-1889) was" measuring the 
relation between heat and current 
in electric circuits, but the familiar 
application of the principle to 
lighting had to await invention of 
the carbon-filament lamp in 1860 
by Joseph Swan (1828-1914). 

The best conductor of electricity 
is silver, with copper a close 
second. Because of its compara- 
tive cheapness and good con- 
ductivity copper is generally used 
in electrical wiring and machinery. 
Aluminium is relatively a poorer 
conductor but is used for long- 
distance cables because of its light- 
ness. Glass, porcelain, rubber, silk, 
oil (hydrocarbons), and silicones 
are poor conductors and, conse- 
quently, good insu- 
lators. At very 
'' low temperatures 

(within a degree or 
two of absolute 
zero) certain metals 
lose their electrical 
resistivity entirely 
so that a current once induced in 
them will continue almost in- 
definitely. This phenomenon is 
called superconduction. 

In 1819 H. C. Oersted (1777- 
1851), professor of physics in 
Copenhagen, discovered almost 
by accident that a wire carrying 
an electric current could make a 
magnetic needle turn out of its 
north-and -south position. The 
effect is such that it tends to make 
the north-seeking end or pole of the 
magnet rotate round the wire in 
the direction indicated by a 
right-handed screw driven along 
the path of the current (fig. 8). 



c 

Fig. 8. Screw 
rule : F. field ; 
C, current 
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A south-seeking pole tends to 
rotate in the opposite direction. 

The force exerted by a moderate 
current in a single straight wire is 
comparatively small ; but if the 
wire is bent into a long coil or 
solenoid (fig. 9) the forces pro- 
duced by all the various parts 
reinforce them- ^ 

selves down the 
centre. The coil 
then acts as the 
equivalent of a 
bar magnet; 
and with a / 
sufficient num- 
ber of toms and 
a large enougn produced by a 

current the solenoid 

strength may be 

much greater than any permanent 
magnet of comparable size. 

Twelve years after Oersted’s 
discovery that the movement of 
electricity in a circuit gives rise 
to magnetic effects, Faraday dis- 
covered that the movement of a 
magnet near an electric circuit 
gives rise to#an electric current. 
He thrust a bar magnet into an 
empty solenoid, then pulled it out 
again : when the magnet moved 
a current flowed through the coil ; 
but when the magnet was at rest, 
either inside or outside the coil, 
no current flowed at all. The 
phenomenon is called electro- 
magnetic induction. 

. K instead of a magnet and a 
coil two solenoids are arranged 
one inside the other, the inside one 
win become the equivalent of a 
magnet when a current from a 
cell or battery is passed through it. 
Starting or stopping the current 
in this primary coil is then the 
equivalent of rapidly pushing in 
or pulling out a bar magnet. 
Thus a repeated make-and-hreak 
in the primary circuit will produce 
in the secondary circuit an 
induced current which flows 
alternately in one direction and 
then the other. Applications of 
this principle include the shocking 
or sparky coil called a Kuhmkorff 
coil, which was a favourite attrac- 
tion on Victorian seaside piers, 
and provided the ignition system 
for the earliest motor cars. An- 
other , application is the trans- 
former, used to charge the voltage 
of power supplies. It consists of 
a laminated iron-core provided 
with a primary winding receiving 
the supply and a secondary wind- 
ing of a different number of turns 
in which an e.m.f. is induced 
having a correspondingly lower 
or higher voltage. 

String or stopping the flow of 
electricity in a coil tends to 


induce currents not only in other 
coils (mutual induction), but also 
in the primary coil itself (self 
induction). In effect, each loop 
(or smaller element) of the coil 
exercises an effect of induction on 
the neighbouring loops (or ele- 
ments) of the same coil. The 
basic rule of all electro -magnetic 
induction is that the induced 
magnetism or the induced current 
will always be in the direction 
which will tend to oppose the 
change in current or in magntdic 
field producing it. Thus when the 
current is switched on in a coil, 
self-induced currents tend to 
oppose the change and the 
current, instead of starting sud- 
denly, has to build up gradually 
to its maximum. Conversely, 
when the current is switched off 
there is a sudden extra surge of 
induced current opposing the 
cessation, which if strong enough 
may jump the gap in the switch 
in the form of a spark. In power 







Fig. 10. Faraday’s demonstration 
of electro-magnetic rotation 

houses, and other places when 
large currents are dealt with 
special devices called contac 
breakers are provided to minimis^ 
the danger of sparking-over whei 
circuits are suddenly interrupted 
In 1821 Faraday succeeded ii 
producing continuous rotar 
motion by the interaction of 1 
magnet and an electric currenl 
The magnet was fixed upright i] 
mercury ; a wire had its lower em 
floated by cork so as to touch th 
surface of the mercury, its uppe 
end lodged in an inverted silve 
cup which held a small drop c 
mercury to ensure-at the same tim 
free movement and a good elec 
trical connexion. The passage of 
current through the wire made i 
rotate round the magnet (fig. lO; 
Shortly afterwards Peter Bark 
(1776-1862) devised a star-shath 
wheel with •••«•- 



mercury ^ 

of a horseshoe magnet : the wh< 
rotated when a onrrent was appli 
between the axle and the mercu 


(fig. II). This was th(‘ an('(‘Htor 
of the cleetrie motor in which 
the output of meehaiiH'al power is 
made mueh griMiter hy suhstituting 
an eleetro-magnet for th<‘ ]KTm- 
nmmt magnet, and a sptwial 
arrangement of copper conductors 
round a soft iron core, cail(‘d an 



armature, for the singh* straight 
path of the curnuit down the disk. 

An electric current applied 
to such a inott»r caimcH the arma- 
ture to rotatt*. <*onvcrs»‘Iy, if the 
armature is ilriven nnuai hv an 
external forct* a current will be 
induced in the <'ifcuit. This is 
the principle of the dynaim> and 
ail electric general <wh. The 
simplest form (»f armature eon- 
sists of a single loop of wire 
rotating between magrudic poles 
(fig. 12), If the <‘urrent is drawn 
off by means of tw<» slip. rings, as 
in fig. 12, it will he found t<» flow 
first in one tUrectiim, tlum in the 
iither, changing with each half- 
rotation of the h>op. The result 
is alUumting current (A.d.) as 
distinct from direct current (J).(k), 
which flows (HuitinuouHly in the 
same <lirectkm. Direct current 
can be abtaine<l from a tlynamo 



Fig. 12, Simple armature. White 
arrow, armature rotation ; blaolc 
arrowi, ourreut ^iraotloa 


by using a commutator, or when 
necessary A.O. can be reduced to 
B.C. by devices called rectifiers. 

Alt&rnating Cumnt* Since the 
heating effect of a current is un- 
altered by th© direction in which it 
flows, and sine© motors can be as 
easily designed for alternating 
as for direct currant, A.O, is just 
as effective as D.O, for most 
domestic and industrial uses. Its 
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great advantage is that the 
voltage can be stepped up or 
down at any time by simple 
transformers that have no moving 
parts. This is of particular value 
in large-scale su})ply systems, since 
power can be carried long dis- 
tances with much less loss at high 
voltages, and consumed with 
much less danger at low voltages. 
Moreover, current is more easily 
produced at high voltages by 
alternators than by (B.C.) 
dynamos. 

In simple A.C. the voltage and 
current build up gradually to a 
peak in one direction, fall off to 
zero, build up to a peak in the 
opposite direction, then fall to 



it heavily in one direction ; then 
draining out of that plate and 
flowing into the other one with the 
reversal of the current. In these 
circumstances the charged capaci- 
tor tends to discharge itself 
before the voltage has quite 
dropped to zero, so that the 
changes in direction of the current 
tend to run ahead of the changes 
in direction of the voltage. Thus 
the phase change brought about 
by a choke can be cancelled out 
by the introduction of a capacitor 
of suitable size, and vice versa. 

Both choke and capacitor how- 
ever tend to reduce the strength 
of the current which will be pro- 
duced by a given voltage. This 




patterns they assume can be made 
visible by scattering powdered 
gypsum on horizontal sheets and 
tapping the sheets till the gypsum 
fragments aline themselves in the 
electric field (fig. 15). Similarly 
magnetic lines 

of force chart . \\ i • I , 
the direction in 
which a small 
isolated north- 'Xvli > ^ 1 1 • ■ * 

S Aft V 1 n or nnlA ' ‘ ' I I 


seeking pole 
would move \ s . . 
under the in- 
fluence of the 
magnetic field, 

and their pat- 'V 

, V Fig. 15 . Electro- 

terns can be static lines of force 
made visible by between c barged 
the use of iron 
filings instead charges 
of gypsum. (For 
examples see Magnetism.) 

The arrangement of- electric 
lines of force is always what one 
would expect if they possessed 
three important properties : 

1. Any given line of force starts 
on a positively charged surface and 
ends on a negatively charged 
surface ; 2. It resembles a 

stretched elastic, tending to con- 
tract to as short a length as 
possible ; 3. It repels, and is 

repelled by, aU neighbouring lines 
of force in a direction perpen- 
dicular to the lines themselves. 

Rules 2 and 3 apply equally to 

magnetic lines of force. Rule 1 

applies for permanent magnets, 

with north- and south-seeking 

^ poles substituted 

^ ^ for the charged 

M surfaces ; but 

lines of force 

resulting from 

electric currents 

' li frequently take 

Pig. 16. Magnetic the form of closed 

curves, as in 
Img Wire carrying « 

current “6- 

Faraday was 

able to introduce some precision 

into his picture by stipulating that 

one line of force should emerge for 

each unit of electric charge on a body 

or for each unit of pole strength in a 

magnetic pole. The strength of a 

field was then represented by the 

closeness with which the lines of 

force were crowded together. The 

tendency for any electric circuit 

carrying a current is to move 

relatively to a magnetic field in 

such a way that as many lines of 

force as possible shall pass through 

the area embraced by the circuit. 

The current induced in an electric 

circuit depends on the rate of 

change in the number of Ones of 

force passing through it. From this 

it became possible to compute the 


^ 0 
VJ 


Fig. 13. 



Graph of alternating current produced by rotation of single-wire 
loop in magnetic field as in Pig. 12 


zero again, this whole sequence 
constituting one cycle (fig. 13). 
The number of cycles per second 
is the frequency. The standard 
British supply is at 50 ('.p.s. 

When alternating current passes 
through a coil the effocit of self- 
induction is to oppose and so 
delay each reversal in the direction 
of the current. In consequence the 
changes in the direction of the 
current tend to lag behind the 
changes in direction of the voltage 
producing it. A coil introduced 
into a circuit with the express 
object of producing a phase lag 
of this sort is called a choke or 
choke coil. 

The opposite effect, with the 
phase of the current running ahead 
of the voltage, is produced by 
including capacitors in the circuit. 
At first it seems surprising that 
any current should pass through a 
capacitor, which interposes a 
complete insulating layer between 
the plates attached to its two 
terminals. One way of illustrating 
what ^ happens is to liken a 
capacitor in an electric circuit 
to a rubber membrane stretched 
across a water circuit (fig. 14). 
There can he no continuous flow 
of water in one direction, but the 
water can still oscillate to and fro, 
stretching the membrane first 
in one direction then in the other. 
Alternatively the electricity can 
be imagined as flowing into one 
plate of the capacitor and charging 


effect is additional to the ordinary 
resistance of the circuit. It is 
called reactance ; conductive re- 
actance in the choke, capacitive 
reactance in the capacitor. The 
combined effect of resistance and 
reactance in an alternating circuit 
is called impedance. 

Field Theory and Mectro^magneiic 
Waves, Michael Faraday was the 
first major scientist who really 
studied electricity and suggested 
its practical applications. He visu- 
alised the forces exerted by 
magnetised and electrostatically 
charged bodies as though they 
were somehow spread out and 
diffused through the whole sur- 
rounding region, rather than 
merely concentrated in the bodies 
themselves. Such a region he 
called a field of force, and he pro- 
ceeded to map the distribution of 
electric or magnetic forces in it 
by imaginary lines which he called 
lines of force. 

Electrostatic lines of force can 
be defined as lines which through- 
out their length assume the direc- 



iig, 14. Alternating water fiow 
transmitted through rubber mem- 
brane 

tion in which a free positive charge 
would move under- the influence 
of the electrostatic field. The 
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bdliaviour of generators and motors 
from the geometrical properties 
of their design. 

It is of the essence of Faraday’s 
field theory that what affects the 
state of affairs at any one point is 
always the state of affairs at 
immediately neighbouring points, 
so that the electric or magnetic 
forces concerned are represented 
as spread out or diffused con- 
tinuously through the field ; and 
this is just as true when the field 
occurs in empty space as when it 
occurs in a physical medium. 
This odd idea of a change in the 
state of nothing is now generally 
accepted by physicists as part of 
the essentially inexplicable nature 
of the physical world : during the 
19th century it was ingeniously 
avoided by the assumption of a 
mysterious all-pervading medium 
cailed ether 

Hazwell’s Wave Motion 

Between 1856 and 1864 J. Clerk 
Maxwell (1881-1879) translated 
Fea^ay’s conceptions of electric 
and, magnetic fields into mathe- 
matical terms, and in the process 
arrived at a remarkable prediction. 
Since a change in a magnetic field 
produces an electric field in the 
Be%hbourhood, and a change in an 
eleotrio field produces a magnetic 
field, he argued that the process 
must ^be self-perpetuating ; so 
that m interacting magnetic and 
electric disturbance, once set up, 
should propagate itself through 
space as a form of wave motion, 
like ripples on a pond or sound 
in air, MaxweU even calculated 
the speed at which such an electro- 
magnetic wave would travel 
(3 X 10^® cm._ per sec. approx.). 
Since this was in fact the speed of 
light, he concluded that light 
itseK might be made up of 
electro-magnetic waves. 

In 1874 Gustev Hertz (1887- 
1950) in Germany produced the 
rapidly alternating current re- 
quired by discharging a capacitor 
sudd^ly through a choke, and 
detected the resultant radio, or as 
they were originally and popularly 
(^IM^ wireless, waves by means of 
a speeMy arranged circuit in a 
neighk^h^ room. This was the 
first denionsttatlon of what is 
now called radip (g.v,). 

Thermo^dedrieity. In , 1829 
T. J. Seebeck (1770-1881) dis- 
(XJvered that in a circuiit containing 
two, different kinds of metal, if 
one , junction between the two 
metals was kept consistently 
bott^ (or colder) than the other, 
a continuous ^ electric current 
would flow round the circuit. The 


current is not large enough for this 
to be developed into a useful 
source of electric power; but 
devices based on the Soebeck effect, 
e.g. thermocouples and thermo- 
piles, are frequently used as 
thermometers for measuring very 
low and very high temperatures 
and radiant heat- 

The Peltier effect, whereby 
the passage of a current through a 
circuit made up of different 
metals leads to a difference of 
temperature at the various junc- 
tions ; and the Thomson eff(‘ct, 
whereby a rod of a single metal 
will develop a potential difference* 
between parts maintained at 
different temperatures, are of 
purely academic interest. 

Discharges in Oases, Dry air 
(or indeed any permanent geis) is 
a remarkably good insulator. 
Only when a high potential is 
applied across a limited distance 
does the insulation break down 
and allow a spark to pass. By 
beginning with two conductors in 
contact and gradually separating 
them, it is possible to maintain 
the equivalent of a continuous 
spark across a narrow gap. Such 
an arrangement is called an electric 
arc. It is self-luminous, and 
extremely hot ; and if it is stnick 
between carbon terminals the 
tips of these become white hot, 
thus providing an intense and 
fairly concentrated source of light. 
Arc lamps were the first form of 
electric lighting, and continued 
to be used in searchlights and 
projectors long after incandescent 
lamps had replaced them for other 
uses. 

Sparking and electric arcs occur 
at atmospheric pressures. If the 
pressure is increased, the voltage 
required to break it down becomes 
greater. Machines for producing 
high voltages {e.g. the van de 
Graaff machine) are sometimes 
enclosed in chambers filled with 
inert gases at high pressure to 
increase the strength of the insu- 
lation. 

Qeisder Tubes 

Low-pressure electricity can pass 
through gases much more easily. 
The conditions were investigated 
by Heinrich Geissler (1814-79) 
in the 18508. He used long glass 
tubes with platinum wires sealed 
through each end. As platinum 
has a coefficient of expansion very 
close to that of glajss, a platihum 
\^e can be sealed through molten 
glass without either leaving gaps 
ox cracking the glass as it cools. 
W hen a Geissler tube is evacuated 
to a pressure of a few centimetres 


of mercury, the initial fluctuating 
spark gradually Hetties down into 
a Hteady Ktn^anu^r. A« the prcHsuro 
is further lowered, this broadens 
till it fills the whole tube with 
light. The colour of the light 
varies with the kin<l of gas : red 
for neon, bhie for helium, purple 
for argon, <de. niul tubes of this 
kind, called colleetivtdy neon tubes, 
are with'Iy UB<‘d for a<ivertiHt*mcnt8. 

If the pr(*sKure i« still further 
lowertnl to 0*1 mm. Hg or less, 
a dark space n<*nr tin* negative 
terminal or catluHle begins to 
grow, till eventually it fills the 
whole tube. At this stage the 
glass itself begins to shine with 
a gn'cnish fiuon*Hcen<‘e. For strip 
lighting th{* walls of tin* tube are 
coated with sjK'cml fluorcHcent 
materinlH ao choacii that the rtwdt- 
ant light is as near to daylight 
as poHsibh^ 

In 1879 William (Yookes (1832- 
1919) hung a Maltese vnm in a 
speciaIly-8hajK»d diseharga tube, 
ami found that it east a clear- 
cut shadow on the limweacent 
glass (Fig. 17), showing that the 



Hg. 17, Orookw Tube 

fluorcBcene© mtmt bo cansad by 
rays sent out in straight lines from 
the negative terminal or cathode. 
These cathcKle rays were then 
found to he kmt cnitof tiieirstriright 
paths by magnetic fields ; and 
this snggeskHi that t}wy must be 
made up of fast- moving imrticles 
carrying electrical charges, rather 
than electro-magnetic waves which 
are not defieeted by magnetic fields. 
In 1B97 J. J. Thomson (IS56- 
1940) worked emt the ratio of 
charge to mass which would be 


in cathode mys must be almost 
certainly very much smaller than 
the smilcat known atom, namely 
the hydrogen atom. They were 


1911). 

Elscirmic Thtmy, It was on 
the basis of Thompson’s woik, 
combined with a long series of 
detailed investigations Into radlo^ 
activity that Ernest (later Lord> 
Eu^erford (lS7kl9S7> in 1911 
put forward the theory that the 
atoms of which all matter was 
made were not hard indiridual 
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lumps like billiard balls, but com- 
posite structures consisting of a 
tiny nucleus positively charged, 
surrounded by negatively charged 
electrons. In each normal atom 
there were just a sufficient number 
of electrons outside the nucleus 
to balance exactly the charge on 
the nucleus, leaving the atom as 
a whole electrically neutral. 

This conception of the atom 
was the basis of the electronic 
theory of electricity, which postu- 
lates that a positive charge results 
from a deficit of electrons, and a 


negative charge from an excess of 
electrons. 

When certain substances (called 
electrolytes) are dissolved, some 
of their molecules spontaneously 
break up (dissociate) into two 
parts called ions, one of which 
carries more, the other less, than 
its proper share of electrons. 
Thus some of the ions are posi- 
tively, some negatively, charged ; 
and when a potential is ajiplied 
across the solution, the negative 
ions (anions) drift towards the 
positive electrode (anode), to 
which they transfer their excess 
electrons on arrival ; while the 
positive ions (cations) drift to- 
wards the nega- 
tive electrode 
(cathode), from 
which they make 
good their deficit A''- 
of electrons on 
arrival (fig. 18). 

The result is a 
continuous 
transfer of elec- 
trons from 
cathode to 

anode, equiva- jig. is. Electro- 
lent to a con ven- lysis of hydro- 
tional current 

through the drift towards the 
liquid from negative electrode; 
anode to cath- 01 ions 

ode. This theory electrode 

also explains the 

separation of different chemical 
constituents of the electrolyte at 
the two electrodes. 

The passage of electricity through 
gases also depends on ionisation, 
but the mechanism is much more 
complicated. Electrons become 
detached from atoms in a gas by 
the effect of ultra-violet light, 
radio-activity, and cosmic rays. 
In an electric field the free 
electrons move rapidly towards 
the anode. On the way they mav 
collide with neutral atoms, and, 
if they are moving fast enough, 
knock fresh electrons ofif them, "so 
that the supply of free electrons 
becomes cumulatively greater. The 
speed they achieve depends on the 



strength of the electric field 
between the electrodes and on the 
distance travelled between col- 
lisions. This last depends on the 
pressure of the gas : if the pressure 
is too high the atoms of gas are 
too close together for moving 
electrons to accelerate sufficiently 
between collisions to ionise fresh 
atoms ; if the pressure is too low, 
the majority of electrons may 
reach the anode before they en- 
counter anv neutral atoms and 

ftij 

the current dies down from lack 
of a continuing supply of electrons 
to carry it. At intermediate 
pressures, varying conditions pro- 
duce the series of effects observed 
in Geiasler tubes. 

The conduction of electricity in 
solids is usually much simpler : 
and most phenomena can be 
explained by regarding it as a con- 
tinuous drift of electrons through 
the open structure of the crystal 
lattice (see under Crystallo- 
graphy). Conductors are those 
solids (mostly metals) in which 
one or more electrons are set free, 
by the arrangement of atoms in tbe 
crystal, to move with compara- 
tively little impediment in any 
direction in which a potential is 
applied. But as the electrons 
carry negative charges, their 
actual movement, from negative 
to positive terminal, is in the 
opposite direction to that in which 
the conventional current is held 
to flow. 

Electronics. As early as 1884, 
Thomas Edison (1847-1931) noted 
that if he fused an extra terminal 
into a filament lamp, a current 
would flow through the vacuum 
inside the bulb when the new 
terminal was connected to the 
positive end of the filament, but 
not when it was connected to the 
negative lead (fig. 19). Since the 
effect occurs in a high vacuum, 
sufficient electrons to carry the 
current cannot be produced by 
the ionisation of residual gas as 
in discharge tubes. Instead they 
are derived directly from the hot 
filament. It is known that a red- 







1 


Fig. 19 . Bdlson^a lamp filament 
^ experiment (see text) 


hot conductor sprays out electrons 
from its surface spontaneously. 
In the' absence of an electric field 
these fall back in due course and 
are re-absorbed ; but if another 
conductor near by is kept at a 
positive potential, it will attract 
the free electrons and absorb 
them. When the gap between the 
conductors is evacuated, the elec- 
trons fly across in straight lines at 
high speed, and this stream of 
electrons is in all respects the 
equivalent of an electric current. 

Two things about it are, how- 
ever, important. First, the elec- 
trons can cross in one direction 
only — from the hot to the cold 
terminal. If the potential dif- 
ference is reversed, no current 
flows, for no electrons are available 
at the cold terminal to carry it. 
Consequently an arrangement Iffie 
that shown in fig. 20 acts like a 



former T. The conventional direc- 
tion of the resultant D.C. is shown 
by arrows, D.C. Dotted arrows in- 
side valve show direction of electron 
movement 

valve, letting electricity pass one 
way but not the other. This form 
of thermionic valve (depending 
on negative ions produced by 
heat) was invented in 1900 by 
J. A. Fleming (1849-1945) and is 
called a diode. It provides the 
most convenient means of con- 
verting alternating into direct 
current. 

Secondly, the stream of elec- 
trons, being without cohesion and 
almost without weight, is im- 
mediately and very sensitively 
responsive to any magnetic or 
electric field which may be applied. 
For instance, if a metal grid is 
interposed between the electrodes 
of a diode, the amount of current 
which passes through the valve 
can be minutely controlled by 
comparatively small and rapid 
fluctuations in the grid potential. 
The device, called a triode (fig. 21, 
p. 2995), can thus be used to 
reproduce at much greater current 
strength the very small potential 
variations which are derived from 
a microphone or an aerial, and 
was used for this purpose in 1907 
by its American inventor, Lee de 
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Fig. 21. Triode acting as amplifier 

Forest. Greater fidelity can be 
obtained by using two or three 
grids as in the tetrode and 
pentode. 

Alternatively a single steady 
stream of electrons can be made to 
converge on or diverge from a 
point or focus by arrangements of 
coils or charged plates as in the 
electron microscope or it can be- 
moved to and fro and up and down 
with high speed and extreme 
precision by pairs of coils or 
plates above and below and at 
either side, as in oscilloscopes and 
radar and television screens. (For 
some of the many other applica- 
tions of these principles see under 
the article Electronics.) 

Photo-electricity, The effect of 
light on electric phenomena can be 
of three kinds : 

1. light rays falling on the sur- 
face of certain substances {e.g. the 
alk^ metals sodium, potassium, 
rubidium, and caesium) provoke 
an emission of electrons compar- 
able to that from a red-hot cathode. 
If a cathode with a photo-emissive 
surface is substituted for the hot 
wire in a simple diode, the current 
transmitted through the vacuum 
will vary according to the strength 
of the %ht falling on the cathode. 
Urns variations in the brightness 
, of a beam of light can be trans- 
lated into variations in an electric 
eurrent. This form of photo- 
cell, called a photo emis- 
s^e edl, is used for, among other 
thik^ i»|)roducing sound from the 
sm^^d-akip on cinema films. 

^E^tifalhng bn certain other 
selenium or lead 
s^ptUdQ> greatly, reduces their 
eJeotrical tesi^tapce. Tins effect 
can also be used to translate vary- 
ing strengths of incident light into 
varialfons in eleptripal, cup^ent. 
ihe re^nse, however, is slower : 
and photo-conductive ceSsf are 
more conamondy used for opm- 
paiutively simple applicatioiis. 
such as turning lights on and' off at 
sui^t and dawn, opening ,,dc^ 
by mfra-red rays, counting objects 
m delivery belts, etc ; or for 


measuring the strength of light or 
other rays ; e.g. in infra-red 
spectroscopy. 

3. Light rays falling on a sur- 
face dividing certain substances 
{e,g. copper and cuprous oxide or 
iron selenide) gives rise to a po- 
tential difference between the 
layers which can be tapped off as 
a very small electric current. Tb(‘ 
chief application of this photo- 
voltaic effect is in photographic 
exposure meters. 

Both photoconductivo nml 
photovoltaic effects depend on the 
properties of certain substuneeH 
which conduct electricity nnieh 
less easily than ordinary inetjUs 
but much better than proper in- 
sulators. These substaiu'es ar(‘ 
called semiconductors, and th<* 
theory of semiconduetivity has 
been greatly developed sin<'e 
1945. This work led to the inviui- 
tion of a device called a tran.sistor 
{q.v.) which can do much of the 
work of thermionic valves while 
occupying very much less spaet? 
and being leas liable to tlamage 
by excessive vibration. 

Instruments and (Jircuiis. The 
simplest instrument for mea- 
suring electric current is the gal- 
vanometer, first used in 1820 in a 
primitive form (fig. 22) by Johann 



Schweigger’s multiplier, 
on which is based the galvanometei 

Schweigger (1779-1857). It co 
sists of a coil of wire with a ma 
netic needle at the centre which 
deflected by the passage of 

current throuj 
the coil. Alt< 
natively th« 
may be a lar^ 
fixed horsesh 
magnet, wi 
the coil oarryi 
the current fi 
to turn betwe 
its poles (f 
23). If thee 
consists of a f 
turns of thi 

wire, its res 

% 23. Moving- tance is sm 

coil galvanometer and does t 



!iiat(‘rially affoot the curri>ut it is 
d(‘Higno<l to momnrv, Tiiis is the 
arrangement adopted for the or- 
{iiuary ammeter. If, h<nv<‘ver, it 
eoiiHistH of many turns of thin wire 
so that its reMisfanee is relatively 
high.it alb»\VHa tninimuinof current 
to thov. ami th<» deticctifui of the 
providcH (t(i a cb»se approx- 
imation) a measure of the potential 
differfuice between the terminals to 
wduchit isattiM'hed. Uiisis the form 
of wiring iwtsi in most cormnerml 
voltmeters, t’nrreut can also bo 
meaHur<‘d by its beating effe«*t on a 
wire, as in the hot ire amm<*ter, 
which is ]mrii(‘ulariy imidul in the 
menHurerneni of alternating cur- 
rent ; or by a eurrent balanee, in 
which weights arc balanced directly 
against the forces di‘Velope<l be- 
tween coils carrying the current. 

d’he golddcnf elcrtr<wcojH* {q.v,) 
can b«^ urns! within limits for 
mcaHuring jaittuitial difftTcm*© ; 
but the mtist sensitive electro- 
static instrunumts all derive from 
Kelvin's ({uiulrant elec-trometer, in 
winch n light metal vane is de- 
ficctcci by a c*»nc>cntrntion of the 
electric fttdfl at the centn" of 
qua<lrant-Hha|s‘d nictal Isuxes. An- 
other method de|sm<lH on the 
phenomenon that if a ctirrent is 
How‘ing through a c<»n<iucting wire 
of uniform rt*sistance, the bill in 
potential fadwt'en one etui of the 
wire A and any given |Hant X 
along its length wdlf be prcqwjr- 
tionai to the hutgth <»f the m*gment 
AX. In the clevice eallet! a jKiten- 
tiometer (fig. 24) a sietwly e.m.f. 
is applied the win*, ami a sliding 
conta<‘t 0 i« arratiged so that the 
unknown e.m.L can lat balanced 
against the p.d. fn»m A tti C, The 
point of luilanee is ftmrid when no 
Qummt flows through the galvano- 
meter, G. The proeess k then re- 
peated and a new faunt of balance, 
Cv, found with a ititndaiti cell such 
as a West«>n cell repkeing the 
unknown e.m.f. The ratio of the 


— I. 

1*1 

: ct 8. 


X 

mIIwii 





Fig. 24. Pokatiometer arraaged to 
compart the t.m.L ^ X wita thi 
e.m.i ol a ataadard otlh S. 0* 
tUdi^ ooataoi ,• CJg, ooataot to 
rtaadard oeO ; 0, i alvaaomtttr. 
For esplanatioa of iti optratioa 
tee accompanying t«*t 

unknown to the etandard e.m.f. k 
than given by AO/AOs. 

This same principle of bakndbog 
potentials tiu no eiiirent flows k 
used also to oompare imfsfcanoes 
by the device called Wheatstonek 
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bridge. The metre bridge (fig. 25) 
uses a sliding contact to a uniform 
straight wire as in the potentio- 
meter, and at the point of balance 
the ratio of the unknown reistance 
X to the standard resistance B is 


G 



Fig. 25. Wheatstone’s metre 
bridge (see text) 


AO/OB. Another type in the form 
of a net (fig. 2G) uses two known 
resistances P and Q and a variable, 
resistance B which is also known. 
A form of the variable standard is 
the so-called post-office box. 



Fig. 26. Wheatstone’s bridge in 
the form oS a net (see text) 

There are two ways in which 
two or more pieces of electrical 
apparatus can bo connected in a 
circuit : in series or in parallel. 
With apparatus in scries (fig. 27), 
the whole current flows through all 
the pieces and the removal of any 
one breaks the circuit ; the total 
resistance H is then equal to the 
sum of the separate resistances 
Bi, B^f /fg, etc. With apparatus in 
parallel (Fig. 28), the removal of 
one piece still leaves a current (and 
often a larger current) flowing 
through the rest. For resistances 
in paralUd the total resistance is 
given by the formula llB^ilBi+ 

. In practice it is 
easier to work in conductances •- 
the conductance O is the reciprocal 
of the resistance B, so that 

• • • 

With cells in series the total 
e.m.f. is the sum of the separate 
e.m.f.s, and the current they sup- 
ply correspondingly greater. With 
cells in parallel the e.m.f. is the 
same as for the separate cells and 



I 1 

Fig. 27. Lamps and cells in series 





h 


Fig. 28. 
Lamps and 
cells in 
parallel 


the current only very slightly 
larger (on account of the lowering 
of the total internal resistance) ; 
but the current will flow for a cor- 
respondingly longer period before 
the cells become exhausted. 

Units. The first 
step towards setting 
up a system of units 
in which to measure 
electrical quantities 
was taken in France 
in 1785 by Charles 
Coulomb (1736-1806.) 

He compared forces 
between two charged 
spheres (inventing for 
the purpose the in- 
strument called a 
torsion balance (fig. 

29)) and found that 
these, like the force of 
gravity, varied as the 
square of the distance 
apart. Cavendish in 
England had deduced 
the same law a decade 
before from the fact 
that no electric force 
could be detected 
inside a charged 
hollow sphere, the mathematical 
argument on which this proof rests 
having been worked out by Newton 
for the force of gravity. But 

Cavendish’s re- 
sults were not 
published till 
1789, and the 
law of inverse 
squares for elec- 
trostatic forces 
is universally 
known as 
Coulomb’s law. 

From this re- 
lation it is pos- 
sible to define an 
electrostatic unit 
(e.s.u.) of charge, 
as the charge 
which repels an 
equal and similar 
charge placed at a distance of 1 cm. 
in air (or more accurately in a 
vacuum) with a force of 1 dyne. 
If and are the charges on two 
bodies in e.s.u., and r the distance 
apart in cm., the force between 
them is given by 

which is the mathematical formu- 
lation of Coulomb’s law. 

An electric field has unit field 
strength at any point where a 
small charge q (small enough not to 
aflPeot the field appreciably by its 
presence) is acted on by a force of 
one dyne per unit of charge. Thus 
the field strength 

S^FIq. 

The electrostatic unit of poten- 



Fig. 29. Coulomb’s 
torsion balance 


tial difference is the p.d. between 
two points such that one erg of 
work is expended in transporting 
one e.s.u. of charge from one point 
to the other. An absolute potential 
V at any point can similarly be 
defined in terms of the work done 
in transporting a unit charge from 
an infinite distance for from the 
earth, taken conventionally as at 
zero potential) to that point, so that 

Capacitance, C, is defined in 
terms of the charge Q required on 
each plate of a capacitor to pro- 
duce unit potential difference be- 
tween the plates ; thus 
0=QIV. 

This assumes that the dielectric 
separating the plates is air (or more 
strictly a vacuum). For other di- 
electrics a factor e has to be added, 
which is specific to the material 
and is called variously the specific 
inductive capacity, permittivity, 
or dielectric constant. 

A dielectric is a substance con- 
taining few, if any, free electrons, 
which therefore resists the passage 
of an electric current and can with- 
stand the application of consider- 
able potential difference without 
giving way to the electrostatic 
stress and allowing a discharge to 
pass. A dielectric can therefore be 
used as an insulating material for 
cables, etc., or for the medium sep- 
arating the electrodes of a capacitor. 

Charge, potential, field-strength, 
and capacitance are all quantities 
which arise in the study of static 
electricity, but on the same system 
it is quite easy to define an electro- 
static unit of current as the flow of 
electricity which transports one 
e.s.u. of charge past any given 
point in one second. Historically, 
however, the first approach to the 
measurement of currents was made 
on the basis, not of Coulomb’s law, 
but of Oersted’s discovery of elec- 
tro-magnetic induction. In 1823 
A. M. Ampere (1775-1836) estab- 
lished experimentally that a cur- 
rent flowing round a closed circuit 
(say in the form of a circle) is the 
equivalent of a very short magnet 
(or magnetic shell) the moment of 
which is directly proportional both 
to the strength of the current and 
to the area enclosed by the circuit. 
On this basis an electro -magnetic 
unit of current can be defined as 
the current which, flowing round a 
circuit enclosing 1 sq. cm., would 
be the equivalent of a magnetic 
shell of unit magnetic moment. 
Then if the area of the circuit is A 
and the current /, the moment of 
the resulting magnetic shell M =JA. 

Magnetic moment was originally 
defined as the product of the 
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lenffthofa bar magnet and its pole per centimetre culm or ohm cm, 
strength, and a unit pole as a pole The reciprocal, conductivity, m 

which repelled an equal and similar mho cm* ^ 

pole 1 cm. away with a force of 1 

dvne. Since, however, the con- Inductance, L, is measured ^ * 

ception of isolated magnetic poles terms of the induced current pro- kilogram for the gram, and the 
rvn this rests is Durelv imag- duced by a given rate of change joule for the erg. Uu* bent known 


cnee. A thin! m*t of units 
therefore hetui adopti'd. They are 
baned <m tin* eleetr<unagnetie unit®, 
but Hubatitute in their defirutiona 
the metre for the eeniimetre, the 


inary (there is no such thing as an in the primary circuit. Thus, if of th<w‘ N or iiraetieal units 
isolated magnetic pole in the the current in the primary circuit are given m the table nlmve. 
physical world) most applied is changing at a rate of 1 e.m.u. All these nmin are defined with 
mathematicians today prefer to per second and an e.m.f. of 1 compbdt* preeision in theory; b 
derive the unit of current from the e.m.u. is produced by this change, praetict*, however, it is a diRicult 
formula for the force i’ of attrac- then the inductance, fj, of the and complicated task to set up 
tion between two equal coaxial circuit, whether self-inductauce or standards against which ordinary 
circular circuits at a distance re mutual inductance, is 1 e.m.u. m(‘aHiiring inMrummdH can be 

apart and carrying currents /i and Thus a whole series of chad ro* calihrated, Ki>r this reason an 
/-respectively: magnetic units has been built up internntiomil conference in I/ondon 

Jr,, parallel with, but difforont from, - • - ■ ^ ' ' 

J! the eleotrostatio units. Whore the 

From the electromagnetic unit electrostatic system assumes that 
of current can be derived an e.m.u. the permittivity (or number of 


' of quantity (or charge), defined as electrostatic lines of force per sq. 

cm. in a field of unit 


Quantity 

Sym- 

i>ol 

Prae. 

Unit 

e.m.u. 

e.s.u. 

Charge 

Q 

coulomb 

10-1 

8x10* 

(jimrent 

I 

ampere 

10-^ 

3X10-* 

Eesistanee 

R 

ohm 

10-» 

1/(9 xioq 

Oendnctance 

G 

mho 

10*“ 

9x10" 

Potential 
. (electro- 
; motive force) 

' 

volt 

10* 

1/300 

Capacity 


farad 

10-* 

9X10" 

Inductance 

L 

henry 

10* 

1/(9 X 10") 

1 ' (for units of magnetic flux, flux density, magnetic 
flefdstrength and magnetomotive force see Magnetism) 


Kwb^city. Practical electromagnetie and electro- 
ttaiic units as defined in the M.E.S. system 


m HHIH adopted physical tiefini- 
fions for the ohm (the rcsistanee 
at 0(1 of a column tT mercury 
14’bVJJl gm, in iiihhh, 100%TH) cm. 
bmg and of uniform cross section) 
ami the amjwrc (the wtciuly current 
field strength) is I, which dt*|H)Mit-a silver from a parti* 
the eioctromagnetio cular silver nitrate solution at the 
system assumes that rate (d’ (rtKlU IHtKi gm. jw<f sec.), 
the corresponding These standimis were found to he 
property for magnetic not quite aeeiiratc, and in 1948 
fields (called tho absolute units were rc-cMtablished 
permeability) is L It as standnnlH (^re Lvtkhj^ational 
is found exporimen- Units; (Him; Amckhis). 
tally that 1 e.m.u. of In eiunmi'ri'ial use, cdoctrio 
quantity or charge is power is measurtui in watts (or 
equaltoSx kilowatts). The watt is a metric^ 

and 1 e.m.u. of current unit of jHiwer (meehani<*a! as well 
is equal to 3x10*® as electrical) etjual to 1/746 h.p,, 
6.S.U, of current. It is ami the tmmlmr of watts in a D.O. 


this factor which gave circuit is the pnaluet of the current 
(^ntity of electricity trans- Clerk Maxwell the clue to the in am|Hm^« and the tMii.f. in volts* 
.ipoidea past any given point by a speed of electromagnetic waves. The m>anl of tra«ie unit for the 
^irent ofone e.m.u. m one second. In practice it is found that sale of domestic electricity is the 
u3ie,e,^u. of potential is then the electrostatic and electromagnetic kilowatt*bour, I kW«hr lading the 
^tenW at ariy point, to which units are usually either too large or energy supplimi w*hcn I kW runt 
tekans^rtof one e.m.u. of elec- too small for everyday oonveni* for Ihr., or 2 k\V« for | hr.,ete. 




ELECTRIC POWER ; GENERATION & USE 

X*# 

This article gives a brief outlim of the history of ihi indmtrml md 
^mestk applications of ekctric i^wer ; then foUmm m Oiccomd of 
ihermthods of generating electric power, inclming mckar snares, 
and Us distribution to consumers. For basic pfimipUs of dedricUy 
see Eledrtcity ; Electromagnetic Machines, See am Cmi ; Fuel : 
Lighting ; Locomotive ; Motor ,* Hailway^ etc. 


tridty either feom the earth or 
leoreticaHy) from an infinite 
requires one erg of work, 
measuremeat of electrical 
is based on the law, 
forward by Ohm in 1827, 
which states kiat the current, /, 
in a jp.ettdhe yo is propor- 

konal to the^ulL.f. V and inversely 
pro^^onal to the resistance R : 

' ■Jl~VIE, Withimt electric twwer, Indus- engine or other power source 

' *Bfemiitpfresi^anoe is therefore and domestic life as known to do all the work that k done by 
the'ye#tanee offered by a wire not exist. Machinery, electricity; if steam engines 

wheii mdt pxi. ^ transport, industry, and many were usw there would hath© 

at its ‘extremities, ^oWs unit cur- ^°^8®hold activities depend upon additional cost of bringing omI by 
rent to iMbugh it. The bp- ^d e^y-available road and rail to thousands 

po^ quantity is the conductance, there m no form of semrate buildings, 

which measures the ease with ®^^y <^stributed and* FVom the beginning of tJ 

which a conddetori allows a current ^^klised than electricity. Electric Industrial Eevolution and on' 
to p^s, and is defined as the P®^®^ js simply another way of the development of chmp eleotrkj 
reciprocal of the resistance*: usn^ me energy of a steam power, feotori©« and workshops, 

Q=^IjB ^me, an intern^ -combustion had to be concentrated near oo^ 


the resistance of a cube 7 goods were to be made with 

substance 1 cm long when a m reasonable economy. Every fhe* 

tenliaJ is appli^ /^nly between ^ engia» 

opposite fades. Itis emoted in ohms Mid j!? i ’’'^4 attendimt boiteM, 

PP ea. itisqnotedmohms and boose to mstal its own steam densew. oUam*^, and fW stOMS. 
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together with an appropriate 
operational staff. Power from 
the steam engine had to be trans- 
mitted to distant parts of a 
factory by complicated systems 
of pulleys and belting, which 
not only made difficult the 
planning of factory and works 
layouts, but in themselves wasted 
a considerable amount of the 
power from the steam engine. 

With the invention of the 
dynamo, it became possible to 
use in a few places the power of 
coal or water wheels to generate 
electricity and then to send the 
current produced along wires and 
cables to millions of users. Fac- 
tories and workshops could be 
built wherever electric power is 
available, which means nearly 
everywhere in industrialised coun- 
tries. Every machine installed 
in a factory can have its own 
built-in electric motor, designed 
for the actual machine it serves, 
and with no power wasted. When 
an electrically-driven machine is 
not required for work, the power 
to it is switched off and there is no 
fuel wasted in keeping up boiler 
fires. Moreover, electric power is 
so convenient and easily obtained 
that people can have in their 
homes machines to do many of the 
simple but laborious tasks that 
once had to ho done by hand. 

Electricity is not a source of 
power, but a convenient method 
whereby power can be delivered 
over long distances and distri- 
buted to whore it is needed by 
millions of individual users. A 
dynamo converts the energy of 
steam, running water, and, occa- 
sionally, wind into electrical 
energy, and this conversion of 
energy, together with its distribu- 
tion and reconversion into power 
for useful work, is one of the most 
important features of 20th-century 
civilization. 

Histoey. After Faraday’s 
experiments that resulted in the 
dynamo, considerable progress 
was made in methods of genera- 
tion, but there was little public 
demand for electric current until 
the development of the filament 
lamp between 1875-80. The first 
public supply of electricity in 
the U.K. was in 1881, when a 
* dynamo driven by a water-wheel 
on the bank of the river Wey was 
used to generate current to light 
the streets of Godaiming in Surrey. 

For many years thereafter, 
public electricity supply was 
mainly for lighting, as there were 
few domestic appliances or factory 
tools designed tor electric power. 
Another fiotor limiting the use of 


electricity was that current could 
not be sent any great distance 
by cable. Power stations were in 
general very small and able to 
provide current only for lighting 
houses within a radius of two or 
three miles. At the beginning of 
the 20th century, advances in 
methods of generating and dis- 
tributing current and the develop- 
ment of the small and compact 
fractional-horse-power motor very 
greatly increased the demand for 
electricity. This resulted in the 
building of pow'er stations designed 
to supply areas of several hundred 
square miles instead of districts 
of ten square miles or so. There- 
after there was a steady decrease 
in the number and size of generat- 
ing stations. 

In the second decade of the 20th 
century there were 438 large and 


small power stations in the U.K. 
generating a daily total of some 
six millions of kilowatts of current. 
By the lOSOs the number of power 
stations had been reduced to 297, 
but the amount of current pro- 
duced every 24 hours had risen 
to nearly 14,000,000 kWs. As 
746 watts is equivalent to one 
horse-power, 14,000,000 kWs means 
that every day industries, homes, 
and electric transport in the U.K, 
used an amount of electric current 
equal to approx. 19,000,000 h.p. 

Even more remarkable were the 
practical applications of electric 
power made from the beginning of 
the century onward. By the 
1960s thousands of miles of rail- 
ways had been electrified, and 
there were few factories that did 
not use electric tools and machines 
of some kind, while many collieries, 
and cement, brick, and steel 
works operated entirely on electric 
power. Thousands of farms and 
dairies used electric power for 
water-heating, milking, pumping, 


crop -drying, and even ploughing. 
Electricity had made it possible 
for the smallest village to have 
well-lit streets, and for the most 
isolated houses to have electric 
power for refrigerators, vacuum 
cleaners, washing-machines, irons, 
and a host of devices that made 
everyday housework easier. 

Legislation. Public electricity 
supply in the U.K. developed from 
localised supplies for small areas 
to a national and integrated 
organization called the Central 
Electricity Generating Board. 
Legislation began with the Electric 
Lighting Act of 1882, which em- 
powered the board of Trade to 
grant a licence or provisional order 
to any local authority, company, or 
person authorising the generation 
of electricity and the supply of 
current for any private or public 


purposes within a designated area. 

From the beginning it was em- 
phasised that the supply of electric 
power should be a public service, 
preferably a municipal one. It 
was laid down that any local 
authority which did not in the 
first instance obtain the right of 
generating and supplying current 
in its district had the power to 
purchase 21 years after establish- 
ment in its area any privately- 
owned electricity undertaking. 
Legislation was local rather than 
national in character. This was 
due in the main to technical con- 
siderations. Supplies were at first 
almost entirely by direct current, 
so that in general the effective 
area of distribution seldom ex- 
tended beyond the area controlled 
by a local authority. 

Development of electricity sup- 
ply on a commercial basis was 
liable to be a highly speculative 
risk for investors, so that it was 
difficult to raise capital. Moreover, 
investors hesitated to buy shares in 



Barking power station. On Ihe Boding river, Essex, 8 miles from London, this 
is the largest ol the Central Electricity Generating Board’s stations. It 

has a designed capacity of 500,000 k’W/s 
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an 
sory 


underteking liable to compul- To encourage the establishment was nafimiiiliscil in I'hv i 

sory purchase by the local auth- of electricity undertakings to meet such bnards were in evi / ^ 

ority. As a result, many districts the growing demand for current, Stoadilv inereamnir d?m"”’i 
would have been denied electric special acts of parliament passed electrical'powvriV r 

power Imd not the appropriate in the early years of the 20th other factl.rieK in the F • 

uthority set up a supply century set up various power com- War cxj.osed thV^J, " ‘ 

Irkinff. EvftTI thftTl In.rfifA rtonizir. sv» j _ » */» » Hf flOllH 


xdUL iiuo appiupriaiie in me early years of the 20th other 
local authority set up a supply century set up various power corn- War c 

s: ss. » rrir , z 

«I.C first movI.s’were 

' if ^ ina< h* t ( nvan 1 m t h(t jj. 


Riglit : Battersea power 
station on the right bank of 
the Thames : it generates 
current equivalent to 
330,000 h.p. Below: 
Bankside power station on 
the ri?ht bank of the 
Thames 9Pposite S. Paul’s : 
the station’s boilers are 
oil-fired to conform with 
the City of London smoke- 
less zone 



piyaiidiiiMtrilmtmn on 
a national baniH of 
a(ie(|nat<* and acces- 

sihlo power to induHtry 

at ct'onontK’ prodne* 

linH the government 
aet up three commit# 
teen to eorinider the 
pruhh.m. (hicuf these, 
the KI(‘elne |*ower 

Supply (’oinmit tee, an. 

I«anted in H)i8, made 

r<;eom mend at long 

whieh n*Hnitf.d in the 
(Supply) 
Aet of HlHh whereby 

tributors and to industrial rK>rt Rntw.o * fuininter of Trans- 

and manufacturing concerns the „iJ L ^ 

areas. These uromote <^»*«nd>wioners, to 

companies were at the same fhe «»» ) *‘<'g*dato, and sujK^rvise 
time given 1- ^ 

supply current in parts oo ,Inv in 7l 
areasnot already covered by der JikhL f r Imf 

existing distribution rights a tmprov<Hi wrviom. 

On tbl other hand the of » M h«r>-lm«p,«d by |^k 
companies’ areas imphm !„ ^i„ 

establish gmieraS authorities generating current im ?!,» “ f^'u^uhTable influent,, 

s-« Earn? 

Act of 1^ which Chiefly because distribution Rcmirathin of eleo- 

looal authority’s oowpr pf f' ®'“*'*'°r>ties were not oblived f n ''•’ly fow but large 

?orypuS7fSvL TP.'i’- ^'^«°«rentsupphe7inbarrt^ Piwer stations toV ownedT 

but at the beginning of the* 20th oompaidw tuldiv 

ceuturythe^CTeleotricS 7® aT h“ *«t*>oriti6S 

pow«' in the D K ^ T encouraging larve J.l« ftablwhed with power to 

general” efeiS' generation with a ooiSn^fve fhn.”'7 r*".’"*' «*>«»«*. ^ 

By 1900 there were in force SIS *'^®'“an’‘*®a'on h'nes and onei-fti ^ * '''** ’'•’ached active 

-«nhl orders of suppirar^ ««*• 
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generating stations, thereby enabl- 
ing the distribution systems of 
public electricity authorities to bo 
supplied on a wholesale basis with 
electricity produced by the most 
efficient stations. The Weir com- 
mittee’s report resulted in the 
Electricity (Supply) Act of 1926, 
whereby the electricity com- 
missioners were required to prepare 
schemes for the coordination of 
electricity generation and to place 
them before the newly- constituted 
Central Electricity Board. 

The Central Electricity Board 
had been set up to ; (1) control 
and coordinate the generation of 
electricity in the most efficient 
way ; (2) arrange for e.x'tcnsioTis 
and alterations of selected stations 
and for the construction of new 
stations on selected sites, as and 
when required ; (II) interconnect 
the selected stations with one 
another and with the systems of 
authorised tmdertakings, by the 
construction of the grid ; (4) 

standardise frequentiy so far as 
necessary for carrying out the grid 
schemes ; (6) supply, directly or 
indirectly, local undertakings 
which required electricity for dis- 
tribution, and for this purpose to 
purchase the output of the 
selected stations and sell it to the 
local undertakings. 

Another exhaustive report, that 
of the McGowan committee ap- 
pointed in 1926, also recommcnd(‘d 
the reorganization of electricity 
distribution on a regional basis 
under the larger and more efficient 
of the existing company and public 
authority undertakings. But the 
Second Great War prevented any 
legislative action from being taktni. 

Experience in the generation 
and distribution of electricity 
during the Second Great War 
emphasised the national value of 
the integration of electricity 
supply that had been made 
possible by the grid system. It 
also became clear that much larger 
distribution areas were needed. 
The Hydro-Elootrio Develop- 
ment (Scotland) Act of 1943 
established the North of Scotland 
Hydro Electric Board, but there 
were no important legislative 
developments concerning electric- 
ity supply to the rest of the U.K. 

Cbjmteal Elkctkioitv Authoe- 
ITY. After the Second Great War, 
further examination of the problem 
of providing, efficient nation-wide 
current supply resulted in the 
Electricity Act of 1947, whereby 
the generation and distribution of 
electricity in the U.K. was trans- 
ferred to public ownership on 
April 1, 1948. The state organiza- 


tion was at first called the British 
Electricity Authority, but with the 
setting up of the South of Scotland 
Electricity Board in 1954, the 
title was changed to Central Elec- 
tricity Authority. In 1958, the 
C.E.A. was reorganized and re- 
titled Central Electricity Generat- 
ing Board to emphasise its function 
of generating and supplying 
electricity in quantity. 

The Central Electricity Generat- 
ing Board is a statutory corpora- 
tion, the members being appointed 
by the ministry of Fuel and Power. 
The board owns and operates 
the power stations and the grid. 
It sells electricity to the area 
boards, but does not sell direct to 
consumers, except for electric rail- 
way traction and some supplies 
approved by the ministry of Fuel 
and Power. Branching from the 
Central Electricity Generating 
Board are 12 Area Electricity 
Boards, which are also statutory 
corporations whose members are 
appointed by the minister of Fuel 
and Power. The boards own and > 
operate the distribution systems, 
ami provide a variety of associated 
H(Tvice8 to consumers. They buy 
their supplies of current from the 
Central Electricity Generating 
Board, except for some very small 
purchases from outside sources, 
chiefly collieries and the United 
Kingdom AtomicEnergy Authority. 

Area boards are required to 
promote the standardisation of 
systems of supply and of types of 
electrical fittings. The standardis- 
ation of low-voltage supplies had 
been under consideration for many 
years, and in 1945 it was decided 
that the adoption of an electrical 
pressure of 240 volts would bo 
the practical and economic method 
of standardisation of alternating 
low- voltage supplies. Post-war 
credit restrictions and shortage of 
labour and materials delayed full 
implementation of a standard low- 
voltagesupply throughout the U.K. 

For the local management and 
operation of its power stations 
and grid, the Central Electricity 
Generating Board divides its 
system into 12 generating divi- 
sion^, with areas corresponding 
approximately to those of the area 
boards. The board exercises a 
general control over the policy of 
the area boards, and is responsible 
for ensuring that the industry as a 
whole pays its way. 

Originally, these arrangements 
operated throughout the whole of 
England and Wales and of Scot- 
land except for the North of 
Scotland District, where the sep- 
arate North of Scotland Hydro- 


Electric Board is responsible for 
the generation, transmission, and 
distribution of current generated 
by water power, and for which a 
separate consultative council was 
appointed. In 1955 the generation 
and distribution of electric current 
in that part of Scotland outside 
the North of Scotland District 
was transferred to the South of 
Scotland Electricity Board. The 
North of Scotland Hydro-Electric 
Board and the South of Scotland 
Electricity Board derive their 
authority from the secretary of 
state for Scotland. 

N. Ieelakd. In N. Ireland, 
electricity is generated by two 
municipal undertakings and one 
public board. The bulk of the 
current from these sources is 
acquired by the Northern Ireland 
Joint Electricity Committee, set 
up by statute in 1948, for sale to 
statutory distribution undertak- 
ings. Of these, the Electricity 
Board of Northern Ireland dis- 
tributes electricity throughout the 



Turbine hall at Brighton B power 
station, S. E. division Central Elec- 
tricity Generating Board. The turbo - 
alternators generate 330,000 kWs 

eight counties, except in the cities 
of Belfast and Londonderry where 
it is by municipal undertakings. 

Genbeation. The bulk of the 
U.K.’s electricity is produced in 
coal-firea steam-turbine generating 
stations. In normal times plentiful 
supplies of coal with good rail and 
coastal shipping transport for 
moving it, in contrast with the 
remote and scattered location of 
water-power resources, led to the 
preponderant development of elec- 
tricity supplies from thermal gen- 
erating stations in the U.K. A few 
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stations, notably the Bankside on 
the Southwark bank of the Thames, 
London, are oil-fired. Latterly, with 
the development of atomic energy, 
nuclear-fission became a poten- 
tially-important source of power. 


creased during the decafles 1920- 
60 to ten times their former size, 
and 60,000 kilowatts in a single 
unit is common. They run usually 
at a speed of 3,000 r.p.m. and 
generate alternating current at a 
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Much of the preliminary work 
that made possible the govern- 
ment’s nuclear power programme 
of 1955 was jointly carried out by 
the British Electricity Authority 
and the United Kingdom Atomic 
Energy Authority. On Oct. 17, 
1956, Queen Elizabeth II opened 
the first experimental power sta- 
tion at Calder Hall, Cumberland. 
Although Calder Hall was in- 
tended primarily for the produc- 
tion of the military atomic- 
explosive plutonium, it generates 
electric power as a by-product. 
The current is fed into the Central 
Electricity Generating Board’s grid 
system at Whitehaven, whence it is 
dispersed over the N.W. area of 
England to towns as distant as 
Lancaster and Barrow. Calder 
Hall cost £15,000,000 to build and 
was the prototype of the 12 nuclear 
power stations duo for completion 
in 1965, A second experimental 
station was opened in 1058 at 
Dounreay, near Thurso, Caith- 
ness. Although generating electric 
power for industrial and domestic 
use in the N. of Scotland, Boun- 
reay was primarily intended to 
provide information about breeder 
reactors. A breeder reactor is^ a 
nuclear device which, during its 
production of atomic energy, pro- 
duces niore fissilo material, or fuel, 
than it actually burns in its core. 

A nuclear reactor, which is the 
basis of atomic-generated electric 
power, is not in itself a motive 
force ; that is, it docs not replace a 
mechanical source of energy such 
as a steam engine. Atomic energy 
is simply a form of fuel, and before 
it can do useful work it must heat 
the boiler of a steam turbine, which 
then drives an alternator which in 
turn generates electric power. 
Although the capital cost of an 
atomic power station is many 
times that of a generating station 
using conventional fuel, the costs 
of fuel transport, handling, and 
storage are eliminated, as one ton 
of uranium has the power value 
of a million tons of coal. 

Hyuro-Eleoteio Powke. Bo 
velopmcnt of electric energy has 
in some places revived use of the 
water-wheel, one of the oldest 
sources of power. This is where 
there are waterfalls, or where 
dams have been built to collect 
water in large artificial lakes, 
whence it is forced by its own 
pressure through pipes or channels, 
called penstocks, to turn turbo- 
generators Hydro-Electric 

Installations). 

Water power for the generation 
of electric power is used exten- 
sively in Europe, notably in France, 


Switzerland, and Norway, and in 
the U.S.A., where there are the 
vast hydro-electric installations at 
Niagara Falls, Boulder Dam, and 
in the Tennessee Valley. In the 
U.K. topographical configuration 
and the lack of large and fast- 
flowing rivers limits development 
of hydro-electric power. Only in 
the N. of Scotland are these 
natural conditions in any way 
appropriate to economic hydro- 
electric generation ; and even 
these were almost 'undeveloped 
until the setting up of the North of 
Scotland Hydro-Electric Board in 
1943. Since then there has been 
intensive water-power develop- 
ment in the Highlands of Scotland. 

In 1944 the North of Scotland 
Hydro-Electric Board drew up a 
development scheme for the water- 
power resources in its areas and 
li.stcd 102 hydro-electric projects 
with an estimated annual output 
of 6,274 million units of electricity. 
The ultimate output of hydro- 
electric power in the Scottish 
Highlands is expected to be sub- 
stantially higher and eventually 
may exceed 10,000 million units. 
In the decade 1947-57 hydro- 
electric power in the N. of Scotland 
increased from 200 million units 
to 900 million units. 

Wind Generators. The wind- 
mill is probably the oldest source 
of mechanical power, and under 


certain very favourable conditions 
m,ay have a place in the generation 
of electricity. The Central Elec- 
tricity Authority set up an experi- 
mental wind generator on one of 
the Orkney Islands, where the wind 
blows almost continuously. The 
windmill is 78, ft. high and has sails 
or propellers 78 ft. long mounted in 
a cylinder which is fix^ on a swivel 


so that the blades swing round 
according to the direction of the 
wind. As the propellers turn with 
the wind, the shafting on which 
they are pivoted revolves the 
armature of a dynamo and so 
generate an electric current. 

One serious disadvantage of a 
wind generator is that it cannot 
supply continuous current if the 
wind drops below 20 m.p.h. The 
Orkney wind generator overcomes 
this by incorporating a diesel 
engine which is switched on to 
operate the dynamo when the wind 
drops to zero power-level. Another 
method is to use the wind-generated 
electricity to charge storage bat- 
teries, the electric current being 
then tapped off as required. 
Although it is unlikely that wind 
generators will ever contribute to 
national electricity supplies, they 
have successful application in pro- 
viding electricity on farms and to 
communities isolated from main 
power sources. 

Transmission. Throughout the 
U.K., power stations generate 
alternating current {see Dynamo) 
which, unlike direct current, does 
not lose a great deal of its electrical 
value when sent along cables to 
distant users. 

For long distances, the highest 
voltages (pressure) commercially 
possible should be used. Trans- 
mission voltages have risen in a most 


spectacular manner from the 1,100 
volts of the early A.C. stations, to 

11.000, 33,000, 66,000, 132,000, 

275.000, and even higher. The 
U.S. hydro-electric scheme at 
Boulder Dam transmits at 220,000 
volts. It is believed that 600,000 
volts represents the approximate 
maximum transmission voltage 
because of corona, a bluish, flame- 



Turbine room at Calder Hall nuclear power station. The !onr turbo 
' alternators generate a total of 92,000 kWs 
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high-voltage out a network that nhnost covcre 

current to leak into the lomse the country. The advantagw <>t 

Power statione in ^ U-K he 'ou^ 
generate current at a pressure ^ox 


1,300 volts. This is far too low for 
transmitting long distances by 
cable. Generated voltages are 
therefore stepped up by trans- 
formers to an appropriate trans- 
mission voltage (see Transformer). 

Generating stations 
cost least to operate, and 
therefore produce cheaper 
current, when their dyna- 
mos are running continu- 
ously. If a station sup- 
plied electricity only bo 
the area in its immediate 
vicinity there might be 
insufficient consumption 
of current, and for part 
of the day the station 
would have to closedown. 
Conversely, while one 
stalaon was closed down 
station in another 


estimated. With interconnoxinn, 
as opposed to separatei Hiiiali 
power systems, the amount oi 
spare plant held in each station to 
cover breakdowns or repair pcriodH plant . 
can be cut down to a fraction of <*apJta 
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Loading desks at the Thames North control oenire of th* 
grid system. From here the current output from generating 
stations in a large area of England is controlled for tram- 
mission over the grid lo distributing oentrM 


district might be unable 
to supply all the needs 
of its own area. To make the separate requirements ; arul 


to I ^ union. Trans- 
miHHion on tht' au|u‘rgnd will be 
at volts, but <'ortain sec- 

tioiiH arc tlcHi^rnod for a |H>8sibIe 
future oja'rntion fd' volts. 
The x’hief function of the auper- 
grhl in to ensiiro an adequate 
current supply in all areas with 
a Htimilcr |«‘rcentngc of spare 
'riuH will rcdtiee the total 
invent nieiit in genmtion 
and t raiminiMwicai plant 
and cipnpnn'Ut. An ira- 
|«*rtxint iolvantagc of the 
Mtijau’LU'id in that it will 
jMU'nut greater hulk tram- 
ju tHHion td' bh teksof imwer. 
Thia will allow power 
HtathuiH to ht* built in the 
relatively ehcnp coni areas, 
m avoidum heavy trans- 
port idiarges for fuel. At 
the an me time, i>ow©r 
HtaliotiH can he built at & 
tiiatanee from fKjpubufi 
ar<*aa : an imnortant con- 
Huieration when nuclear 
|HiUer-atation« eome into 
fulhaeale cqw'rHthm. 


The firn! step in the integratlcm 
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connected together by the grid, one power station would not reached^ between the ' 
so called because it consists of a interrupt the supply to consumerH. Kleetricity^ Authority and Elto* 
network of cables stretching across Costs can be reduced by trans- trii'itfMle h>anee for Uu' layi^ of 
the length and breadth of the ferring the load from inefficient a cable lauieath the^Knghah Chaa- 
country. One chain of the grid stations and running the others nel to link tiu* T.K. ami rrmch 
extends from Dundee in Scotland at their maximum efficiency. <'lectri<’ jaiwer suiiplies, tawing to 
down the E. side of the U.K. to Centralised control stations mate flifferern'ea of climate, hours of 
Brighton. Another chain stretches it possible to keep a close watch work, sticial habits* and tithor fao- 
from Glasgow through Swansea on current requirements in any tors, tliere is a diversity betwesai 
to Hayle in Cornwall. These two part of the country, and power the pt»ttk ilemandi* on the IbK. 
chains are linked together five can be switched from area to artut French fMiwer eyetema 


To 


times by lines crossing from the according to consumption needs, means that nn «c’caaion either the 
E. to the W. coasts of the U.K. The ever-increasing demand tor Central Fleet rieity Generating 
In open country the grid cables electric power resulted in the Boartl or KleetrieitA do 
are stning from tall steel pylons development of the supergrid, may have avaikble afmre 
and are generally of aluminium the first section of which, 41 m. ing capacity to aiipp'* 
wire wound around a steel wire, between Staythorpe power station, which the tdhrr con 
but when the conductors have to Newark, and West Melton, Shef- the recipient laaiy this 
be strung across wide riters the field, came into operation in 196^ will ha cheaper than that wM<^ 
cables are of phosphor-bronze and The scheme is due to be completed otherwiw would have to be pro* 
copper. One of the widest river in 1962; its main features will vided by InutaJling addltiotisl 
crossmgs made by the grid is at comprise a central ring of double- plant, Tranamiaaion under thi 
I^enham, Essex, where the circuit lines embracing the Mid- fengliah Channel will 1)# by gas^ 
mngle spp of cables across the lands, Lancashire, and the West filled cable at a itepped««p pres* 
piames is 3,060 feet suspended Riding of Yorkshire, with a oon- sure of IS2,0(Kt volts. 

^tween two tewerS each 487 ft. nexion to Scotland via the N.E. DlSTEiBUTlON. ElectHo power 
mgn. cJix cables, each weighing coast and Carlisle, and two lines arriving at the i^eeiving end of 
SIX tons, are slung between the direct to the London area. These the gnd or otW 'transmission 
towers. In London and other last two will connect to a horse- system Is still at high volt^ep 
a:^e cities and to^s, the ^d shoe shaped main section round anything up to 2711, i)0O volts, ite 
ca k® earned through under- London, one end of which will is unsmtanle for any ordbaary 

-A ‘ r xi. terminate at Tilbury on the N. bank purpose and must “stepped 

the of the Thames, and the other at a down by transformers 
^ ■! &?.“* Northfleet S. of the being di»tributed to ooMumew. • 
^ ^ connexion ftom A grid receiving «t*tioa oontelh* 

to Xbe south-west and transformers sometimes SK) 
some 4.^ £;io« ftations with S. Wales ^ be provided by a line high and wrighing 120 ton*, whiA 

C «“rearty”oo“ *°-Metoham. near stfp down I 1.000 volt^ 




i5ath, With a further connexion distribute to 
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where the electricity is again 
stepped down to 11,000, 6,600, 
or 3,300 volts and further dis- 
tributed to smaller sub-stations. 
In a town, underground cables 
operating at 1 1,000 volts terminate 
at small brick sub-stations or steel 
kiosks, containing transformers to 
step down to the 240 volts which 
is the standard distribution voltage 
for domestic consumers. These 
small sub-stations arc })lacod at 
various load centres of the town, 
and from each radiate the 240- volt 
feeder cables to strategic points 
where, in small steel pillars or 
underground boxes, they arc 
interconnected by fuses to the net- 
work of distributor cables run- 
ning along the streets under the 
pavements. From these, at appro- 
priate intervals, is tapped olT the 
service cable entering each house, 
and terminating in a main switch 
and supply meter. Factories 
and other large consumers might 
be supplied direct at 3,300-11,000 
volts, the necessary transformers 
being at the receiving premises. 

Electric Shock. Term used 
for the effect on a human being of 
the passage of an electric current 
.through the body. Up to 20 
milliampores is usually bearable 
by most people. From 20 to 50 
milliamperes can be dangerous and 
harmful ; above this figure death 
can bo caused. If the current 
exceeds half an ampere, burning 
of the tissues may follow. A damp 
skin increases susceptibility to 
electric shock ; persons bathing or 
washing are more Iik(4y to suffer if 
they touch a conductor. 

Shock.s from (electricity supply 
mains and traction systems are 
frequently rlangoroua, Above 
pressures of 100 volts, death may 
bo cauacHl. Alternating current is 
more lethal than direct current, 
especially at low frequencies. A 
shock from public electricity mains 
is usually more serious because 
the distribution system has one 
of its conductors connected to 
earth. If a person comes into 
contact with the conductor which 
is not connected to earth, the 
current may pass through his 
whole body, as the victim is 
usually standing on some conduct- 
ing medium in contact with it. 

A shock received through any 
part of the body which will cause 
the current to pass through the 
heart may be fatal. Shocks 
between the hands or hands and 
feet are more dangerous than 
between the fingers of one hand 
or from toe to heel of one foot. 

If the wrson is unconscious or 
cannot relax his hold of the live 


conductor he should be pulled 
away from it or isolated by switch- 
ing off the current or short- 
circuiting the conductors. When 
grasping the body, bare or wet 
hamls must not be used. Insulate 
them with dry clothing or thick 
paper or other non-conducting 
material. A piece of dry timber 
can be used to push or pull the 
body away from the live conduc- 
tor. Apply artificial respiration 
immediately as for cases of drown- 
ing ; continue even if life seems 
extinct, at least until medical 
help can be obtained. Keep the 
patient warm and wrap up well, 
with hot w'atcr bottles or some 
form of heat at the feet and near 
the heart. Do not give stimulants 
except under doctor’s orders. 
Treat burns in the usual way. 

Electrochemical Equivalent. 
When a quantity of electricity is 
passed through an electrolyte it 
sets free ions {q.v.) of the elements 
present. The weights of the indi- 
vidual ions liberated by any given 
quantity of electricity are pro- • 
portioiial to their chemical equiva- 
lents. In order to correlate the 
available information, the electro- 
chemical equivalent has been 
defined as the weight in grams of 
an ion liberated from an electrolyte 
by one coulomb of electricity. 
Faraday’s Jaws show this is propor- 
tional to its chemical equivalent. 

Electrochemical Series. A 
list of the metallic elements in the 
order of magnitude of their single 
electrode potentials {q.v.). The 
common metals run from gold, the 
most noble, through platinum, 
silver, mercury, copper, hydrogen, 
lead, tin, nickel, iron, zinc, man- 
ganese, aluminium, magnesium, 
and calcium to sodium. A metal 
such as zinc, later than hydrogen 
in the series, will liberate it from 
acids. A metal late in the series 
will displace an earlier one from a 
solution of its salts ; e.g. copper is 
deposited by aluminium or iron. 

Electrocution. Death from 
electric shock. The term was first 
used in America and originally 
referred to the administration of 
an electric shock to carry out the 
capital sentence on a condemned 
criminal ; but now describes any 
death from electric shock. 

Electrocution of criminals was 
first adopted by the state of New 
York on June 4, 1888. The first 
criminal so executed was William 
Kimmler, at Auburn prison, Aug. 
6, 1890. Electrocution for capital 
offences has now been adopted by 
24 states of the Union. 

The apparatus for carrying out 
the sentence of electrocution con- 


sists of an alternating dynamo, 
capable of generating current at 
a maximum pressure of 2,000 
volts, connected to a chair in- 
sulated from the floor and fitted 
with binding straps and adjustable 
head and leg electrodes. When the 
criminal has been seated in the 
chair, his head, chest, arms, and 
legs are secureci with the straps ; 
one electrode is affixed to the 
head, and a second to the calf of 
the leg. The full pressure of 2,000 
volts is applied for four secs., 
reduced to 500 volts for one min., 
and again raised to full pressure 
for four secs. A final contact is 
then made to abolish reflexes in 
the dead body. The criminal is 
dead within two mins, of entering 
the execution chamber. Electro- 
cution is believed to be painless 
and instantaneous ,* but scientific 
opinion is divided, though there is 
little doubt that circulation and 
respiration cease with the first 
electrical . contact. See Capital 
Punishment. 

Electrode. Term applied to 
the conductor from which an 
electric current passes into or out 
from a liquid or gas. Faraday 
distinguished the one by which 
the current enters as the anode, 
and the one by which it leaves as 
the cathode. In an electro-plating 
bath, the articles being plated 
constitute one of the electrodes of 
the bath. The term is also applied 
to the two carbons of an electric 
arc lamp and the terminals of an 
electric furnace, where one may 
be a rod of carbon, and the other 
the metal container of the furnace 
cell. The filament, plate, and 
grids of a thermionic valve and the 
plates of a battery are also called 
electrodes. 

Electro-deposition. The pro- 
duction of a layer of one metal on 
another, by making one the anode 
and the other the cathode in an 
electrolytic cell or bath containing 
a solution of a salt of the metal to 
be deposited. See Electrolysis ; 
Electro-metallurgy ; Electro-plat- 
ing ; Eleotrotyping. 

Electrode Potential. The dif- 
ference of potential between an 
electrode and the electrolyte in an 
electrolytic cell, sometimes called 
single potential. The normal 
electrode potential of hydrogen is 
taken as zero and the values for 
metals are expressed in a scale 
based on hydrogen, ranging from 
negative for the base metals to 
positive for the noble metals. See 
Electrochemical Series. 

Electrodynamics ok Electro- 
KINETICS. Science which deals, in 
contrast with electrostatics (q.v.). 
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where the electricity ia apjain 
stepped dow^n to 11,000, 6,600, 
or 3,300 volts and further dis- 
tributed to smaller sub-stationa. 
Ill a town, underground cables 
operating at 1 1 ,000 volts terminate 
at small brick sub-atations or steel 
kiosks, containing transformers to 
step down to the 240 volts which 
is the standard distribution voltage 
for domestic consumers. These 
small aub-atations arc placed at 
various load centres of the town, 
and from each radiate the 240-volt 
feeder cables to strategic points 
where, in small steel ])illar8 or 
underground boxes, they are 
interconnected by fuses to the net- 
work of distributor cables run- 
ning along the streets under the 
pavements. From these, at appro- 
priate intervals, is tapped off the 
service cable entering each house, 
and terminating in a main switch 
and supply meter. Factories 
and other large consumers might 
be supplied direct at 3,300-1 1,000 
volts, the necessary transformers 
being at the receiving premises. 

Electric Shock. Term used 
for the effect on a human being of 
the passage of an electric current 
.through the body. Up to 20 
milliamperes is usually bearable 
by most people. From 20 to 50 
milliamperes can b(^ dangerous and 
harmful ; above this figure death 
can be caused. If the current 
exceeds half an ampere, burning 
of the tissues may follow. A damp 
skin increases susceptibility to 
electric shock ; persons bathing or 
washing are more likely to suffer if 
they touch a conductor. 

Shocks from electricity supply 
mains and tra(;tion systems are 
frequently dangerous. Above 
pressures of 100 volts, death may 
bo caused. Alternating current is 
more l(‘thal than direct current, 
especially at low frequencies. A 
shock from public electricity mains 
is usually more serious because 
the distribution system has one 
of its conductors connected to 
earth. If a person comes into 
contact with the conductor which 
is not connected to earth, the 
current may pass through his 
whole body, as the victim is 
usually standing on some conduct- 
ing medium in contact with it. 

A shock received through any 
part of the body which will cause 
the current to pass through the 
heart may be fatal. Shocks 
between the hands or hands and 
feet are more dangerous than 
between the fingers of one hand 
or from toe to heel of one foot. 

If the person is unconscious or 
cannot relax his hold of the live 


conductor he should be pulled 
away from it or isolated by switch- 
ing off the current or short- 
circuiting the conductors. When 
grasping the body, bare or wet 
hands must not be used. Insulate 
them with dry clothing or thick 
paper or other non-conducting 
material. A piece of dry timber 
can be used to push or pull the 
body away from the live conduc- 
tor. Apply artificial respiration 
immediately as for cases of drovm- 
ing ; continue even if life seems 
extinct, at least until medical 
help can be obtained. Keep the 
patient warm and wrap up well, 
with hot water bottles or some 
form of heat at the feet and near 
the heart- Do not give stimulants 
except under doctor’s orders. 
Treat burns in the usual way. 

Electrochemical Equivalent. 
When a quantity of electricity is 
passed through an electrolyte it 
sets free ions {q^v.) of the elements 
present. The weights of the indi- 
vidual ions liberated by any given 
quantity of electricity are pro- • 
portional to their chemical equiva- 
lents. In order to correlate the 
available information, the electro- 
chemical equivalent has been 
defined as the weight in grams of 
an ion liberated from an electrolyte 
by one coulomb of electricity. 
Faraday’s laws show this is propor- 
tional to its chemical equivalent. 

Electrochemical Series. A 
list of the metallic elements in the 
order of magnitude of their single 
electrode potentials {q.v.). The 
common metals run from gold, the 
most noble, through platinum, 
silver, mercury, copper, hydrogen, 
lead, tin, nickel, iron, zinc, man- 
ganese, aluminium, magnesium, 
and calcium to sodium. A metal 
such as zinc, later than hydrogen 
in the series, will liberate it from 
acids. A metal late in the series 
will displace an earlier one from a 
solution of its salts ; e.g. copper is 
deposited by aluminium or iron. 

Electrocution. Death from 
electric shock. The term was first 
used in America and originally 
referred to the administration of 
an electric shock to carry out the 
capital sentence on a condemned 
criminal ; but now describes any 
death from electric shock. 

Electrocution of criminals was 
first adopted by the state of New 
York on June 4, 1888. The first 
criminal so executed was William 
Kimmler, at Auburn prison, Aug. 
6, 1890. Electrocution for capital 
offences has now been adopted by 
24 states of the Union. 

The apparatus for carrying out 
the sentence of electrocution con- 


sists of an alternating dynamo, 
capable of generating current at 
a maximum pressure of 2,000 
volts, connected to a chair in- 
sulated from the floor and fitted 
with binding straps and adjustable 
head and leg electrodes. When the 
criminal has been seated in the 
chair, his head, chest, arms, and 
legs are secured with the straps ; 
one electrode is affixed to the 
head, and a second to the calf of 
the leg. The full pressure of 2,000 
volts is applied for four secs., 
reduced to 500 volts for one min., 
and again raised to full pressure 
for four secs. A final contact is 
then made to abolish reflexes in 
the dead body. The criminal is 
dead within two mins, of entering 
the execution chamber. Electro- 
cution is believed to be painless 
and instantaneous ; but scientific 
opinion is divided, though there is 
little doubt that circulation and 
respiration cease with the first 
electrical . contact. See Capital 
Punishment. 

Electrode. Term applied to 
the conductor from which an 
electric current passes into or out 
from a liquid or gas. Faraday 
distinguished the one by which 
the current enters as the anode, 
and the one by which it leaves as 
the cathode. In an electro-plating 
bath, the articles being plated 
constitute one of the electrodes of 
the bath. The term is also applied 
to the two carbons of an electric 
arc lamp and the terminals of an 
electric furnace, where one may 
be a rod of carbon, and the other 
the metal container of the furnace 
cell. The filament, plate, and 
grids of a thermionic valve and the 
plates of a battery are also called 
electrodes. 

Electro-deposition. The pro- 
duction of a layer of one metal on 
another, by making one the anode 
and the other the cathode in an 
electrolytic cell or bath containing 
a solution of a salt of the metal to 
be deposited- See Electrolysis ; 
Electro- metallurgy ; Electro-plat- 
ing ; Electrotyping. 

Electrode Potential. The dif- 
ference of potential between an 
electrode and the electrolyte in an 
electrolytic cell, sometimes called 
single potential. The normal 
electrode potential of hydrogen is 
taken as zero and the values for 
metals are expressed in a scale 
based on hydrogen, ranging from 
negative for the base metals to 
positive for the noble metals. See 
Electrochemical Series. 

Electrod3niamics or Electro- 
KINETICS. Science which deals, in 
contrast with electrostatics iq-v.)^ 
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with the motion of electricity, i.e. 
%ith current electricity. Ampere’s 
work in 1820 laid the fundamental 
laws governing the subject. See. 
Electricity. 

£lectrol3rsis. Decomposition of 
liquids by electric current. The 
liquid which undergoes such action 
is called an electrolyte (r.i.). 
Water may be entirely decom- 
posed into its two elements, 
oxygen apd hydrogen, the gases 
liberated at opposite sides 
or ends of the apparatus — a cell — 
in which the operation is carried 
out. With solutions, e.g. sulphate 
of copper in acidulated water, the 
decomposition may be only par- 
tial, while under suitable condi- 
tions, though decomposition goes 
on, the state of saturation of the 
soluticm will be maintained. 








Etectrolysis. Fig. 1. Diagrammatic 
view of cell for decomposition of 
Ijmda by electric current. See text 

The elements necessary for the 
exhibition of this phenomenon are 
shown in the accompanying dia- 
gram (Fig. ID A is the container, 
whmh must either be of a material 
which is non-conducting electric- 
ally or be insulated so that the 
current of electricity will not pass 
through it ; while B, are two 
conductors immersed in the liquid, 
each being provided with an ar- 
rangement by which it may be 
connected to a source of electricity. 
The combination constitutes a cell! 
The current enters the cell at B, 
which thus becomes the positive 
pole or anode of the element, and, 
after traversir^ the bath, escapes 
at B^, which is thus the negative 
pole or cathode, these poles being 
d^inguished by -{- and — symbols. 

If the conductors be two strips 
of platiniun and the liquid water, 
when the current passes, 
^ liberated at the surface 
of ,^e anode and hydrogen at the 
of the cathode. The two 
^aes inay |e easily collected by an 
arrangeineiit ih^cated in Fik 2 
wMch represents the originai 
vpltamete;!:* -A. an.(^ B are inverted 
glass test tubes, each having intro- 
<feOed into it at the bottom one of 
the electrodes. The tubes are first 
^th the electrolyte — the 
wa^r, which is usually iightlv 
acidulated to facilitate the action 


—and when the current passes, the Electrolyte* nonducting hoIu- 
gases which are released at the tion which will disHociaU* into 
surfaces of the electrodes rise to particlcn, or ions, on tluj paHsage 
the top of the tubes and displace of an elect ri(‘ current. The koIu- 
the liquid. Two notable points are tion may b(‘ componed of a salt 
to be observed here : the gases disHolv<‘(l in vvat<*r or fused, cither 
collect separately, and no action by^ itself or with other salts or 
whatever is apparent in the ‘body acids. The positively (‘barged 
of the bath between the two tubes, particles, cations, will proceed to 
But when oxygen in the one tube the m'gativc (}Ieetrod(» or cathode, 
is set free, hydrogen must be while th(‘ anions go tn th(‘ anode, 
liberated at the same instant ; the Thus, if a curn'ut he passesl through 
latter does not, however, collect a (lilut(‘ solutioti of ctnunion salt, 
side by side with the oxygen in the NaOl, th<^ sodium cations, Xa-f, 
tube where it is separateii, but by will go to tin* catlnsh* and the 
some invisible action passes out of chlorim* anions, (11 % to th(‘ anode, 
that tube across the bath and Once th(?y r(‘ach tlnhr rcH|K‘ctive 
appears in the other tube. Simi- (d(JctrodeH, the ions lom^ their 
larly, there must be a migration charges and re-form atonts, whioh 
of the oxygen from the hydrogen may he lilsTated as a gas, deptwit^ 
collecting tube hack to the oxygen as a s(did, or nnwt with the* solu- 
tube. Thus one of the elements tion. In the <*xaruple, chlorine gas 
separated travels with the electric is Iiherat(‘d at the* anode, but the 
current and the other against it; sodium reacts with wariT to form 
to the former Faraday gave the caustic soda at the (*athode. But 
name cation, meaning that which if, instead of Inniig dissolved in 
goes down, and to the latter the wat<*r, the salt to be fused, 
term amoa, or that which goes up. electrolysis (»f the m«‘It would 
The theory is advanced, and refer- give puns mKiium and chlorine, 
ence should be made to a te3Xt- Pure wat(T will not readily con- 
book on physics. duct eleH^trieity. hut the midition 

The phenomenon of elcKJtroIysis of very small amounts of molecu. 
is not only profoundly interesting lar compounds which will ionise, 
scientifically; it has received in- such as atmis or salts, renders it 
dustrial applications of the first an (‘xcc'llcnt el(*etro!ytt% as it 
importance. Electro-metallurgy splits up into its component 
depends largely upon it ; electro* atoms of hydrogen and oxygen, 
plating wholly. The phenomenon Klcetrolysis; Dm. 
may. not, h(5wever, be always bene- Electrolytic FolieMog* Fro* 
fioial.^ In industrial practice the ocss for imparting a bright lustre 
electric current is generated and to nu’tal ohjis.-ts insUwl of the 
caused to flow through the colls by duIhT surfiu'e resulting from oleo- 
means of a dynamo ; but a curnuit troplatirg?. It consists at rovordng 
may be indimed m tho coll itself, tlu* (nirrent flow through the cleo- 
as in the or<iinary voltaic or gal- trolyto, so that thc( objwt treated 
vamc batteries, by the employ- forms tht3 antnie insti^a^i of the 
ment oi two dissimilar metals enthrsif*. A ininuttt amount of th® 
immersed m a suit- 
able electrolyte. A 


current may even bo 
set up between two 
metals of the same 
kind, provided there 
be a slight difference 
in their molecular or 
chemical structure. 
Such a Current may 
be sufficient to set 
up electrolysis if 
other conditions are 
favourable. Hence 
machinery 'or metal 
structures immersed 
in water, or in solu- 
tions, may present 
the conditions neoes- 



motal Burfaco m re- 
movtHl by the treat* 
foaviriff a 


AaadB 
tnhm ool- 

free from wafcar 
oy eleotrolytio aotion 


ment, leaving 
bright, imooth fii5«h, 
Hiivor plateti objects, 
for example* new no 
8ub«iH|uent buffings 
objwta at complex 
ihapo, which it would 
bo imposaibl© to 
polish by meohanibal 
methods, are turned 
out with a iustow 
Murfao© direct from 
the bath, Tho elw- 
trolyto is an $di 
solution whkh var^ 
with the metal to b# 


a^decompoitioir^ Electro-BJagiietie Madiliii. 

of ElectrolvRT<j covering virtually every tyM 

the conditiems electrical machine met wlS 

Fipp+rrt+K With it, ass outside a laboratory# At onetime 

Efectro-MeShS^^ electricity and m^etism were 

s^iectro-MetaUurgy; Voltameter. thought to bo Ay 
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phenomena, but , in 1820 the ducccl in that part of the disk 
famous Oersted experiment proved which lies between the magnet 
them to be inter-relatcd. Oersted poles at any given instant. 

(q.v ) found that a wire carrying an From this it is a simple step to 


electric current would 
dcHect a compass needle, 
thus proving that a field 
of magnetic force existed 
around the wire. In 1825 
Sturgeon showed that a 
horse-shoo of soft iron, 
surrounded by a coil* of 
wire, became magnetised 
when a current was passed 


Electr<>Magiwtic Machine. Fig. 1. Faraday’s magnet and 
disk, 1831. Earliest term of eleotro-magnetio machine 
Crown copj/rlffht. From an exhibit in the Science 
Museum, S. Kensington 


an elementary 
generator consist- 
ing of a single 
conductor bent 
into a loop or 
single-turn coil, 
rotating between 
the poles of a 
magnet as shown 
in Fig. 2. Each 
end of the loop is 
connected to a 
collector or slip- 
ring with a brush 
making rubbing 
contact to con- 
nect the loop to 
an external cir- 
cuit. At any given 
instant each half 
of the loop is 
cutting the field 
in opposite direc- 
tions (Fig. 3), so 
that, as the con- 
ductor is doubled 



Electro-Magnetic Machine. Fig. 4. 
Development of the elementary 
machine : mnlti-turn coil revolving 
in concentrated field produced by 
pole-pieces and iron core 

rotation. If direct current is 
required, some device must be 
added to reverse the connexions 
between the coil and the external 
circuit at each revolution. A 
commutator in its simplest form 
is made by replacing the slip -rings 
by a single collector-ring or tube 
which is split lengthwise into two 
sections insulated from each other 
and from th& shaft. One end of 
the loop or coil is connected to each 
half so that, as the coil revolves, 
the connexions to the brushes are 
automatically reversed in step 
with the alternations of the 


back on itself,' 

through the coil, thus prodiu'ing the effect is to double the electro- 


the first electro-magnet. 


motive force induced. This can 



It was left to Faraday to prove be taken a step further by turning 
the ^ converse of Oersted’s eon* the loop into a coil of several 

elusion that a conductor in a turns and concentrating the mag- 

changing^ magnetic^ field, i.e. a netic field by providing the coil 
field which was either gniwing with an iron core, and the magnet 

stronger or with shaped polo-pieces so that 

<l()wn, the coil rotates in a narrow air- 
\ had ^ a cur- gap ; or the iron core can rotate 

// \\ rent induced with the (?oil. These impro ve- 
in it. He ments (Fig, 4) will bring the out- 

reasoned I 1 




Electro-Magnetic 
Machine. fig. 2. 
Elementary ma^ne 
with single-tnrn coil 
or loop revolving 
between magnet 
poles. Note collector 
or slip rings 


Machine. Pig. 2. 
Elementary ma^ne 


t h a t a 
conductor 
which 
moved in a 
stationary 
magnetic 
field, cutting 
the lines of 


Electro-Magnetic Machine. Fig. 3. 
Diagram showing the two sides of a 
revolving loop cutting a magnetic 
field in opposite directions 


the lines of opposite directions 

magnetic put of the machine to the point 
force, would where it has practical value, 
also have a As one coil -side only reaches a 
current in- position midway between the 
duced in it. poles, it ceases to cut the field 


His apparatus, from which deve- and the electro-motive force drops 
loped the electrical machine, con- to zero — ^to rise again in the 
sisted of a copper disk rotating opposite direction. The current 
between the poles of a permanent flowing in the external circuit from 
magnet (Fig. 1), Eubbing con- the brushes is an alternating one, 
tacts on the rim of the disk and its freouenev of reversal D©inv 


tacts on the rim of the dime and its frequency of reversal oeing 
the axle collect the current in- proportional to the speed of 


Electro-Magnetic Machine. Fig, 6. 
Elements of commutation ; con- 
nexions to brushes are being re- 
versed before coil re-enters mag- 
netic field 

electro-motive force. This pro- 
duces a unidirectional current in 
the external circuit (Fig. 6). Such 
a machine may be regarded as the 
forerunner of the direct-current 
generator or dynamo (q.v.). 

Reversible Action. Besides 
converting mechanical power into 
electrical energy, it is possible to 
reverse the action, so that electrical 
power supplied to a coil in a 
magnetic field is made to produce 
rotation, and hence mechanical 
energy. The action can be 
understood by reference to Fig. 6, 
where A represents a conductor 
carrying no current, lying in a 
magnetic field. When a current 
is passed through it, as at B, it 
become surrounded by its own 
magnetic field (represented by the 
circle). This, interacting with the 
field due to the magnet (N.S.), 
tends to bend its lines of force, 
which may be regarded 
as elastic ^ and, in trying to 
straighten v themselves, pu.sh 


IV 
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Electro-Magnetic B^htae. Fif. 8. Motor principles : A. Conductor carrying no current ; B. Field produced around 
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the conductor out of the field. A 
machine with a commutator can 
produce continuous rotation, and 
thus function as an electric 
motor, the speed being governed 
by the strength of the magnetic 
field, by the current passing 
through the coil, and by the 
mechanical load applied, A 
machine without a commutator 
will also run as a motor when 
supplied with alternating current ; 
but only at one speed, correspond- 
ing to the frequency of alternation 
of the supply — Le. it is a syn- 
chfcmous machine. 

CLAssmcATioN OS’ Maghtnes. 
Gmeraktrs convert mechanical into 
electrical energy; they fall into 
two main classes, the direct- 
current (D.C.) generator or dyna- 
mo, and the alternating-current 
(A.C.) generator or alternator 
{?.».). Motors convert electrical 
into mechanical energy ; they 
may also be divided into two main 
classes, D.C. and A.C. ; while A.C. 
motors can be further sub- 
divided into synchronous and 
asynchronous machines, the latter 
capable of delivering power at 
other speeds than that fixed by the 
frequency, {See Motor, Electric.) 
Converters are machines which 
change electrical energy of one 
type or pressure to electrical 
®hergy of another type or pressure. 
They fall into three otouds : A C - 
D.a (or vice.versa)° Afc.-A.’a ; 
and D.O.-D.a 

Current Conversion 

• ^ direct conversion 

IS the principle in (a) Motor- 
generators, in which a straight- 
forward A.C. motor is mechanically 
TOMsoted to a straightforward 
D.C. generator; (i) Rotary con- 
vertm, consisting of a single 

machine builtlikeaD.C.generator, 

but with the addition of slip-rings 
whereby A.C. is fed into the xo- 
mg conductors, to reappear as 
i-i.u. at the commutator. The 
machine can be regarded as a 
^chronous A.C. motor and a 
D.U generator condensed into one 

“ common. 

(c) ^tor convxrtm, which consist 
of ^o machines, outwardly re. 
rem ling a plain motor-generator, 
but more oompb'cated in that the 
rotating conductors of the two 
mao^es are electrically as well as 
mechanically connected. The A C 
™d functions half as a motor and 

D.C. end functions half as a plain 
Dy generator and half £s a 
rotary converter. 

di'rid^”'^‘^’+ oan be 

chamrina ‘’'“nsformera for 

e'mngmg from one yoltage to 


another, and frequency changers. 
The transformer, although a true 
electro-magnetic machine, has no 
moving parts, but works on the 
principle of Faraday’s earliest 
induction experiments. Tw'O coils 
are magnetically linked by an iron 
core. The primary coil is excit(‘d 
by an alternating voltage, and the 
changing magnetic field which it 
produces induces an alteniating 
voltage of the same frequency in 
the secondary coil. This secondary 
voltage is proportional to the 
ratio of the number of turns in 
each coil, so stepping up or dow-n 
is simple. Frequency changers 
are what their name implies, and 
may be regarded as motor-gener- 
ators with two A.C. machines. 


Stepping Direct Current 
Direct current cannot b(‘ 


changed from one voltage to 
another without rotating machin- 
ery. Motor-generators can l>e 
used, with both machines arranged 
for D.O., and there are two 
special machines, the rotary trans- 
former or dynamotor {g,v.) and th(‘ 
metadyne ( q,v. ) or amplidyne, Th<? 
former may be regarded as a 
motor and a dynamo with two 
sets of rotating conductors and 
two commutators, revolving in a 
common magnetic field. It can 
convert D.C, from one voltage to 
another in a fixed ratio only 
which is decided when the machine 
w built. The second class of D.C.- 
D.C. converter, developed in ]9;i2, 
consists of a direct-current motor 
with a second set of brushes 
operating on a different part of 
the commutator. By varying the 
niethod of connexion, and by the 
addition of extra windings on the 
neld-magnet system, it can be 
ma^e to perform extraordinary 
duties, e.g. operating as a constant- 
current D.C. transformer of in- 
finitely variable ratio ; or actimr 
as a power amplifier. ^ 

Electro-Magnetic Wave. 

Wave consisting of an electric force 
and a magnetic force, set up in a 
dielectric in directions perpen- 
dicular to each other and both 
perpendicular to the direction of 
propagation. The existence of 
these waves was predicted by 
Clerk-Maxwell in 1855-64 and 

Ind h HertS 

and both initial theory and ex- 

brm^^ ®®^*^ation were such 
brfihant mvestigations that their 
results were epoch-making. 

by ClIrrM ^^oopiized 

oy Clerk-Maxwell as efectro- 

maguetic were those due to the 

sudden release of a charge on an 

sparking across of a sphere-gap. 


vStarting from the aHsumptifui that 
thi.s .‘iUfidfn ndease of eiUTgy was 
of the same nature as a meehanical 
blow up(ni an elaslie material, he 
arguefl that a similar Rtu’ies of 
vibrations wouhi oeeur, ami pro- 
ceeded to eah'uiate thtur velocity 
of propagation ami ofiuT proiier- 
ti(‘H liy im‘anH of tht' same re- 
lationshipH. 

Now the velocity of propagation 
ot a shock or sound in air, or an 
imimlse through an clastic solid 

is given by where, is S 

elasticity Htr(*ss/strrtin), and a 
IS th(^ <lensity of the material. The 
electrical {upiivahmt for <dastieitv is 
Qi^r^X'inr^jQ iTtji, 
miere c is tin* dieieetrie eonstant* 
for (hmsity, 4rrg, w fierce u is the 
permeahiiity the metiium. HuL 
stituting, tluM gives r 
which works out at 3xl()»» cm' 
per sec., or 186.01)0 miles see! 

I bus the velocity is i<ieiitieal with 
that of light, and the wavt*8 travel 
m the saim* medium. Hie con- 
clusion is, therefore, that light 
wavf*H an* alw* ekadro-magnetic. 
Maxwell de<iueed further that 
(wery transparent Kuimtaiic<t must 
w an insulator, and that the 
(Iielectric (amstant in- 

ductive <?apaeity) of any dieleetrio 
woukl equal tlie stpiart^ of its 
refraetive imiex. 

Sfmpl® Apptrattn 

Ihe apparntUH deviw'd by Ifertsi 
for gem*rating and tietecting the 
waves waa quite simph* ; hut his 
demonstration of their eomplianee 
With MaxwedTs t^quations and 
TmHiietions was ho graphic as to 
he almost seriHationah He used 
the discharge of a sphere-gap, 
exmrgetl by an induet ion coil, as 
his souree* 8uch a discharge 
creates low rcssiatane© path for 
itself by its initial spark, through 
which the opixa^ite (^hargois in the 
two spheres rush Ujgether, and 
then overshoot, reversing the 
polarity of the spheres and eon- 
tinumg the process until damped 
out by circuit ; much as the 
levels of tile liquid in the two arms 
of a U-tube will oicillat© after 
their relative heighta have been 
disturbed. The apherw wore fixed 
to metal rods in line with each 
other, bearing metal plates at 
their outer ends, into which the 
oscillating charges surged. Waves 
due to the movement of the 
chargm were radiaU^d through 
space, and could bo datoot^ by 
moans of a similar sphere-gap 
^ circular loop of wire. 
When the length of the wire is : 
such that the juried of osoillatioB 
*8 the same as in the generating ^ 
circuit, small sparks pass across the i 
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gap. Thus the principles of reso- 
nance and tuning of an oscillating 
circuit were illustrated. 

Having devised means for cre- 
ating and detecting the waves, 
Hertz proceeded to show their 
similarity to light waves by re- 
flecting them from a metal plate, 
refracting them with a prism made 
of pitch, and polarising them with 
a metallic grid. Finally, ho formc^d 
a standing wave by causing the 
original wave to interfere with its 
own reflection, and by measuring 
the distance between successive 
nodes located by his detector, he 
found the wave-length, and veri- 
fied the velocity of propagation. 
He confirmed that the waves were 
identical with light in all but wave- 
length or frequency. 

Electro-Magnetic Energy 

Although the waves were gener- 
ated by electrostatic means, it is 
not difficult to show that they 
contain electro-magnetic energy as 
well. Before the charged spheres 
begin to discharge, their energy is 
entirely electrostatic and equal to 
I whore G is the oai)acity and 
V the voltage. The spheres are. 
in fact, a charged condenser, with 
the insulating medium between 
thorn — here' the air forming a 
dielectric in a state of strain. 
Immediately the discharge begins, 
however, a current flows between 
them, relieving the strain in the 
dielectric, but creating a magnetic 
field in the space round the con- 
ducting rods. At the instant when 
the voltage between the sphen^s 
is zero and is about to raverst^, the 
dielectric strain has disappeared 
and the electrostatic energy has 
vanished ; but the current is a 
maximum and therefore the elec- 
tro-magnetic energy, equal to 
I LP, where L is the inductance 
and I the current, is also a maxi- 
mum. The energy keeps changing 
from electrostatic to mootro-raag- 
netio and back again, until the 
oscillation is damped out through 
resistance, dielectric, and eddy- 
current losses. The wave-lengths 
were of the order of lOO^lOOO m/s. 

Employing the values for the 
energy given above and assuming 
negligible resistance, the period of 
oscillation t is given by 

r^^TT sJ{LG) sec., 
and the frequency / in cycles 
per sec. by 

/=a //t *8® 1 jtrr fJ(LC), 

The wave-length A is given by 

AaaSOO// metres 

metres, 

where / is in megacycles per sec., 
L in microhenries, anef 0 in 
microfarads. 
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Visible light is produced at 
wave-lengths ranging from 0*4 
microns (violet) to 0-7 microns 
(red). Atomic physics has re- 
vealed the mechanism whereby 
light rays (including infra-red and 
ultra-violet) are formed. Each 

element is characterised by a 
fixed number of electrons circling 
round the nucleus. These keep to 
definite orbits, each having a de- 
finite radial distance from the com- 

mEqyr^—-^WAVELrH centre. 

c/s METRES But if a sub- 

-3x10’!^ stance is heat- 
ed, some of the 
io^^‘ - 3 x/ 0 '>^ electrons in its 

atoms are able 

HARD mm "3 XJ 0 ~>^ ? ? V ^ ® ^ ^ 

uosp frequency 

y from their own 

’ RAYS orbits to the 

wms next farther 

lO'^-ML ^ g from the centre 

and back again; 
10^^- -3X/0'* fl-nd as elect- 

rons are neg- 

of electricity, 
^ 1 they give out 

to -ym -3X10"^ electro -magne- 

tic waves when 

10^- -3 they oscillate. 

^ An electro- 

g - 3 xto^ magnetic spec- 
5 -3X103 's given 

103-m I -3x10^ 
io3-moio I -3X103 showing the 
^ relative posi- 

'JM. tion of visible 

L n’ r Sx/pT invisible 

Electro-Magnetic ^-^^1 1^^' 

Wave. Table of low them radio 

an electro-mag- waves belong- 
netic spectrum, . „ . r* 

showing visible 

and invisible various bands, 

light. X-rays, audio-fre- 
radio, etc. 

* quency waves, 

with those of supersonic frequency 
b(itweon the last two ; while above 
the light waves are X-rays, gamma 
rays, and cosmic rays. 

Electro-IVTa^etism. Term 
used for the branch of science 
which deals with the connexion 
between electrical and magnetic 
phenomena. In 1820 Hans 
Christian Oersted {q.v.) discovered 
that a wire conveying an electric 
current is surrounded by a mag- 
netic field, and that a freely 
moving magnetic needle sets 
itself along a tangent to a circle 
surrounding the wire. Oersted’s 
discovery was followed by the 
researches of D. F. J. Arago 
and A. M. Ampere and others, but 
it was Faraday who showed how 
to obtain electricity from magnet- 
ism, and thus laid the foundations 
of the electrical industry. See 
Electro-Magnetic Machine. 
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Eleotro-Magnetio 
Wave. Table of 
au electto-mag- 
netio spectrum, 
showing visible 
and invisible 
light. X-rays, 
radio, etc. 


Electro-Metallurgy. Term 
used to describe those processes 
in metallurgy in which electricity 
supplies the energy. The scope is 
vast, covering all fields of metal- 
lurgy : the extraction of metals 
from their ores, refining, fabrica- 
tion, joining, etc. Few metal 
articles arc produced without 
being subjected to at least one 
electro -metallurgical process at 
some stage. The action of the 
electric current may be purely 
electrolytic (see Electrolysis ), or 
electricity be used merely to 
generate heat. In the elec- 
trolysis of fused salts, both effects 
are used. Some other subjects 
included in the broad classifi.ca- 
tion are described under individual 
headings (see Electric Welding; 
Electro- plating). Electro -metal- 
lurgy was born soon after Volta’s 
discovery of the galvanic cell. 
Davy demonstrated the electric 
arc in 1807 ; Faraday carried on 
the work ; Elldngton developed 
electrolytic processes in England ; 
and, once the dynamo was intro- 
duced, the industry grew rapidly. 

Apart from electro-plating, the 
electrolysis of salts in water 
solution is used in two ways in 
metallurgy : for the extraction 
of metals from their ores, and for 
the refining of metals. Funda- 
mentally the processes are similar. 
In both the metal is deposited 
olcctrolytically from a s ■'lution 
of its salts on one electiode of a 
cell ; but in refining the oiher 
electrode is composed of the 
impure metal and dissolves con- 
tinually, keeping the metallic 
content of the bath virtually 
constant. The impurities cither 
remain in the solution or form a 
sludge which can be removed 
periodically. Copper was the first 
metal to be refined electrolytically 
by Elkington and is still the most 
widely treated. 

' The Refining of Metals 

Impure “ bhster ” copper con- 
tains not only undesirable im- 
purities, such as nickel, arsenic, 
selenium, tellurium, and anti- 
mony, but also varying amounts of 
gold, silver, and platinum. These 
are recovered by electrolytic 
refining and their value often re- 
pays the cost of the whole process. 
The crude copper, cast into anodes 
weighing 600-800 11?. each, is 
placed in a solution of copper 
sulphate, containing 15-20 p.c. 
of free acid and held in lead-lined 
tanks. In the multiple system 
these copper anodes alternate with 
thin sheets of pure copper, which 
form the cathodes. When the 
current is passed, the impure 
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anodes gradually dissolve over a 
period of about 30 days and pure 
copper is deposited on the cathodes. 
The bulk of the metallic impuri- 
ti^ remains in the solution ; the 
precious metals form an insoluble 
slime which is collected. 

Silver can be refined in a solu- 
tion of silver and copper nitrates. 
In the Thum cell, the bottom is 
itself the cathode and the impure 
®Iver anode is held in a canvas 
bag above it. The silver is de- 
posited in crystals, as it is in the 
Moebius cell, where anodes and 
cathodes are arranged much as 
in copper refining. Stainless steel 
cathodes are used and the pure 
^ver crystals are scraped off by 
wooden paddles. Gold is refined 
by the Wohlwill process, using a 
hot acid solution of gold chloride. 
High current densities are used 
and the electrolyte stirred. The 
cathodes are gold strip. 

Nickel is frequently refined elec- 
trolyticaliy in nickel sulphate 
solutions containing boric acid 
The anodes and cathodes are 
separated by canvas, and usually 
aluminium sheets are used as 
starting blanks for the cathodes. 
Lead can be refined by the Betts 
prpc^ which uses a system of 
multiple connexion: the bath is 
a solution containing lead fluo- 
^hcafce and hydrofiuosilicic acid, 
^smuth, tin, jyron, and antimony 
aare other metals, that can he 
p^sned electrolytioally. 

^traction of Low Grade Metals 

, ®ecta:olytie extraction of metals 

IS n^Iy confined to those low 
gi^e ores which have a consider- 
able proportion of their metallic 
contot present in a readily 
solnhh form. Copper is the metal 
most extensively extracted in this 
way ; zinc is increasingly so, the 
^ being flrat roastrf and then 
leached with snlphmrio acid. Cad- 
mium and ’manganese are further 
Metals extracted by 
e^eetrotysis of their fused salts are 
^Mmun^ magnesium, berylliuni, 
ecxhum, hthium, • calcium, and 

In general the process^; 

npon two factors; fused 

behaye eleotrolytically much 

tLy do, but 

y are better conductors of 

electrical re- 
®tanee heafjug will usually fceen 

^^m moft^ Ha eleetrolysis of 
sodinm chloride, f^ e° 
^e. results in the ‘liberation S 
•WK nnd Ohio?? 

^ materiaitlZX:™ 

aJamina. Magnesium chloride, 


however, is itself fused and dec- pro(iu(*o friffional chargoj^. Kleo. 
trolysed to produce pure magne- tromotorH also rnoasure* small 
slum. Usually the electrical powder currente such as (a^rur in ionisa 
supplies the energy not only for tion ehainbers. In this appiica* 
electrolysis but also for heating tion, the instrument should have 
the cells and so fusing the salts. as small an eletdriea! eapaeity as 
In a third important branch ot possihie, ^ 

electro-metallurgy, electricity is Unt il recently ( he- quadrant elec- 
used solely as a source of heat, trometer has been nif)st used. It 


No combustion method can com 
pare with electricity in the speed 
at which great heat can be directed 
exactly where it is wanted. 


consists of a thin rmdal needle 
(Kig. I) Biispcnricd hy a phosphor- 
broi!7,o or silvered qimrfz fibre so 
that it hangs within a shallow 


Electric furnaces (q.v,) fall into circular box formed by four fixed 
three groups : resistance furnaces, metal dont.lo quadrants ekoh 
used in the laboratory and in scparatwl by a narrow air gan 
small scale operations; arc fur- Opposite tiimdranfs, A and*A» 
naces, for smelting iron and steel H and B‘, are elect ri.’ally con-’ 
and the production of ferro- nected (Fig. 2). A seheniaUc dia- 
alloys for steel manufacture; gram of electrical connexions for 
and induction furnaces, restricted rneasuring an unkmm’u tmtential 
ehmfly to the non-ferrous held, difference is shown in fig. 3. Tf 
Electrometer. An instrument the high foimion hafterv is omitted 
for determining potential difier- and the ruH'dle ia therefore diractlv 
ences by the measurement of connected tfMaiadrantH A and 
the displacements of charged Hum the defle!dion will L in the 

Z“tZta?ioforZ «lic direction 

etectrostatm toroes. The m.sula- of the applied potential difforonoe 

tion of the _ electrodes of such and the electrometer will measure 

goor^They^drZnf alternating voltages. Elootro- 

good, they do not require a statio voltniotem, often dcKiunad 

tZir"oZltion* althoueT"*^ P^'X'ipl® "f tbo rpadrant 

stant aZililrv’sooZ ® aw, more roW but 

, Needle 


stant auxiliary source 
of potential difference 
is needed. Except 
when a steady source 
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A valvoidwtmmeterhai 

been dfVidujMui to operate 
on the linoH of tlie quadraat 
tyj>o but without movir w 
parts. The p.d. to be 
immured ii applied be- 
tween the cathode* andipcM 
of a thfrnr tonic* valve, and 

ehanare ot 


esan 
t r i oda 


or 


tiesoUe 


PotentioL 

Different 


typiM, and are 
8|ta<*ifically da- 
eignad to raduoe 
tha grid ouirent 
to a minimum, 
so that ouirant 
drawn from the 
circuit under 
with the' 
type of 
in 


* 5! 1 

^ P alter Insolation 

^leveLij rig Screws^ 4 .„lZ *' , 

of potential difference is beinc AfTvsx.. a i 

measured, the electrometer shS are: (1) The 

be surrounded by an earthed slfi® Id ^ ootromater, eimpia In 

to prevent the induction of eleotri and with tha advan* 

cal charges on the system brousht mfni cuirant maasuta- 

about by the movemenfc^of having tha very sn:^ 

oHarged , bodies in its nSghW^ 

Iiood. , Any switotes uS feZ It oonskt* of » to 

mateig eleotrioal contacts in the < 3 ua^ or WoUaaton srire 

system mnsf, kft the which is maintii.inAd 


-r— . contacts m I > or Wollaston wire 

must be free from contaef f ^ 1* mainfcaiiied tout at r^t 
E.M.F.S ; sUding surfaZ Zmtw f®’*® ‘1** darii 

be avoided, as they are liable to tw^^ maintained betw 




ft 

, ^ yb ij 

M 







ELECTRON 


3009 


ELECTRONICS 


change in the potential of the 
string will result in its displace- 
ment, \vhi(5h can bo ohservecl with 
a microscope or re(u>rdod photo- 
graphically. (2) The Hofi'man 
electrometer, an adaptation of the 
quadrant instrument in which a 



» • 

Electrometer. Fig, 4. Vertical 

capillary Electrometer, left; simple 
• quadrant type, right 

large increase in sensitivity is 
secured by making the needle 
asymmetrical and substituting 
binants for quadrants. (3) The 
Lindemann electromotar, a com- 
pact instrument which can be 
actually mounted on a toloscopo, 
with which it is used in coml)ina- 
tion with a photo-electric cell for 
measurement of stellar intensity. 
It is similar in principle to a 
quadrant electrometer, but four 
cross- connected plates replace the 
quadrants and a needle is sus- 
pended centrally on a torsion wire. 

Fig. 4 shows a simple typo of 
quadrant electrometer, and also a 
vertical capillary electrometer. 
This latter depends for its action 
upon an increase in the surface 
tension where a column of mer- 
cury contacts dilute sulphuric 
acid, when an E.M.P. is applied. 

Electron. One of the funda- 
mental particles that constitute 
matter. It received its name in 
1891 from Johnstone Stoney, who 
thought of it as the atom of 
electricity, i.e. the smallest quan- 
tity of electricity that can exist. 
An atom is thought to consist of a 
small positively charged centre 
or nucleus round which electrons 
circulate in orbits. The electron 
carries the smallest possible nega- 
tive charge, while a proton (q-v,) 
carries the same charge with oppo- 
site sign. Thus if the nucleus 
contains n protons and m neutrons 
(g.i;.), n electrons circulate round 
it I the atom is eiectrxoally neutral. 


An electric current consists 
either of the transfer of electrons 
from atom to atom or movement 
of positive ions (atoms which have 
lost one electron). Cathode rays, 
obtained by an electrical discharge 
through a vacuum tube, consist of 
fast moving electrons : Sir J oseph 
Thomson proved these cathode 
rays to bo particles, and his son, 
Sir George Thomson, showed them 
to have the properties of a wave 
motion such as light, c.g. to be 
able to form a diffraction pattern. 
This has led to the wave mechani- 
cal theory of matter which con- 
coives of electrons and other 
particles as possessing in some 
way at the same ’time both particle 
and wave properties. This means 
that the picture of the atom given 
above is only approximate. 

The mass of the proton (or 
hydrogen nucleus) is 1,840 times 
that of the electron and is virtually 
the same as that of the neutron. 
Thus t he mass of an atom resides 
in the niuileus. A particle with 
the same mass as, but of opposite 


(positive) charge to, the electron 
has been discovered in cosmic rays. 
It is called the positron, and should 
not be confused with the proton, 
which has the same charge but is 
1,840 times as heavy. Electrons 
and positrons attract one another, 
and their combination causes 
mutual annihilation (i.e. they 
both vanish) and the production 
of a photon or y-ray. ^ee Electri- 
city ; Nuclear Fission. 

Electron Compound. Term 
used in metallurgy to denote an 
intermetallic compound which does 
not conform to the normal laws of 
chemical valency, but has a similar 
ratio of valency electrons to atoms. 
Hume-Rothery in 1926 pointed out 
that alloys having the body-cen- 
tred cubic structure have a valency 
electron /atom ratio of 3 to 2 ; 
thus CuZn has 3 valency electrons 
and 2 atoms, while CuyAl has 6 
valency electrons and 4 atoms. 
Similarly the face- centred cubic 
structure has a ratio of 21 to 13 
and the close-packed hexagonal a 
ratio of 7 to 4. 


ELECTRONICS: CONTROL OF ELECTRONS 

H. a. M. Spratt, B.Sc., A.M.I.E.E. 

This expert article covers the basic principles of the applied 
physical science concerned with the development of electrical circuits 
usin^ thermionic valves and other devices in which the motion of 
electrons is controlled. The chief applications of the science of 
electronics are dealt with and there are references to relevant entries 
elsewhere in this Encyclopedia. See also : Radar ; Radio ; 

Television ; Thermionic Valve 


The term Electronics deals with 
the behaviour, control, and prac- 
tical uses of electrons in vacuo or 
in ratified gases. To a lesser extent, 
the t(Tm also covers the function- 
ing and control of semi-conductors. 

The electron, the smallest form 
of particle yet known, has a mass 
of 9*038 X 10-^® gm., and a 
negative charge of T690 X 10-^® 
coulomb. In general, it rotates 
round a proton to form an atom 
or part of one, but all conducting 
substances embody large numbers 
of free electrons moving with 
random velocities but normally 
within the body of the material. 
These free electrons can be emitted 
from metallic surfaces by thermio- 
nie or photo-electric means, or by 
secondary emission. At normal 
atmospheric pressures any electron 
emission is stopped or slowed down 
by immediate collision ^ with gas 
molecules. In the practical appli- 
cation of electronics, therefore, 
©mission takes place either in a 
hard vacuum or in certain gases 
at extremely low pressures. More- 
over, an electron, being a negative 
electric charge, its emission is 
accelerated in any electric field 
towards the point of highest posi- 


tive potential. Hence its velocity 
is generally expressed in eV (elec- 
tron volts) or MeV (mega-electron 
volts), e.g. the velocity it would 
acquire when accelerated through 
the particular potential change. 
In the absence of an electric field, 
an emitted electron immediately 
returns to the source of its emis- 
sion. Therefore to draw electrons 
away from an emitting surface 
(the cathode), a positive electrode 
or anode must be provided. A 
stream of electrons moving from 
cathode to anode constitutes an 
electric current, which is always 
unidirectional. 

Thermionic emission from a 
cathode occurs when the cathode 
is heated sufficiently. The emis- 
sion density depends upon the 
temperature, the material of the 
cathode, and, to some extent, 
upon the potential difference 
between cathode and anode. Of 
the virgin metals the best emitter 
is tungsten, but the best results 
are obtained from a metal alloy 
coated with one of the alkaline- 
earth metals, e.g. barium or 
strontium, and at a temperature 
of about 1000° K. Starting with 
a low anode voltage E, and assum- 
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Kectronics, Symbols used in diagrams of electronic circuits. Eow A. The 
dectric arc : 1. Open arc ; 2. Mercury vapour arc : 3. Modified design of 
No. 2 to serve as a rectifier : 4. Large continuously evacuated steel tank 
rectifier ; 5. Pumpless steel tank rectifier. Row B. Discharge tube : 1. 
Od^er tube ; 2. Moore tube, a predecessor of the fluorescent lamp ; 3. 
Crookes’s tube ; 4. Thompson’s cathode ray oscillograph ; 6. Industrial 
form of C.R, tube with flattened end ; 6. Large metal tube continuously 
evacuated model ; 7. Electron microscope. Row G. Filament lamp : 1. 
Incandescent lamp ; 2. Hot cathode diode valve ; 3. Triode valve ; 4. Pentode ; 
5, Gas-filled rectifier diode ; 6. G.P. triode or thyratron ; 7. Photo-electric cell 


ing a hard vacuum, the electron 
current flowing to it will increase 
proportionally to E^-®, but a 
point will be reached where the 
curve flattens out and the emis- 
sion is then said to he saturated. 
This effect is due to the electrons 
in the anode^cathode space form- 
ing a negative space-charge which 
tends to repel those following. 
An increased anode potential 
draws across more and more elec- 
trons until at saturation all emit- 
ted electrons reach the anode. 
An electrode system, consisting 
simply of a cathode and an anode, 
is known as a diode (figs. 1 and 2). 
By inserting a third electrode or 
grid between cathode and anode as 
in fig. 3 and appl3ring an increas- 
ing negative potential to it, the 






"N 


M M 1| 

• I ' I I 




I 




1 


B, 


\J J Hu I 1 


CJ. 



f 


J 


Hi|»- 


J 


IJipde with directly-heated 
^ode : A, cathode ; B, anode : 
^ 2. Diode with indirectiiy- 

heated cathode : A, heater : B. 
cathode ; C,, load 

electron current can be reduced 
from saturation value down to 
zero. This arrangement con- 
stituted the common three-elec- 
trode valve or triode. The ad- 
(Mtion of further electrodes forms 
tetrodes, pentodes, etc. See Ther- 
mionic Valve. 
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arc 


Photo-electric emission takes 
place when certain light-sonsitivc 
substances are exposed to light, 
the most sensitive being caesium. 
As with thermionic emission, an 
anode is required to draw off th(‘ 
electrons and fig. 4 shows dia- 
grammatically a photo-cell <'on- 
sisting of a 
photo-cathode 
in the form of 
a caesium film 
evaporated on 
to the inside of 
the glass wall 
and the anode 
in the form of 
a plate. When 
lightis focused 
ontothecath- 3. Triode; A, 
ode, electrons 

are emitted from it and flow to the 
positive anode at a rate proportion- 
al to the intensity of the light and 
the p.d. between the electrodes. 

Secondary emission occurs from 
most metals and certain other 
substances when struck by fast 
moving electrons (primary elec- 
trons). The number of secondary 
electrons released by one primary 
depends upon the primary vdocity , 
and the nature and surface of the 
material. With caesium the figure 
can be as high as 8. The optimum 
gimary velocity is about lOOOV. 
By^ providing a succession of 
emitting surfaces and directing 
the path of the electrons from one 
to another, a total multiplication 
factor of over 100,000 can be 
obtained. ^ A combination of 
photo-electric and secondary emis- 
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Hion IS shown in photo- 

niulfipIuT tuh(‘ (fig. .5). 

Kks'frons torn I to travel in a 
dinsdion normal to tlu* o<(ui. 
potiuitinl linos (jf olootiic force, 
init where a nnmh<‘r are <'onccrned 
th{‘ mnt ual repulsive fon-e ludween 
individual el<*etrons cauHt‘s them 
to diviTku^. A Huitahh' arrange- 
imuit of metal (‘vlindiTs, through 
whieh the h(‘am passf's an<l to 
whi(*h snitahh 

will prod- M 
u<'(‘ a field 
c-on figura- 
tion eaUH- 
ing the 
(fleet Tons 
to eon- ^ 

v(‘rge - 

HOim pOmt Joy ligJlt . 

along the B, lotsmai coat- 

h(*amajciH. J <5* i positive 

■ I > ftuoile 

aa mdiea- 

ted in fig,(h(»ppuHit(‘. *Sint‘e a stream 
of el<‘etr<um const an electric 
cumuit, it can b(‘ ccud rolled simil- 
arly by a magnet ie fiifld, although 
here the aeetflerating force is in a 
direct ion perp(‘ndieuliir to both the 



Photo cell : A, 



Fig, 5. Photo-mulUpIler tub# ; A 
beam ; H dtfloctiijf platoi ; 0. eleo^n 
paths ; 0, transveris magaotlo field : 
Bi, alootroQ mtfitiplitr plates ; F, load 

direction of electron movamanfcand 
that of the magnetic field. The 
magnetic field pnaiueeHl by a cur- 
rent flowing in a coi I surrounding the 
beam, as in fig, 7, opposite, is of the 
correct (^information for foousiiig 
the beam, A coil of this type can 
be designed to prcaluce a parallel 
rather than a converging bwm. 

Both electric and magnetic 
fields can bo used to dafleot an 
electron beam as a wboJe. 8, 
opposite, shows two pairs of flat^ 
plate electnidas arranged In a cath- 
ode ray tube to deflect the beam 
in any direction. Fig. opposite, 
illustrates in cross-section now a 
similar beam deflection is effected 
by a pair of simple magnetie- 
circuits. Focusii^ and defection 
are essential In cathode ray tubetf 
and many other electronic devloea 

There are several variations of 
the forcing basic forms of efeo* 
tron control. One type of malii^ 
plier tube produce the multiplying 
eflfect by osclllarir^ the electron^ 
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backwards and forwards between its full value and any additional is provided with positive and 
two electrodes across W'hich is ap- voltage will produce a negligible negative electrodes, X-ray bom- 
plied a high alternating voltage, current increase. A third electrode bardment will cause positive ions 
In magnetrons (<?-^*)» electrons can be introduced into the tube to pass to the negative electrode 
accelerated from a central cathode but its power of control will be and negative ions to the positive 
to a surrounding anode are de- limited to switching on. Once electrode. This constitutes either 

current flow has started, only an electric current which can be 
reduction of the measured or a succession of elec- 
anode potential will 
stop it. Because of 

/ / c p j the ionization, 

r / r-^ these tubes, called 

1 thyratrons, exhibit 

a characteristic 
glow, the colour 
depending upon 
the nature of the 
The same effect occurs if the 


fleeted from a radial into a spiral 
path by an external magnetic 
field {see fig. 10). In klystrons 


Fig. 6. Cathode ray tube with electro- 
static focusing : A, cathode ; B, 
cylindrical focusing lens ; C, electron 
beam ; D, screen 


gas. 


the electrons are bunche.J f two electrodes only 

along a beam by an oac-iUating “"boated cathodes, but 

resoint cavity through which the 

beam passes 


and the striking voltage never less 
than (iO volts, a typical charac- 



teristic being shown in 


%' 


12 , 


p. 3012. These gas discharge tubes 
Iq.v.), as they are called, are used 
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The property of phosphor sub- 
stances to fhioresce (emit light) 
when struck by electrons is the 
basis of the cathode ray tuhc‘ and 
many other electronic d(‘. vices. In 
fig, 11, p. 3012, an electron beam is 
focused on to the 
glass wall at the — , • , — ■ , 

right-hand end of 
the cathode ray 
tube. This end, which is called the 
screen, is coated internally with a 
suitable phosphor, e.p. zinc cad- ^ ^ 

miuxn sulphide When observed 
externally, a bright spot appears 
on the screen if the electron beam 
is stationary, and a pattern if it is 
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Pig. 9. Cross-section of cathode ray 
tube : A, iron core of vertical deflector ; 
B, iron core of horizontal deflector ; 

C, magnetising coil of horizontal 
deflector ; D, tube ; E, magnetising 
coil of vertical deflector 

trie charges which can be counted. 
Both provide measures of the X- 
ray intensity. X-rays also cause 
phosphors to fluoresce and this 
effect can be used to measure 
intensity. By virtue of their wave 
nature, X-rays can be used for 
investigating crystal structure. 

Semi-conductors are substances 
the conductivity properties of 
which are between those of con- 


moving under the influence of the 
deflecting fiekls. The strength of 
the beam can be controlled from 
full intensity to zero by the in- 
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Pig. 8. Electric deflecHou ; A, cathode 
B, control grid ; 0, vertical deflecting 
plates : D, horizontal deflecting plates ; 
B, deflected beam : P, screen ; G, 
focusing electrodes 



B, electron beam ; C, screen 

for illumination and for voltage ductors and insulators. All are 
regulating and counting. characterised by not obeying 

When the speed of electrons and Ohm’s law, either because they have 
positive ions is an extremely high negative tem- 
greatly accelerated perature coefficient, that is, their 
by the application resistivityfalls rapidly with increas- 
of 50,000 volts ingtemperature, or because they are 
and upwards, and unidirectional conductors. Under 
then allowed to the fi.rst head come thermistors ; 
strike a metal under the second, crystals, diodes, 
target. X-rays are and transistors. Photo-conducting 
emitted. Fig. 13, cells are also semi-conductors, 
p. 3012, illustrates a The anomolous behaviour of 
low-voltage X-ray tube which has semi-conductors is due to their 

a heated filament as the emitting structure not having the large 

elusion of a grid. This particularly cathode and a solid tungsten rod number of free electrons that 

applies to cathode ray tubes where as the tar^t or anti- 

control of beam current governs cathode. X-rays are 
fluorescent intensity. analogous to light 

If a low-pressure gas is sub- rays but of much 
stituted for the hard vacuum in a shorter wave length 
diode, emitted electrons immedi- and higher penetrat- 
ately come into contact with gas ing power. They are 
molecules. As a result, these mole- used for therapeutic 
oules become ionized (lose elec- purposes, and as 
trons and become positively charg- . bombarding sources 
ed) thereby annulling the negative in atomic physics, 
space charge. At the same time, 
electrons released from the mole- 
cules will sometimes attract to 
themselves neutral molecules which 
thus become negative ions.* At 


— — ^ . 

{See also X-rays and 
X-ray Equipment ; 
Linear Accelerator.) 




_ ig. 10. Cavity magnetron : Left : A, anode j B, 
cathode ; C, j^rmanent magnet. Right : plan view : 


A, anode ; B, cathode ; C, trajectory of electrons 

X-rays ionize gases through exists in true conductors. On the 

which they pass, so creating posi- other hand, the electrons of the 

quite low voltages, e.g. lO-is volts, tive and negative ions. If a atomic structures of semi-con- 

the current vml suddenly rise to partially evacuated glass chamber ductors are not so rigidly bound 
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the form of trace elements, e.^ 
arsenic in germanium transistors 
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to them as in the atoms of in- purposes. m the centi- 

sulators. Electrons can in practice metric range include the inagnetron , 
be detached from their atoms either the klystron, and the travelling- 
result of impurities present in wave tube, which operate by ex- 
elements, e.^. tracting ^ energy from a steady, 
unidirectional electron stream. 

Cathode ray tubes 

^ are electronic com- 

ponents in which a 
focused and dedected 
beam of electrons 
strikes a fluorescent 
screen, tracing a visi- 
ble pattern on it. They are used 
as measurement tubes, television 
screens, projection tubes, flying- 
spot scanners {sm 

or by the effect of heat or light. Television) and^ the B 

Whatever the cause, the result is plan-position indi- 1 

either a restricted number of ex- cator tubes, ^ used in 
cess electrons or a deficit of elec- radar navigational 
trons, or “ holes as they are equipment. Special “[“"" “j 

<»Jled. Excess of electrons pro- types of cathode ray 
duces a negative charge which will tubes are incorpor- 
flow towards a positive electrode ated in computers 
while the holes give rise to a posi- for storing informa- 
tive chaige which will move tion during calculations, 
towards a negative elec- 


Fig. IL Image converter: A, object; 
B, optical lens; C, pboto-cathode ; 
D, deflecting coils ; E, focusing coil; 
P, camera ; Gi screen ; H, grid 
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completely evacuated or gas- 
filled. The gaK-filled tyja* is more 
sennitive, hut tin* vatuium photo- 
cell has greater Htahility and will 
renpornl to higher frf‘<pu*ncie8 if 
the light in lluetuating. 

GaR-filI(Hl th(*rfuionie valves em- 
body Keveral important groups of 
eltH'tronic devi<-eK. They include 
thyratroim (tig. M), /.#«. three 

or four-electrode valvea with mer- 
eury-vapour, rare-gas <»r hy<lrogen 
filling. Beeaune of their* unique 
Hwitehing propiTties, ndiahility— 
following .strict attmifion to circuit 
dewign— ami low loading effects, 
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te)de. These conditions 
are known as “ n-type ” 
and “ p-type ” respec- 
tively. Both effects are 
self-sustaining, that is, if 
electrons or holes are 
drawn off by the pro- 
v^on of electrodes and 


20-^ 




lO 




P.g. 14. Image iateniifier, A X-rays; 
B, phanton ; C. terten carrier; D, 
screen; E. photo-cathode; F, glass 
envelope; G, photo-electrons; 
viewing screen; obaerver's eye: 
K, light 




The electron micro- 
scope is based on the 
principle of electron- 
beam focusing. 

The ability of spcci- they are favr^ured for motor 
ally shaped magnetic contnd, w<»h!iug control, and 
lenses to project a several idhiT regulating purposes. 
4 ovolt»8o 120 beam of elec- The eold-eathodegrtmp constitutes 

Fig. 12. Voltage- trons from a cathode of a similar group. First eomes the 

suitable potentials, fresh A!cuSent?^eSc- substantial size made simple neon tube wlueh ean bl? 
electrons or holes are tion voltage ; C. possible the image in- useil Idr illuminating, strobe^ 
automatically formed in regulation range; D. tensifier (fig, 14). The seopic purpoat's, or provkling ft*' 
the semi-conductor and switing voltage device is used for bright- refi‘ren<*e voltagis or m a stiibib 
current continues to flow. One ening faint radio graphs in X-ray izer <»r a miwt(ajth generator. More 
form of transitor, which can be exposures. The fluorescent screen, elaborate forma <»f neon tubes 
described as an amplifying crystal, which, by itself, might yield an act as digital <amntcr tulms (fig, 
operates by virtue of modulation almost invisibleimage, is backed by 16, p. :i<d3). In this group are 
of the current flow between two a photo -sensitive cathode. EIcc- fdso inchuied t he gas filled difi, 
electrodes by the action of a third trons accelerated 


(contact type). 




HtATiR SWPPIY 


Kg. 13. Low-voltagu X-ray tube ; A 
cathode ; B, anode 


In the junction from it by a high 

voltage bombard 
a second fluores- 
cent screen and 
produce an image 
of the first in- 
tensified by up to 
1,000 times. 

There are a 
number of vari- 
eties of the emis- 



> , . , sive-type photo- 
type or transitor, the amplifying cell which is one 
action takes place as a result of of the most com- 
prtype and n-type junctions de- mon electronic 
llbemtely formed on opposite sides devices with in- 
of Jbe .Wfstal. dustrial applica- 

tions. The cathode surface material 


The simplest electronic device 


L™ (diode) valve of the oeU can be selected to suit 

from which have teen developed the character of the light to which 
thenmomo valves (J.V.), inoorpor- the oeU will te eltwiseri , « 
^ as, many as eight electrodes, caesinm-silveroaride forffomn vf 
aese valves which are unsuited red end of tte sScIm^Zi 

s.,.!Tr”s '(rSaS “» 

^ X.“hia ifSw 



Kg. 1$. Tmoil thyrAtrout mads by • 
MuUitrd. tm im in nxiom 
l7pm (4 dftwoe * 

chai^a tub©«, such as th® sodlttlrt;^ 
and th® daylight lamp (m 
17, p, 8013), and th® flam ts 
which givw ihort but very 
tense light flashy for high-«| 
photography. Many of the 
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tion'ineasuring tubes (b'ig. 18) con- 
sist of glass envelopes, or metal en- 
velopes with glass windows, filled 
with low-pressure gas and provided 
with electrodes. They are used in 

atomic power 
stations and re- 
search centres 
to measure the 
intensity of 
radiation in any 
particular spot 
by virtue of the 
rate of ionisa- 
tion of the gas 
within them. 
They are also 
used to measure 
the intensity of 
X-ray irradia- 
tion. 

X-ray tubes 
have applica- 
tion in medi- 
cine forexamin- 
Fig. 16. Ericson ing the interior 


‘'*‘>6 of the human 

position , , , . 

body, and in 

industry for detecting Haws in 

metals and other materials and 

components. The linear accelerator, 

the cyclotron, and the betatron, 

which are used in nuclear fission 


e.g. the lead sulphide cell, are 
particularly sensitive to infra-red 
radiation. The tw'o most commonly 
used materials for crystal diodes 
are silicon and germanium. These 
diodes, because of their small size, 
are characterized by verj short 
transit time and low capacitance, 
and are particularly suitable for 
use in microwave equipment. 
Transistors (q.v.) are three-elec- 
trode silicon or germanium crystals 
which have amplifying properties. 
They are smaller than the smallest 
valve and require as low as one- 
tenth the power supply. 

Electron IVlicroscope. The 
electronic equivalent of the light 
microscope, the comparison be- 
tween the tw’o optical systems 
being illustrated in fig. 1, ' where 
a typical electron instrument is 
showm on the left, and a light 
microscope projecting its magnified 
image downwards on the right. 
Three lenses are required in any 
microscope : a condenser to con- 
centrate the illumination upon the 
object, an objective to give an 
enlarged image of the latter, and 
an eyepiece or projecting lens to 
produce a further enlargement of 
part of the first image. 


tube working at 50,000 volts is 
used ; instead of glass lenses, 
three iron -cored solenoids ; and 
a fluorescent screen, instead of the 
retina of the human eye or a 
ground-glass screen, receives the 
final image. An example is shown 
in fig. 2. 
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Fig. 17. Philips sodUum lamp 

and other atomic energy processes 
to produce high-velocity particles 
depend upon electronic principles 
for their functioning. 

Semi-conductors are an import- 
ant category of electron devices, 
and include thermistors, photo- 
conducting cells, crystal diodes 
and transistors. Thermistors are 
non-linear resistors, formed of cer- 
tain metallic oxides, the resistance 
of which falls rapidly with increas- 
ing internal temperature induced 
by increasing current. They are 


TO VAtV* 


»OO-*0OV 

IS. Geiger counter lube. A. 
anode ; B, cathode ; C, mercury 
vapour 

used for temperature measure- 
ment and control, power measure- 
ment, and other purposes. Photo- 
conducting cells (see photo-cells) 
are generally made from the sul- 
phides, selenides or tellurides of 
various elements. Some of these, 


Object — 

I he process I^^.J objective lens ?r 
of image form- / \ / \ 

ation liy the l\ 
lenses of an VK' i projectihc W 
electron micro- j \ lens / 
scope is basic- / \ / \ 

ally analogous ■’ 

with that by Ejgotioa Uioroscope. 
the lenses of Fig. 1. Optical sys- 
the light micro- 

scope, although miMracope?*^^ 

the contrasts 

inN the images are produced in 
completely different ways. The 
shades in the light image are due 
to increased adisorption of the 
light in thicker or less transparent 
parts of the object. Conversely, 
the shades in the image in an 
electron microscope are the result 
of increased electron scattering in 
thicker parts of the object or in 
parts containing heavier atoms. 
By scattering, however, the parti- 
cular rays are not stopped in the 
object, but are merely deflected 
into larger angles and so removed 
from those that enter the image- 
projecting part of the objective. In 
an electron microscope, instead of 
the lamp or daylight in the light 
microscope, a hot cathode discharge 


Fig. 2. Diagram showing cross section 
of R.C.A* electron microscope show- 
ing electron discharge tube at a,- the 
lenses at b, c and d ; air lock for 
inserting specimens at !; control and 
meter panel at k, and viewing ports 
for fluorescent screen at base 

The useful magnification which 
can be given by the electron 
microscope is about 100,000 times 
as compared with 1,000 times for 
the light microscope. The reason 
for this is that details cannot be 
distinguished which are smaller 
than half the wave-length of the 
illuminant, and visible light reaches 
the limit at 1,000 magnifications. 
As the wavelength of the electron 
beam employed is about 10-* 
that of light, an improvement of 
10® times is in theory possible. 

Electrophonis. Simple elec- 
trostatic machine or generator of 
electricity.' It was invented by 
the Italian scientist Alessandro 
Volta in 1775, and consists of a 
metal dish called the sole- plate ; a 
layer of some good non-conducting 
substance, such as resin, glass, 
india-rubber, ebonite, or pitch ; a 
metal disk, called the cover, rather 
smaller than the sole-plate ; and 
an insulated rod attached to the 
disk and serving as a handle by 
which it can be lifted. 

In using the apparatus the 
parts are usually first warmed to 
ensure that they are dry, and the 
resin base is then struck or rubbed 
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Eiectrop^horus, the 
simplest electricity 
maker. Far ex- 
planation see text 


ELECTROPHORUS 

with a piece of cat’s-skin or other 
fur, or a piece of dry woollen cloth, 
and is thus electrically excited, 

the charge 
□ of electricity 

Ktc* I developed 

upon it being 
\ -f' negative. The 

metal upper 
plate is then 
Q placed on the 

j Jk resin base; it 
2^staff6 : does not, how- 

jj. I ever, receive 

from the resin 
any direct 
charge of 
9 electricity, 

S^stcgs i 

tion develops 
th-il-. a charge of 

positive elec- 
tricity on the 
Eiectrop'horus, the surface of the 

to“«- 'iisk where it 

planation see text is in contact 

with the resin, 
and a charge of negative elec- 
tricity on the upper surface of the 
disk, as shown in the sectional 
illustration. If now the upper sur- 
face of the disk be touched with a 
finger and thus put into electrical 
contact with the earth, the nega- 
tive charge of the disk will pass to 
earth leaving the disk positively 
electrified throughout ; and if 
lifted away from the resin the disk 
will give a spark if the knuckle or 
any conductor be brought near it. 
The sole-plate performs an im- 
portant function by the mutual in- 
duction which takes place between 
it and the upper plate or cover. 
When the latter develops its posi- 
tive charge on being put in contact 
with the earth, the sole-plate re- 
ceives a corresponding negative 
charge from the earth, and in this 
way the original positive charge of 
the cover due to the negative 
charge of the resin base may be- 
come an appreciable amount. Pro- 
viding msulation is good the elec- 
trophorus may be worked almost 
indefinitely, i,e. every time the 
cover is put back on the base and 
its surface touched with the finger 
the action takes place and a spark 
may be obd^'io.ed when the cover 
is hfted. 

Electro-Plating. The deposi- 
tion of a metal on another sub- 
stance, usually another metal, by 
electro-chemical action, either for 
the purpose of protecting the 
latter metal from corrosion, as 
when iron is electro-plated with 
copper, or for the purpose of giving 
to a comparatively cheap metal 
the apj^arance and some of the 
properties of one more costly, as 
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electro-plating 


when a teapot of base metal is pewier or other alloy is to be 
plated with silver. plated with silver. The teapot k 

The scientific principle upon first highly poliahtsl by rotating 
which the art is immediately based “bobs'’ covered with felt and 
is described under Electrolysis, carrying an abraHiv(*. compound, 
The operation can be carried out and then by “ mops ” of limni. It 
on a domestic scale with small and is made cliemically chum, l)y hand 
simple apparatus ; but when car- scouring, or <'au.stie potash or soda, 
ried out on a commercial scale, a or pickling in acid, followed by hot 
large vat or bath is used, con- water swills ; it may ho “ de- 
structed usually of stout wood grease<l ” by a solvumt such as 

lined with lead or slate, though petrol or triehorethylemu An opera- 
sometimes asphalt or cement is tion known ns (|uieking ” some- 
used, or the vat may be built of times follows ; tlu* teapot is 
enamelled iron. It is usually reel- dipped in a solution of cyanide of 
angular in shape, and is fitted with mtu'cury wldeh forms a thin de- 
a flange round the top, to whidi }>t)sit of mercury on the surface, 
are attached two rectangles madt^ this facilitating th<‘ silvtT deposit 
of brass tubing, one being a little and giving bettt'i* a<lh(*Hion. The 
larger all round and fixed a littki tcaiH)t is suspemhul in the vat 
higher than the other, as shown in from one of lh<* tTimsbars of the 
the illustration. The rectangles, cathodic ring, as shown in the figure, 
and the vat itself, are insulated 'Plui solutioii is pn‘pared from 
both from one another and from cyaiiidt* of potassium aiul cyanide 


the earth. 

Composition of the Bath 
The outer ring is used to take th(^ 
current into the vat, and is known 
as the anode ring ; the curremt 
passes out through the other rtud- 
angle, the cathode ring. The bath 
is filled with a solution which 


of silver precipitated from nitrate 
of silvtT, in w'HtcT. It contains 
li 'fi oz, <»f silvcT to the gallon* 
I’lu^ ann<h‘ plate is of commer- 
cially pun^ silver; it is, of course, 
connecU‘d with positive ter- 
minal of tlu» dynamo battery. 
\Vh(‘n th(‘ current pasHes, the silver 


varies according to the nature of in tlu^ bath is thnmui out ofsolu- 
the work to be done. Electric cur- tion ami depositcsl on the teapot, 
rent is furnished by a dynamo whik^ at the sunu' time an equal 
which gives a largo current at low amount of silver Is dissolved off the 
voltage. The articles to be plated, anod<s idate, an<l, entering into 
when of convenient size, arc kuh- solution in the bath, takes the 
pended in the solution by means of place of that deposited on the tea- 
wires from crossbars resting on th(' pot. The process gm's on no long as 
cathode ring ; while plates of the the current is maintaim'd, until the 
rnetal which is to be cleposit(3d on anodes is entirely dissolved or until 
the articles are suspended from as much siivi^r has betm deposited 
similar bars resting on the outer on the teapot as tiesiretl* The time 
or anode ring. The arrangement occupied ranges from two to twelve 
enables many articles to bo placed lujurs or longtT# The amount 
in one vat together with an appro- actually dequmited on such an 
priate number of anode plate's, article as a teapot is about IJ oz. 
wnicn may be disposed along the per sq. ft. of surfatHs ta^vorod, the 
rass rectangle as most convenient, thickness of ordinary writing 
A simpb exanaplo will serve to paper. The a« it leaves the 

ustrate the entire process, what- bath, has a fine granular-looking 
1 ^etal that is to be do- surface of cdialky whiteness* The 
posited. Suppose that a teapot of smooth, bright surface of the 

— finished article is given by further 

polishing after a thorough washing 
plain water, dipping in boiling 
water, and drying in hot sawdust. 

While silver is frequently used 
for table-war©, ©to., 
copper, nickel, and 
chromium are in oom- 
mon use for decorative 


Electro-plating. Diagram showing hoW artiolAs 
are electro-plated wfithTuver 


work. Cadmium, re- 
placing nickel, in fre^ 
quenfcly used unpolished 
for anti-rust protection 
of ate©! screws, Zinc, 
tin, and lead are deotro- 
plated for protective 
purposes. PaUadium 
and rhodium wi^t 
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provide an untarnishable skin on 
silver. All these processes are 
similar in principle to that already 
described for silver. Often the 
desired result cannot satisfactorily 
be obtained directly without a 
preliminary plating of another 
metal. Steel before nickel-plating 
frequently receives a first coat of 
copper. Chromium is usually 
deposited over nickel. 

Electro-plating is a complex 
art, and many different methods 
and baths are in use. Improving 
technique constantly enhances the 
quality and adhesion of a deposit ; 
the speed of deposition ; the re- 
duction of expense ; and the omis- 
sion of preliminary coats of other 
metals. Much work is 
carried out automatically, ^ 
the parts to bo plated fh 
being loaded on to a mov- IJs 
ing conveyor, which carries 
them down a line of tanks contain- 
ing the various cleaning solutions ; 
the actual plating bath, and hot 
and cold water swills. The time 
spent in each bath is automatically 
controlled, and little supervision 
is required except for loading and 
unloading. 

Electro-Positive. In electri- 
city, positive usually refers to the 
source of current flow, or point of 
higher potential. See Electro- 
Negative. 

Electroscope. Term given to 
an instrument for determining 
whether a body is electrified or not, 
and if so, the character of the 
electrification, whether positive or 
negative. In its simplest form it 
consists of two small balls of pith 
suspended by silk threads from the 
arm of a metal stand, as shown 
below. An almost equally simple 
form is represented by the bal- 
anced needle, similar to the needle 
of a mariner’s compass, devised by 
Dr. Gilbert of Colchester in 1600. 

The electroscope usually consists 
of a glass bell jar commonly 
fitted with a brass ring round 
the bottom or fitted to a wooden 
base so as to be easily remov- 
able.^ The Jar has a stopper of 
ebonite in which is fitted a stout 
brass wire with a removable plate 
or ball at the top, and from the 

n bottom of 

which two 
^ strips of 

7 \^ 


Electroscope. Simple pith ball 
electroscope 
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aluminium leaf depend. Oppo- 
site each strip and within reach of 
its end is a strip of tin foil attached 
to the interior surface of the jar. 
A glass rod, electrically excited by 
having been rubbed, if brought 
near the instrument will cause 
the leaves to repel one another ; 
in favourable conditions so sensi- 
tive is the instrument that the 
leaves will begin to move apart 
while the glass rod is several feet 
away. What happens is that the 
electricity on the rod attracts the 
opposite kind into the plate or 
knob of the electroscope and repels 
the same kind into the leaves, 
which fly apart in accordance with 
the well-known law that like elec- 
tricities repel and unlike 
attract. 

In determining the 
V particular kind of elec- 

tricity on an ob- 

ject, the electro- 

X scope is first 

f-LL, charged by 

touching the 
I \ knob or plate 

with a glass rod 

I ' ' jL that has been 

I ■ I rubbed with silk, 

^ which causes the 

loaves to diverge 
-Isz: : / * imder the* in- 

7 * ^ fluence of posi- 

troscope then the body 

whose character 
is to be determined be brought near 
the })late and the leaves diverge still 
farther, the body is electrified posi- 
tively ; if the leaves close, it has a 
negative charge. The strips of foil 

on the sides of the jar prevent the 
leaves from being damaged by the 
violence with which they are repelled 
or from adhering to the sides of the 
jar. The instant the leaves touch 
the foil they lose their charge to 
the earth, and fall back into their 
normal positions. 

Whereas the electroscope is used 
to determine whether a body is 
electrified and the kind of electri- 
city with which it is charged, a 
more developed instrument to 
measure potential dijfference is the 
electrometer (g'.v.). 

Electrostatic Madiine. Ma- 
chine for the conversion of me- 
chanical work into electric energy. 
There are two kinds, frictional 
and influence machines. Rams- 

den’s plate electrical machine 

belongs to the former class, 
and Wimshurst’s well-known 
apparatus to the latter. Mach- 
ines to produce two million 
volts or more have been designed 
by van dor Graaff and others. 
They consist essentially (see illus.) 
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of a belt BB of 
insulating mate- 


rial upon which 

charges 

are 

sprayed 

by 

means of a 

‘‘comb’ 

’ c. 

which is 

con- 



nected to a uni- + p 

directional ( |4 

potential differ- 1 ^ ^ 
ence of 20,000 ^ 

volts provided 

by the generator ’s*' 

G. The charges ^art^ Earth 

are carried up by Electrostatic 
the moving belt MS' chine. Dia- 

15 into tne in- (jraalf genera- 
side of a hollow tor. The letter- 
conducting but , is explained 
insulated sphere 

S, which collects the charge through 
the action of the collecting comb D. 
P is an earthed metal plate. 

Electrostatics. Term applied 
to that branch of the science of 
electricity which is concerned with 
electricity, at rest or with electric 
charges, and is particularly occu- 
pied with the measurement of such 
charges. The science deals alike 
with the most elementary facts of 
electricity such as the phenomena 
exhibited by a rubbed glass rod, 
and with the profound problems 
associated with the electrical rela- 
tions of atomic particles. 

Electrotherapy. The treat- 
ment of diseased conditions by the 
application of electricity and, in a 
wider content, the use of electrical 
instruments in surgery and medi- 
cine. The first treatise on electro- 
therapy was published by Luigi 
Galvani in 1791, and the much 
abused treatments which were 
evolved in the next hundred years 
by the application of direct current 
to the body are called galvanism. 
Faradic current produced by a 
simple form of induction coil was 
also used at an early date. In 1890 
it was shown that if the human 
body was traversed by a high- 
tension current reversing its direc- 
tion more than 10,000 times per 
second no contraction of muscles 
resulted. B’Arsonval in Paris 
demonstrated in 1898 that high- 
frequency currents could mochfy 
some of the physiological processes 
of the body, and proved their 
power to increase the output of 
heat, the respiratory exchanges, 
and dilatation of blood vessels. 
The application of this through 
heating was called diathermy, and 
it was introduced into England in 
1909 when a machine was in- 
stalled in St. Bartholomew’s Hos- 
pital. During the next ten years 
the advantages of diathermy both 
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in medicine and surgery were 
realised, and its use became gen- 
eral in countries with up-to-date 
medical practice. 

Electrotherapy can be described 
under four headings : 

(1) The application of heat, 
inJfra-red rays, and ultra-violet 
rajTs by means of lamps. This is 
expensive and probably less effec- 
tive than hot water or wax baths. 
Ultra-violet rays are of value in 
certain skin diseases, but are more 
commonly used for their general 
tonic effect. 

(2) Short-wave diathermy, effi- 
cient in heating deeper structures ; 
it should not be used for increasing 
surface circulation, but may be of 
considerable value in ’ treating 
certain injuries such as sprains. 
Its USB in a variety of other con- 
ditions, from high blood pressure 
to heart disease, is of doubtful 
value. In surgery it is used for the 
destruction of diseased tissue and 
new growths. Their destruction is 
brought about by the heat that is 
developed in the diseased tissues 
when the diathermy current passes 
through them, their temperature 
being raised to a degree sufficient 
to coagulate the tissues. 

(3) Galvanic and Faradic cur- 
rents, used m the treatment of 
certain nerve diseases to stimulate 
muscles. They are particularly use- 
ful where muscles are paralysed and 
cannot be contracted voluntarily. 
The method of treatment requires 
E^f^ialised knowledge and is pro- 
longed. 

(4) X-ray application. This is 
■used m the treatment of cancer, 
and as a routine following opera- 
tions for cancer to kill off any 
cancer cells which may possibly 
still remain. It is also of value in 
wrtain skin diseases such as 
fungus infections and chronic 
eczemas. 


Eguipment Available 
Equipment for electrotherapy 
heat timtment consists of a 
mams-driven valve oscillator oper- 
ating within a frequency range of 
1-50 megacycles and provffiing 
^wer up to 600 watts or above. 
Ibe high-tension supply for the 
valve may be rectified and 
smooth^ alternating current, but 
more often main alternating cur- 
rent k used. The power output is 
adjustable by ^nation of 
voltage aud the 
body, which forms the 
circuit, IS foduotively 

totie oscillator or isolated 

** ^ oapaoitors. 

H^fjng IS effected by means of 
either electromagnetio induction 
or an eiecf^pstatio field. 

With electromagnetic induc- 
tion, the r.f. current is passed 
through a fiexrble insulated cable 
a few turns of which are woimd 


e round the part of the body to be 
L- heated. Under these conditions, 
e heating takes place through the 
creation of eddy currents and is 
d at a maximum in the tissue with 
the highest electrical conductivity, 
b. Heating by means of an electro- 
t static field is effected by insulated 
■s electrode pads which are applied 
’■ to the appropriate part of the body 
so as to form a low-resistance 
Q capacitor with the body acting 
1 as the. dielectric. Plere, heating 
occurs as a result of the flow of 
- current between the electrodes and 
; again is dependent upon the con- 
? ductivity of the body tissue. 

J The principal electrical instrii- 
’ ment used in surgery is the electro- 
] cautery, sometimes called the 
5 electric knife. The equipment 
I consists of two electrodes con- 
) nected to an electrical power 
I source. One electrode is in the 
* form of a relatively wide pad which 
I is applied to the body surface 
! while the other is a metal probe 
with an insulated handle. The 
probe acts as a surgical knife, cut- 
ting the tissue through the concen- 
tration of heat and at the same 
time sealing the blood vessels. 

Electricity is also used to illum- 
inate certain cavities of the body, 
such as the lower bowel and the 
bronchi. Minute filament lamps 
are fixed to delicate instruments 
with ^ a complicated arrangement 
of mirrors, so allowing the exam- 
ination by the surgeon of the 
interior parts of the body. 

Electric needles are used for 
destroying the root of superfluous 
or disfiguring hair and, occasion- 
ally, for removing warts and 
moles. Electromagnets are used 
for removing particles of metal 
from the eye. 

Electrotyping. Particular form 
ot electro-deposition. It differs 
from electro-plating in that the 
metal deposited does not become 
an intrinsic portion of the article 
on which it is laid, but is removed 
alter it has been deposited ; its ob- 
ject is to make a copy of a surface, 
it IS used for making reproductions 
of coins and medals and works of 
art, and for preparing electrotypes 
for printing, both from type matter 
and trom engraved surfaces in 
wood or metal. Fine half-tone 
blocks for illustrations are dupli- 
cated in this way. ^ , 

If a reproduction of a medal is 
required, and the original is not i 
too valuable to be risked in the 1 
depositing solution, it can be used , 
^ the cathode of the operation. , 

iLf* by having a wire i 

tested round its edge, leavine , 
sufficient length for atteohinr to 1 


the terminal of the elect He battery 
or machine. The face which is 
not to be copied is embedded in 
gutta-perclia ; the face to be 
reproduced is slightly greased with 
olive nil by a fine-hair brush, to 
prevent a too powerful adhesion 
of the deposited metal after which 
tho medal is ready for the bath. 

The solution is prepared accord- 
ing to the metal to deposited, 
usually coppiT ; after 12-24 hours 
the deposit will have acquired 
the necessary thickness, probably 
about O-Ol.') in., and th(‘ medal will 
he removed from the bath, when 
the elet't retype can he detatthed. 
If now a moulfl be taken of this 
eloctrotypo, and then another 
electrotype taken rdf that mould, 
tho second electrotype will bo a 
duplicate of the face of the original 
medal. A dnpli(‘ate f)f the other 
face of the meilal being obtained, 
tho two halve.*? can be soldered 
together, making a complete re- 
production of the original 
If tho original coin or medal is 
too precious to he riHk(‘d in the 
electrotype bath a plaster cast will 
bo preparecl or a mould in gutta- 
percha by the aid of pressure. 


Electrotyping from Type 
A somewhat similar method is 
used for making elect rot yprg from 
printers’ blocks and formes of 
type. One systmn uses a wax 
mould of the matter to be electro- 
typed. Tho moukl is coated with 
graphite and has embedded in it a 
copper wire to increase the con- 
ductivity of the moulfl when in the 
batli, the wire being connected 
with the terminal of the vat, in 
which the mould becomes the 
cathode. 

The anode is a plate of copper 
and the solution is acidified copper 
sulphate. A powerful current is 
used to seesure the necessary thick- 
ness in the shortest possible time. 
The wax bed is then melted off in 
hot water and the electrotype is 
laid face down on an iron plate, 
heated, surrounded by a frame 
of iron bars ; and molten “ back- 
ing ” metal, consisting of lead 
hardened with a little antimony 
and tin, is poured over it to a 
depth of from i to § in. 

Another method is to make a 
rnould from lead, the matter to be 
electrotyped being pressed into the 
lead under pressure. Although 
electrotypes Lde from wax and 
le^ give yery high accuracy in 
relation to the originals, they need 
ela^rate plant and only one 
shell can be naade from each 
jnould. Almost all ©leotrotyping ; 
is therefore done by the ptotio 
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ELEKTRON ALLOYS 




McLaughlin Machinerg 

Electrotypin?. X. Preparing to press 
sheet on to the metal original. 

2. Skipping matrix Irom original. 

8. Spraying plastic matrix with 
silver. 4. Peeling matrix bom 
newly-formed electrotype 

mould process, which is cheaper, 
quicker, and more accurate. 

The matter to be reproduced is 
covered with a sheet of thermo- 
plastic material such as vinylite 
and then placed in an electrically- 
heated hydraulic press which 
exerts a pressure of 250 tons. A 
small piece of copper gauze is at 
the same time embedded in the 
plastic. After approximately four 
minutes in the press at a tempera- 


ture of 150® 0., the plastic is 
peeled off and cleaned with 
detergent. The mould or matrix 
is treated with a sensitising 
solution so that silver will adhere 
to it, and is submitted to the 
silver-spray process. This is done 
in a covered booth, the spray gun 
being specially devised to eject 
two solutions from two separate 
nozzles at the same time — the 
silver nitrate solution and the 
reducing solution. As these sprays 
touch the p.v.c. sheet, a fine film 
of silver metal is deposited in 
so-called “ monomolecular ” thick- 
ness. 

The coated p.v.c. is then re- 
moved to the electrolytic baths, 
where in one hour it receives its 
coating of copper. When the 
desired thickness (0-02 in.) is 
reached, the plastic sheet is peeled 
off from the newly formed metal 
sheet. The electrotype is ham- 
mcr<‘d flat, and backed with a 
lead-base alloy, machined to thick- 
ness, and is ready for use as a 
printing block. The same process 
is used for producing blocks for 
colour printing, but nickel is first 
deposited on tlxe silver film, to be 
followed by the copper deposition. 

Electrum. Term applied at 
various times to different ma- 
terials. In ancient days it was 
given to amber ; in the Middle 
Ages to brass ; more recently to an 
alloy of copper 8 parts, nickel 4, 
and zinc 3*5 (sometimes the nickel 
is 6 parts), a beautiful artificial 
silver with a bluish tint much used 
for the manufacture of drawing 
and other instruments ; also to an 
alloy of copper, zinc, and tin, and 
to native minerals containing gold 
and silver, the latter 20-50 p.c. 
An alloy of gold and silver (15-35 
p.c. silver) known by this term, of 
a pale yellow colour (hence the 
association of the material with 
amber), was much used by the 
early Greeks and Komans for 
ornaments and coins. The earliest 
coins known were made of it. 
Rods having 651 parts gold and 
334 silver in 1,000 were used as 
money in Asia Minor. 

Elegy (Gr. elegos). Originally 
a threnody or lament written in 
elegiac metre, each couplet in 
which consisted of a. hexameter 
and a pentameter. The theme of 
such songs varied, the term being 
used for the form rather than 
the spirit. In modem literature the 
elegy has been associated chiefly 
with the spirit rather than the 
form, and has come to be under- 
stood as a short mourning, or me- 
morial song, usually a tribute to an 
individual, but sometimes of a 


more generally mournful character, 
as is Gray’s Elegy Written in a 
Country Churchyard, 1751. 

Earlier poets used the term with 
wider significance, as when Bonne 
described a series of his amatory 
poems as Elegies and labelled his 
memorial poems specifically Fune- 
ral Elegies. Although there were 
earlier memorial poems of distinc- 
tion, such as the beautiful anony- 
mous The Pearl (14th century) 
and Chaucer’s Book of the Duch- 
ess (c. 1369), these can hardly be 
strictly described as elegies owing 
to their length and treatment. 
Some of the more notable elegies 
in English are Spenser’s Dapb- 
naida, 1591 (on Lady Douglas), 
and Astrophel, 1595 (on Sir Philip 
Sidney) ; Milton’s Lycidas, 1638 
(on Edward King) ; Shelley’s 
Adonais, 1821 (on John Keats) ; 
Tennyson’s Ode on the Death of 
the Duke of Wellington, 1852 (his 
In Memoriam is rather a series of 
elegiac poems than an elegy) ; 
Matthew Arnold’s Thyrsis, 1867 
(on Arthur Hugh Clough) ; Swin- 
burne’s Ave Atque Vale, 1867(on a 
false report of Baudelaire’s death) ; 
and William Watson’s Lachrymae 
Musarum, 1892 (on Tennyson). 

Elektra. Opera in one act by 
Richard Strauss, with text by 
Hugo von Hofmannsthal, based on 
Sophocles’s drama. In this work 
Strauss reached his climax as one 
of the most complex of composers 
(in his next work, Der Rosen- 
kavalier, he returned to simpler 
forms). The musical characteri- 
sation in Elektra is masterly, and 
the opera is one of the most dra- 
matic in the Strauss repertory. 
First performed at Dresden, Jan. 
25, 1909, it was produced at 
Co vent Garden under Beecham the 
following year. 

Elektron Alloys. A group of 
light alloys with a magnesium 
base and varying amounts of 
aluminium, manganese, and zinc. 
Aluminium is added up to 10 p.c. 
to increase the strength ; zinc up 
to 4 p.c. enhances this effect ; i to 
p.c. manganese improves re- 
sistance to corrosion. Up to 1 p.c. 
cerium improves the mechanical 
properties at raised temperatures. 
Elektron alloys, being the lightest 
commercial alloys known, are 
used for aircraft engine parts, 
landing wheels, airscrews, etc., 
and for gear cases and parts of 
motor . cars. They may be cast 
or wrought hot, but not cold. 
Some beat treatment and ageing 
are necessary to produce the opti- 
mum properties, but they are never 
quite so strong as best aluminium 
alloys. They are best joined by 
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EleDlmnt Left. African elephant, valuable by reason of its ivory tusks. Right, Asiatic elephant showing the whitish 
. markings characteristic of this species 

Photo of Asiatic elephant bp Gambier PoUon, F.Z.S. 


gas welding or the argon arc pro- 
cess. See Electric Welding. 

Hemental Spirits or Angels 
OF THE Elements. Spirits sup- 
posed to rule over the four elements 
of fire, water, air, and earth. The 
Jewish Kabbalists and the Gnos- 
tics of early Christian days largely 
developed this idea and introduced 
a host of minor angels or spirits 
who had charge of departments of 
the four great elements, such as 
wind, rain, etc. Hence arose an 
elaborate system of angelology not 
unlike demonology, but generally 
beneficial. In the Middle Ages, 
the spirits of fire were known as 
Salamanders; those of water as 
Nixies or Undines ; those of air as 
Sylphs ; those of earth as Gnomes. 
The name Salamander survives as 
that of a batrachian reptile sup- 
posed to be enable of living in fire. 

Element. Term that has various 
meanings in science and techno- 
logy. In chemistry, an element is 
one of the ninety-odd substances 
from which all solids, liquids, and 
gases are constructed. An element 
is defined as any substance which 
cannot be decomposed by cbemical 
means into simpler substances. 
When two or more elements are 
present in a substance, the sub- 
stance is called a compound. (See 
Chemical Elements ; also table 
under Chemistry.) In electricity, 
an element is one of the electrodes 
of a primary or secondary cell. In 
astronomy, an element is one of 

the seven numerical qui mtities 
whum specify completely the oroit 

of a planet, comet, or double star 
and enable its position to be cal- 
culated for any given time, past or 
future. Five of the elements define 
the size, shape, and orienta’lion of 
the orbit ; the other two suffice to 
locate the object in the orbit. 

Eilemi. Resinous exudation 
from a number of tropical plants. 


especially Ga^iarium luzonicumt a 
tree growing in Manila. The resin 
is of a pale yellow colour resem- 
bling stiff honey in consistency. It 
has an odour which reminds one 
of fennel. Elemi was formerly used 
in medicine as a stimulating appli- 
cation to wounds. The ointment 
contains about 20 p.c. elemi. 

Elephant (Gr.-Lat. eUphas). 
Family of hoofed mammals, sur- 
passing in size all other existing 
land mammals. Two species sur 
vive, the African (with large ears 
and small eyes) and the Asiatic 
(with small ears and large eyes), 
though several others are known 
in the fossil state. The feature 
which distinguishes the elephant 
from all other mammals is the 
development of the nose into a 
long flexible trunk, used by the 
animal in conveying food to the 
mouth, and also for drawing up 
water which is afterwards squirted 
down the throat. 

In dentition the elephant is 
unique. The incisors, which are 
found only in the upper jaw and 
are two in number, are developed 
in the male, sometimes in the fe- 
male also, into a pair of long curved 
tusks. These tusks are quite 
different from those of the boar 
and other animals, which are sim- 
ply large canine teeth. The ele- 
phant has no canines. Only two 
cheek teeth or molars, on each side 
of both jaws, are ever in use at 
any one time. These teeth are of 
great size, probably compound, 
and the surface consists of a large 
number of transverse ridges of 
enamel, parallel in the Indian and 
enclosing ^ lozenge-shaped spaces 
in the African elephant. As these 
molars become worn out they are 
replaced by the reserve teeth, 
which grow through the gum. 

The ponderous body of the ele- 
phant is encased in thick wrinkled 


skin, covered Hparsedy with coarse 
hair in the young animal but al- 
most hare in the adult. 'Phe legs 
are maHsive, and the kn(‘e joints 
arc much h>wer down than in most 
lioofed animals. This (‘auses the 
elephant, when lying down, to rest 
with the hind h*gH bent, while 
the fore b^gs are thrust out in front. 

The head is enormous, and sug- 
gests the prewmee of a large brain. 
'I’he. lirain is actually small for the 
size of the animal and is placed at 
the ba<‘k of the head, the huge skull 
consisting of a mass of bone comp- 
letely honey(;ombcd by cells, an 
arrangement which provides for 
the attachment of the jaw and 
trunk muscles without making the 
skull so htaivy as to he a burden. 

Elephants are ent irely vegetar- 
ian, feeding on k'aves and twigs 
and on grass which they gather by 
the aid of their trunks. Trees are 
often uprooted by prosauro with 
the heacl for the purpose of feeding 
on the branches. Where force is 
required, the elephant relies upon 
leverage with tho tusks or pressure 
with tho skull. The trunk is a 
delicate sense organ for smell and 
touch, and the animal is careful 
to keep it out of the way f)f rough 
usage. When an elephant holds a 
heavy weight it rests it on the tusks 
or holds it with the teeth, using the 
trunk only to steady it. 

The Indian elephant is easily dis- 
tinguished by its massive bulbous 
head, small ears, and the presence 
of four nails on the hind feet* It 
is dark grey, but occasionally more 
or less blotched with white. This 
elephant is rarely much more than 
9 ft. high at tho shoulder. It has 
a legendary reputation tor longe- 
vity, but there is no well authen 
tioated record of one reaching as 
great an age as 70, 

The AMcan elephant has a 
smaller and narrower head, large 
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fanlike ears, and only three nails 
on the hind feet. Its trunk has two 
finger-like processes instead of one. 
It also attains a greater height, has 
longer legs, and a generally less 
heavy and clumsy appearance. 
Owing to continuous destruction 
for the sake of its tusks, the Afri- 
can elephant has been greatly re- 
duced in numbers. This is of more 
savage disposition than the Indian 
species. Economically the African 
elephant is valiK'd for its ivory, 
the Indian as a draught animal. 

Elephant. Island of the South 
Shetlands, Antarctica. The most 
northerly of the group, it lies S.E. 
of Cape Horn and I)rak(‘ Strait. 

Elephant, Order of tiie. Dan- 
ish order of knighthood ndbunded 

, in 1458 from 
an (‘arlitT in- 
stitution, and 
remodelled in 
Um, It is 
limited to 30 
knights, ex- 
clusive of the 
sovenugn and 
^ ^ bis sons, and 

conferred 

badge ol knighthood 

teatants. Tlio 
badge is a white elephant ; the 
ribbon is of light blue watered ailk. 

Elephanta or Ghararuri. Is- 
land in Bombay Harbour, India. 
From 4 m. to 4^ m. in eircumfiT- 
ence, it consists of t wo long hills. 
It was so called by the Fortuguest' 
from a large stone eh'phant. The 
island is famous for its cavea or 
rock temples, supposed to dat(‘ 
from the 9th century. See ('ave 
Temple illus. 

Elephant and Castle. Design 
found in early M88. and in nu'die- 
val times. Flei)hants carrying 
armed men into 
battle were 
used in the 
East from im- 
memorial days. 

They wore first 
encountered by 
the Romans 
during the war , ' - - 

with Pyrrhus Mephantand Cartlo 

in the 3rd ® 




cent. B.o. Polyaonus records that 
an elephant carrying archers in a 
houdah led the advance when J ulius 
Caesar forced the passage of the 
Thames near Chortsey in 54 b.o. 

Caesar Frederick, a Venetian 
merchant of the 16th century, 
states that the king of Pogu had 
4,0M war elephants with castles on 
their backs, and the Cutlers’ Com- 
pany, who had a largo trad© in 
ivory, adopted the animal so 
castled as their crest. 


Elephant and Castle. London 
tavern in the met. bor. of South- 
wark, 1:[ m. 8. of Liidgate Hill. 



Elephant Apple, Leaves, flower, 
and fruit, showing arrangement of 
seeds within the fruit 


The tav(Tn stands at a point from 
which ^ six thoroughfares radiate- 
New Kent Road, Walworth Road, 
Newington Butts, St. George’s 
Road, London Road, and Newing- 
ton Causeway. It gives its name to 
a district (heavily damaged by 
Gorman bombs in 1940) and to 
two rly, stations, one being a 
terminus of tho Bakerloo tub© rly. 

Elephant Apple {Feronia ete- 
phantum). Large evergreen tree 
belonging to tho family Rutaceae. 
A native of Coromandel, it has 
glossy leaflets and white flowers, 
d’he fruit is as large as an apple, 
with a hard, woody rind containing 
seeds embedded in pulpy flesh. The 
pulp is eatable and is made into a 
jelly ; it is also useful in dysentery 
and diarrhoea. Tho wood is hard 
and h(‘avy but not durable. The 
tree exudes from wounds a gum 
wliich forms a constituent of what 
is known as Indian gum-arabic. 

Elephantiasis or Barba does 
Leg. Disease characterised by 
chronic inflammation of the fibrous 
connective tissue, resulting even- 
tually in excessive swelling of the 
leg, scrotum, arm, or breast, and 
less frequently other parts. The 
condition is due to obstruction of 
tho lymph circulation by mechani- 
cal and inflammatory causes, the 
result of infection by a parasite 
worm, tho filaria. The disease, 
which was recognized in ancient 
times, probably originated in 



ElephanPs-foot. Leaves and flowers 
of the S. African climber 


Asia, and has spread thence to 
Africa, America, India, China, 
and Japan. Its distribution is 
influenced by that of mosquitoes, 
but the exact conditions governing 
its transmission have not yet been 
determined. 

Elephantiasis frequently begins 
with high fever, pain in various 
parts of the body, and swelling of 
the extremities. The swelling 
may abate after the first attack, 
but in subsequent attacks the limb 
becomes more and more swollen 
until eventually it may attain an 
enormous size. Treatment is not 
very satisfactory. Castellani and 
Chalmers state that the best results 
are obtained by keeping the patient 
in ^ bed and injecting fibrolysin 
daily for three to six months. 

Elephantine. Island in the Nile 
at Assuan, Upper Egypt. Marking 
the S. limit of ancient Nile navi- 
gation, it contained the Old King- 
dom frontier station, Abu, or ele- 
phant town, an entrepdt. of Su- 
danese trade. On the W. Nile 
bank opposite are rock-hewn 
tombs of Old and Middle Kingdom 
governors. Under Thothmes III, 
Ramoses II, and other kings, its 
governor controlled the Assuan 
granite quarries. During the Per- 
sian supremacy there was a Jewish 
garrison, with a temple of Jehovah 
here. Aramaic papyri, recovered 
1901 and 1906-08, elucidate 5th 
century life. An interesting object 
is the nilometer, recently re- 
novated, which dates from the 
Ptolemaic period. 

Elephant Seal {Macrorhinus). 
Large species of seal. It is called 
sea elephant because the nose is 



Elephant Seal. A large marine 
animal found in the Indian and 
Southern oceans. It is also called 
the sea elephant 

prolonged into a short proboscis in 
the adult male. Large specimens 
attain a length of 20 ft., and the 
girth is about equal to the length. 
These animals are found only in 
tho Indian and Southern oceans. 

Elephant’s-foot, Hottentot 
Bread, or Tortoise Plant {Teatu- 
dinaria ehphantipea). Perennial 
climbing herb of tho family 
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elevator 

Dioscoreaceae. It is a native of honour the Eleusinian Mysteries wards, and thr^ aircraft V 

S. Africa. The huge rootstock were celebrated here each autumn When the ch* valors arc i 

(as much as 4 ft. across) is covered without a break from archaic thtTc is an opnoHite (dfciT ^ 
with a corky bark, ultimately times until the destruction of (he Elevator. A jrrain 'I 
cracked into angular protuber- sanctuary by Alaric in a.T). .3110. aton* CMpiipiM'd with 
ances. It contains a store of starch, Participants made their way in apparatus for takinif in a 
eaten by the Bushmen. The procession from Athens along (he charging the cont-tuits Ti 
slmder stems climb to a height of Sacred Way, traces of whi(‘h still is ffivon also a, Uff 
30-40 ft., and bear small heart- exist. The Telesterion, or hall of 
shaped leaves and sprays of tiny mysteries, built by Pisistratus on Tht» Lorain 
gree^h-yeUow flow™. the site of aa earfli hall, wa« dos- Cs a m.m b'? of ^ f.°“; 

Elephant Shrew (Macrosed’ troyed by the Persians in 480 n.v. bins, cinmlar 
ides, long-legged). Name some- and rebuilt on a larger scale lalcr in in plan, ami* 
times given to the jumping shrew, thecentury with sides c. 165 ft. long plates o^ rc-ildo 
owing to its long and tok-like and roof supported by 49 coIumiiH. Ld m equipped wit h ch 
nose. They are smaU African in- Around the walls were seats for cicaninc disfrihuHn.r 
sectivor^ and have the hind legs the initiates. The sacred enclosure charging apparattis 
so long in proportion to the body was protected by two strong walls the grain is emntied lii» 
that they look rather like minia- with monumen- ^ ^ 

tore kangaroos. They are noo- tal gateways; 
turnal in habit, feed mainly on within, besides 
insects, and proceed by a series the Telesterion, 

were temples to 
ElephasPrunigeniusoBMAM- Phto, Demoter, 

MOTH. One of the extinct elephants, Persephone, and 
almost identical with modem ele- Triptolemus a 
phants, but differing in greater de- sacred grotto, a 
velopment of curly tusks, and in sacred well, and 

^ hall. 

mdelytonbuted than the modem Eleusis was the 

birthplace of 

Q ,i ip, ® ^ ,P^ the North the poet Aeschr- 

I ““ It '^as seized 

Arctic Circle, and m the frozen bv the’ Thirtv 

earth of N. Eu^ia. d-ee Mammoth. Xyrants for a 

short time in 

the family Gmmineae. Natives 403 b.o. The 

0 warm regions. Ttrsit'or Bleuir'’'''^ f f. P'’*"™"'*'’ 

Eleuthera. Island of the Baha. riLTd 'wmvarT^^ 
spikes being mas. It is 60 m. N.E. of New Pro- J l t l 

arranged fin- ridenoe, and is separated from mafliiiie („' . t * “j 

ger-fashion at Great Abaco bv the IVovide.iw. JH- i ' ■ clrvator. 

the top of the Channel. Long and very narrow fl, Ir " 

It IS fertile and produces osacanlla. H,.„. it i, rpp,.ivLi o„ ' 



from a grain elevator at I>nl«th, Miaa^a, 



CfAnTlC, +lt-Yr ot... Ijort* It m fWl’IVIwi nn 

“• •»•••>»" ™rir,Siv 


It m fWidvi^i tm a ay atom of 

^ to- tomatoes. TheoVpitalisGoviW^ dHL.m^Tnto^.o/ / 

^ portanoc, but Harbour, with a cood foniRw* Tt l ‘ ""I P' ‘ho Wi™ 

H. ccracam is harbour. Area. 235 sq 'm i’on JiT*' if*''" Ifttom* and 

grown in 6,4,30. » op- '^IftonptyiiiB. Truck* »« 


ESensine. showjug tJ 
finger-like fioweis 

6 * ^ yy u t n ’ 7 *i wiwi are 

Japan and on the Coromandel Elevation Tr\ i *****^ 5 *^^^*’^*^ht*maml tondtHlciireafely, 

r/tr'.vrrr 

El^ia^ Mysteries. Festi- perpendi’oula'r a 

val of ancient Greece in honour or ade view ^of a Of iievomi milltomi of 

of the nature goddess. Demeter mflAiimA a ^ ^ buildir^ or buahida ; will Ink® in 4000ik> 
more ^peoiallf • that held at rXeZ «>•“«> htohoU an hour! 

in Sept, each astronomy thr^Cda?* h • hmh^k and S 

year. Only those who were pro- abovA ihl’ a-tig^Iar height wanf# m tfie aam® time ^ 

S'^pS'&aeX® 0 ‘her celtial t.V|m for matrriai*. eto. i» 


nAftrlw * a rm 

Key were 'doubtless ^mbolioai 

— tteT^; -wrh'irs5, 

^___ieDirtnmsprmg. too of the through ohuu*. tothe boUerstdMM. 


ai*® 


u»«xl for 

, hi bolter huu»c», 

iiverlng tha ooat into 


Elensis honzontal tail contmJ t 

ticai pn the coast an aircraft. When mow! ^ how a dm^ 

a£iV Pf the elevators «¥« «'l»vitor o»n be oMi to 


‘he ele;ators’;aT;X3ta?S 

of the goddess about a lateral u buridlea and cMvar tfeiit. 
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of machine for raising boxes in 
tall warehouses is the vertical 
swing-tray elevator, where the 





Elevator. Pig. 2. Double-ohain arm 
elevator used for raising bundles and 
debvering them to a slat conveyor 
serving a store 

carriers are freely pivoted to two 
strands of Ewart chain. This typo 
of package elevator is much used 
with gravity roller conveyors in 
warehouses and bottling stores. 

Elf. Small being common to tho 
folklore of most countries of 
northern Europe. Grimm says that 
an elf comes as much short of 
human size as a giant towers above 
it. The white elves are well formed 
and symmetrical, the black ugly 
and misshapen. The latter mostly 
work underground at their forges, 
and, like their white brethren on 
the earth’s surface, take pleasure 
in teasing mankind. If left undis- 
turbed they maintain peace with 
men and delight in doing them 
service ; but if interfered with re- 
taliate with mischief. 

El ves were generally credited with 
wisdom and sometimes with divina- 
tion. A common characteristic^ of 
the elf was his power of becoming 
invisible, frequently by means of a 
cloak or cap ; thus, Sie^ried in the 
Nibelungs’ Song has an invisible cap 
which he obtains from Alberich, the 
elf-king. In most stones elves are 
peculiar to the earthi and under- 
ground, and are scarcely distin- 
guishable from the forge-working 


dwarfs and gnomes of the moun- 
tains ; while in others they are 
associated with light and flowers, 
and blend in the more general term 
of fays and fairies: There have 
been attempts to link the elf 
tradition with a primitive northern 
people of small stature. 

Flint arrow-heads were called 
elf-arrows or elf-bolts from an idea 
that they were weapons of these 
little people. They are worn as 
amulets (ancient Etruria, Italy), 


and reproduced for sale (Mecca). 
In Ireland water poured over them 
is given to cattle. Other things 
associated with them were elf- 
locks, hair matted together by 
them in mischief, or as they wore 
it ; elf-child, a changeling ; elf- 
knot, the hole in a piece of wood 
from which a knot has fallen, being 
the hole through which an elf can 
pass ; night-elf, the nightmare ; 
elf-light, will-o’-the-wisp : elf-la>, 
a fairy song. See Folklore. 


ELGAR : GREAT BRITISH COMPOSER 

Basil Maine, AutUor of Life and, Works of Blgar 

TJw life of the outstanding British composer of the early zoth 
century^ who became also a notable figure in European music, 
told by his friend and biographer 

Edward William Elgar was born and Mozart, Meyerbeer, the operas 
at Broadheath, a village near of a travelling company’s reper- 
Worcestcr, on June 2, 1857. His tory, together with Shakespeare 

and Voltaire. These impressions 


father, W. H. Elgar, was a native 
of Dover, who settled in Worcester 
in 1841 and established a music 
shop there; his mother 
was a native of the 
West Country, her 
maiden name being 
Anne Greening. As a 
bov, Elgar was sur- 
rounded by music and 
musical talk and activi- 
ties. His father was 
organist of S. George’s 
(Roman Catholic) 
church, Worcester, and 
as a violinist played 
in the orchestra 
at the Three Choirs’ Festivals. 
Edward sometimes took duty for 
his father at the organ. He learnt 
to play the violin and the bassoon 
and was an active member of the 
Worcester glee club. For a time he 
worked in a solicitor’s office, but all 
the time his mind was on music 
and every moment he could snatch 
was devoted to playing or to com- 
position. Like his father, he was 
admitted to a place among the 
violins in the festival orchestra. 

Bandmaster and Composer 

At tho age of 20, Elgar went to 
London to have violin lessons. He 
was appointed bandmaster at the 
Worcester county asylum and in 
this capacity gained knowledge of 
rudimentary orchestration. The 
year 1883 brought him before 
the public as a composer ; an 
intermezzo which he had written 
was performed at an orchestral 
concert in Birmingham. During 
these impressionable years there 
came his way the music of 
Emanuel Bach, and of those almost 
forgotten composers, Sohobert and 
Kozeluoh ; also examples of Tudor 
church music, the masses of Haydn 


were assimilated only to give the 
composer’s individuality a keener 
edge ; for, it can be con- 
fidently said, no com- 
poser’s music is more 
immediately recogniz- 
able than Elgar’s. Yet 
over half his life had 
passed before recogni- 
tion came. Lack of 
encouragement made 
him diffident. He was 
approaching 40 before 
he became completely 
sure of himself. 
His marriage, in 1889, 
to Caroline Alice Roberts, was a 
factor in this gradual self-assur- 
ance. Until her death in 1920, his 
wife played the part of encour- 
aging companion. Her influence 
can be judged from the fact that 
Elgar wrote no important work 
after her death. 

The completion of the choral and 
orchestral work, Ring Olaf (1896), 
served to give Elgar confidence 
in his powers, but it was not 
until the orchestral work known 
as Enigma Variations, was pro- 
duced in 1899 with Hans Richter 
as conductor, that the wider public 
acclaimed his genius. Assurance 
was made doubly sure by the 
production in 1900 of the great 
oratorio, The Dream of Gerontius, 
This was soon given in Germany, 
and the event was a landmark 
not only in Elgar’s career but 
also in English music ; Elgar had 
joined English music to the main 
European stream. After Gerontius, 
there followed the oratorios, The 
Apostles (1903) and The Kingdom 
(1906), the first symphony (1908), 
violin concerto (1910), second 
symphony (1911), and the sym- 
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phonic study, Falstaff (1913) , and 
m each of these works, not to 
mention the introduction and 
allegro for strings and the cello 
concerto, Elgar establishes his 
claim to be ranked with the finest 
and most imaginative writers for 
orchestra. 

When Elgar was at length 
accepted at his true worth (largely 
as a result of tributes from foreign 
musicians), honours came thick 
and fast. In 1904 an Elgar Festival 
was given at Covent Garden ; the 
same year he was knighted ; a 
year later Oxford made him an 
honorary doctor of music (he had 
already received an honorary 
d^ee from Cambridge), and he 
was appointed professor of music 
at Birmingham. During the war 
years beginning 1914, he, like 
other creative artists, was in a 
chastened mood. He turned to 
chamber music and also to work 
of a topical nature, such as 
Carillon, Polonia, and choral 
settings of verse by Laurence 
Binyon, called The Spirit of 
England. The ’ceUo concerto 
(1919) speaks of the sorrow which 
fills an artistic soul in time of war. 
In 1924 Elgar was appointed 
Master of the King’s Musick. 

Unfinished Symphony and Opera 

After 1920 Elgar wrote no 
major work, although his free 
orchestrations of a fantasia and 
fugue by Bach and an overture hy 
Handel, and the nursery suite for 
orchestra give abundant evidence 
of the master hand. His 75th 
birthday was marked by a festival 
arranged by the B.B.C. It was 
then that the public heard that 
the B.B.C. had commissioned a 
third symphony from Elgar, but 
this work was interrupted by a 
painful illness, and on Feb. 23, 
1934, be died, leaving unfinished 
not only his symphony, but also 
an opera to be called The Spanish 
Lady, based on Ben Jonson’s play, 
The Devil is an Ass. 

There is no insularity in Elgar’s 
music. The liberal distribution of 
tastes and attractions during his 
youth was evidence of his mind’s 
great range. Hot that his music 
was unconditioned by national 
environment. In that respect he is 
in the company of Beethoven, 
Brahms, and Sibelius. But like 
these, he was nationalist hy grace, 
not by adoption of folk-song. 
Melodies that once were folk- 
music but are no longer — these 
he eschewed ; especially in com- 
positions which were deliberately 
patriotic in motive. Instead Elgar 
wrote melodies of his own, one of 
which (Land of Hope and Glory) 


became a “ folk-song in his 
own lifetime. 

Elgar’s was always a symphonic 
way of thinking. The spontaneity 
and nervous energy of his most 
characteristic music demand that 
the orchestra should have a free 
hand. In the oratorios and 
cantatas there are occasional 
passages where the purely musical 
part of Elgar’s mind, with its 
continual aspiration towards the 
larger freedom of symphonic 
thought, appears to be fretting 
under the burden of the text. 
Among the finest symphonic com- 
posers of history, Elgar’s name 
shines because of his peculiar 
genius for orchestral writing, which, 
incidentally, helped to raise the 
standard of orchestral playing in 
England. Elgar was loved by 
English orchestral players. The 
memory of early days when he was 
himself a bandsman filled him 
with a sympathetic appreciation 
of their work. He was one of them. 
Unsparingly he devoted himself to 
maldng has music understood by 
them. They have proved them- 
selves worthy. English orchestras 
do indeed know their Elgar, the 
idiom of his phrase, the curve of 
•his eloquence, the secret of bowing 
his ecstatic melody and of breath- 
ing his rich harmony. Consult 
Lives' B. Maine, 1933 ; P. M. Y oung, 
1955; D. M. McYeagh, 1955; 
Letters, ed. P. M. Young, 1956. 

Elgin. Royalburghandco.town 
of Moray, Scotland, 80 m. N.W. of 



Elgin, Scotland. The western 
towers of the ruined cathedral 

Aberdeen ; Lossiemouth, its port, 
is 5 m. to the N., with its own 
railway station. Elgin has ruins 
of a beautiful cathedral, founded 
in 1224, burnt down in 1270, 
rebuilt, and again destroyed by 
fire in 1390 by the Wolf of 


Badenoch. RestortKi to greater 
magnilicence, it was wrecked by 
the fall of the central lower, 1711. 

liemains exist, of the bishop’s 
palace, a royal castle, and inonas- 
tericB of Blackfriars an<l Grey- 
friars ; the Gn'yfriars ehap('l was 
^'Stored by the third marquess of 
Bute. Woollen mamifaetnns iron- 
founding, and tanning are indus- 
tries. (Sir) George Cooper pre- 
sented a 40-acro park in 1903. 
Market day, Friday. Pop. (1951) 
10,624. 

Elgin. City of Illinois, U.S. A., 
in Kane co. On tht^ Fox river, 
which supplies power for the in- 
dustrial cstablishrmuitH, it is 36 m. 
W.N.W. of Chicago by riy. It has 
a reputation for watcdies and 
butter, though produ<‘tion of the 
latter has deelincMl in favour of 
milk-processing. Manufactures in- 
chido bottling equipment, ovens, 
thread. The acatlemy of tine arts 
has a notable colhud ion of Ameri- 
can paintings. StdthHl in 1H35, 
it wa.s granted a eit.y charter in 
1854, Pop. (1950) 44,22.3. 

Elgin, Eaiu. of. .S(U)ttiHh title 
held l>y the family of Bruce since 
1633. 'Hir Edward Bruce, master 
of the rolls under James I, was 
made a baron in 1601, ami his son 
Thomas was made carl of Elgin 
and later an English baron. The 
2nd earl wim mado <*arl of Ayles- 
bury in 1663. In 174H the direct 
line faikal, and there was a division 
of the titles, the earldom of Elgin 
passing to Charles Bruce, 9th earl 
of Kincardine, whost^ succa^ssors 
have l>orne tla^ tlotibla title. 
Thomas Bruce, 7th earl of Elgin 
and nth earl of Kinearfline, a 
general in the army and ambas- 
sador at Brussels, Berlin, and Con- 
stant inophs is remembered as the 
collector of the Elgin Marbh*s (^^.a,). 
The loth earl (h. 1881) succeeded 
his father in 1917. The family seat 
is Broomhalh Fife, the carles son 
is known as I^ord Bruce, and the 
earl sits in the houm' of lor<ls by 
virtue of a barony created in 1849. 
Pron. Elg-in, 

Elgia, Jameh Hruok, Bth Earl 
OF (1811--63), British diplomatist. ^ 
Born in London, July 20, 181 1, son ’ 
of tho 7th earl, whom he suc- 
ceeded in 1841, 
he was gover- 
nor of Jamaica 
1842-46, and 
governor - gen- 
eral of Gana<ia 
1846-54. He 
was raised to 
the British 

1849,Inl857ho ol Elfin* 

went as envoy British diplomadifc 
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to China to demand reparation 
for the seizure of tlio British lorcha 
Arrow, and on the way out diverted 
his troops to assist Lord Canning 
in the Indian Mutiny. He negoti- 
ated the treaties of Tientsin and 
Yeddo in 1858, and in China again 
in 1800 secured the ratification of 
the treaty of Tientsin. In 1861 he 
was appointed viceroy of India, 
where he died, at Hharmsala, Nov. 
20, 1803. Consnlt his Letters and 
Journals, 1872 ; Lives, J. G. 
Bourinot, 1 905 ; G. M. Wrong, 
1905; W. P. M. Kennedy, 192(5 ; 
J. L. Morison, 1928. 

Elgin, Victor Alexandior 
Bruce, Oth Earl of (1819-1917). 
British statesman. Born at Mon- 
treal, May 16, lvS49, 
when his father was 
governor - general o f 
Canada, he was c'du- 
cated at Ghmalmond, 

Eton, and Balliol Col- 
lege, Oxford. In 1863 
he succeeded to his 
father’s estates and 
titles, ' these including 
the earldom of Kincar- 
dine. With Gladstone 
ho became a Home 
Ruler, and in the 
government of 1886 
was treasurer of the 
household and first 
commissioner of works. 

During the years 1894- 
99 ho was viceroy of 
India, In 1902 he was 
chairman of the royal 
commission appointed 
to inquire into the pre- 
parations for the South 
African War, and later 
of the one that reported 
on the ecclesiastical 
crisis in Scotland, caused by the 
judgement of the house of lords on 
the property of the Free Church. 
In 1905 Campbell-Bannerman 
made Elgin colonial secretary, but 
he did not retain this office when 
Asquith became premier in 1908, 
refusing then the marquessate 
offered him ; his cautious policy 
and freedom from partisanship had 
not been altogether acceptable to 
his party. He died at Broomhall, 
Fife, Jan. 18, 1917. 

Elgin Marbles. Collection" of 
sculptures brought from Greece by 
the 7th earl of Elgin, while ambas- 
sador to the Porte. Keenly inter- 
ested in the remains of ancient art 
in Athens and other Greek towns, 
he at first intended to have ac- 
curate drawings of them made, 
but seeing that they were fast go- 
ing to ruin, he obtained the Porte’s 
sanction to remove various relics. 
These consisted chiefly of sculp- 


tures by Pheidias and other great 
artists from the Parthenon and 
the temple of Nike Apteros (Wing- 
less Victory) in Athens. Despite 
enormous difficulties, including the 
wreck of the ship conveying the 
precious cargo to England, the 
Elgin Marbles (as they were after- 
wards collectively called) were 
brought to London in 1806. Added 
to in later years up to 1812, they 
were finally acquired for the British 
nation in 1816 for £35,000, less 
f.han half of the sum (£74,000) 
Lord Elgin had paid to preserve 
them from total destruction, and 
are now in the galleries of the 
British Museum. Lord Elgin was 
accused by Byron and others of 


vandalism, and even dishonesty, 
but the select committee of the 
house of commons appointed to in- 
vestigate the whole subject exon- 
erated him. During the Second 
Great War the marbles were stored 
in the disused Aldwych tube tunnel, 
London- See illus. p. 635. 

Elgon. Extinct volcano, 14,140 
ft. high. It stands on the frontiers 
ef Uganda and Kenya Colony, 60 
m. N.E. of the Victoria Nyanza. 
The rivers on the W. side drain into 
Lake Kioga, those on the E. into 
the Victoria Nyanza. The forest 
(about 60 sq. m.) on Mount Elgon 
is little known. 

El Greco. Name by which the 
painter Domenioo Theotooopuli 
Iq.v,) is best known. 

Eli. Judge and priest of Israel 
in the later period of the Judges. 
Through Samuel, ^who was in his 
service as a boy attendant, God 
indicated his anger at the misdeeds 


of Eli’s sons. When the news 
came that the Ark of the Covenant 
had been taken by the Philistines, 
and both his sons killed, Eli fell 
back and broke his neck. 

Elia. Pen-name used by Charles 
Lamb. It was that of a clerk in the 
South Sea House, and was first 
assumed by Lamb when in 1820 he 
began to contribute essays to The 
London Magazine. See Essays of 
Elia ; Lamb, Charles. 

Elibank, Viscount. Scottish 
title. A barony of the same name 
has been held since 1643 by the 
family of Murray. Patrick Murray, 
a person of importance in Selkirk- 
shire, where Elibank is situated, 
and on the Scottish borders 
generally, was made a baronet in 
1628, and a baron by Charles I 
in 1643. His title passed to his son 
Patrick in 1650, and then down a 
line of descendants, of whom 
George, the 6th baron, became an 
admiral. In 1871 Montolieu Fox 
Oliphant (1840-1927) became 10th 
baron, and in 1911 he was made a 
viscount of the U.K. His eldest 
son Alexander (1870-1920), made 
Baron Murray of Elibank in 1912 
after serving as chief whip of the 
Liberal govt., died without an 
heir. Viscount Elibank’s 3rd son, 
Charles Gideon (1877-1951) suc- 
ceeded as 2nd viscount. \He did 
distinguished service as adminis- 
trator in New Guinea and South 
Africa, and published remin- 
iscences, A Man’s Life, 1933. His 
younger brother Arthur Cecil (b. 
1879) succeeded as 3rd viscount. 

Elie and Earlsferry. Burgb 
and seaside resort of Fife, Scotland. 
It is on the N. side of the Firth of 
Forth, 10 m. south of St. Andrews 
and 46 m. N.E. of Edinburgh by 
rly. It has fine golf links, a harbour 
and pier, and a coastguard station ; 
there is a flashing light on Elieness. 
Pop. (1951) 1,190. 

Elihu, The last of Job’s com- 
forters, as described in the Book of 
Job, obaps. 32-37. A young man, 
he reproved alike Job for being 
righteous in his own eyes, and the 
three older comforters for con- 
demning Job without answering 
him. The burden of Elihu’s speech 
is a justification of the ways of 
God. His words and character may 
have been added to the book by a 
later writer. 

Elijah. Hebrew prophet. A 
native of Gilead (1 Kings 17), he 
lived in the days of Ahab. He ap- 
pears to have led a kind of hermit 
life in the mountains, emerging only 
at intervals to denounce Ahab 
and attack the priests of Baal. 
On Mount Carm^ he challenged 



Elgin Marbles. Two views of the north frieze of 
the Parthenon, now in the British Museum 
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the priests of Baal to a test of 
the rival religions by calling down 
fire from heaven, after which 
he had to flee from the wrath of 
Queen Jezebel to Beersheba, where 
he seems to have wandered about 
the desert for six weeks. 

When Ahaziah succeeded Ahab, 
Elijah warned him that he would 
die as a result of an accident that 
he had suffered. Towards the close 
of Jehosaphat’s reign Elijah was 
still living, for he sent a letter to 
Jehoram, the king’s son. When the 
end came, we are told that Elijah 
passed in a chariot of fire into the 
heavens. Jewish tradition long 
held that he would reappear before 
the coming of the Messiah, and the 
chair of Elijah is stiU set ready at 
the Passover meal. 

L^end points out Elijah as the 
founder of the Carmelite Order, and 
in the Greek Church he is regarded 
as the patron saint of the moun- 
tains. He appears to have had 
some connexion with the mysteri- 
ous religious communities known 
as the “ Sons of the Prophets,” of 
which there were a large number 
in Palestine in his period. In the 
N.T, he is referred to as Elias, 
His mantle and power feU to 
Elisha. 

Elijah. Oratorio by Mendels- 
sohn, set to texts from the O.T. 
First performed at Birmingham, 
Aug. 26, 1846, it was an imme- 
diate success and soon took its 
place after Handel’s Messiah in 
popular favour in England. After 
reviaon it received its first German 
performance at Hamburg, Oct. 7, 
1847. A stage version was given 
by the Moody -Manners Opera at 
Liverpool in 1912. An unusual 
feature is that the name part is for 
bass. Recitative, aria, duet, trio, 
quartet, and chorus are employed. 
The work is of great dramatic 
power, e.p. in the choral appeals to 
Baal, the declamation for soprano 
at the beginning of the second part; 
and such arias as Lord God of 
Abraham (bass) and 0 Rest in the 
Lord (alto) are often sunv apart 
from the oratorio. ^ 

Elim Movement. A British 
evangelical sect which bears the 
title Elim Foursquare Gospel Alli- 
It was founded in co. Mona- 
gh^, Ireland, by Pastor George 
Je^y^ head of the organization 
19J9. The name Elim is 
tato from the last verse of Exodus 
15, where it is recorded that the 
l^^ites encamped in the wiJder- 

and refreshed themsel^^^^^ 

the weds of water in the shade oi ( 
a grove of palm trees. 

literal truth ] 
the Scriptures, the efiScacy of ■ 
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divine healing through the laying- born at Arbury Farm, near Nun- 
on of hands, and the imminence of eaton, Nov. 22, 1819. The daughter 
Christ’s second coming. It em- of an estate agent, living for us in 


phasises the close 
personal relationship 
between Christ and 
the sinner. 

The Alliance is 
governed by a confer- 
ence, which meets 
annually, consisting of 
representatives (min- 
isters and laymen) 
from the churches. 
There are churches in 
London and the 
provinces, and the 
organization main- 
tains home and 



George Eliot, 
British novelist 

After F. D’Albert IDurade 


Adam Bedo and in 
Caleb Garth (of 
Middlemarch), sbe 
early became wise in all 
that pertai ns t o country 
life in Warwickshire, 
of which she has given 
ua sr) intimate a picture. 
Her mothcr’a death, 
and t he marriage of her 
elder aiater, Chriatiana 
(also drawn in Middle- 
march), threw on her 
shoulders at 16 the 
responsibility f>f her 
father’.s household. 


' overseas missions. Every Easter Here she was surrounded by the 
Monday it holds a festival in the influences of evangelical revival- 
Albert Hall, London, where new ism, deeply confirmed by her 
converts are baptized by total aunt Elizabeth, the original of 
immersion. The headquarters are Dinah Morris (in A<iam Be<le), 
at 20, Clarence Avenue, Clapham A move to Coventry in 
Park, Loudon. S.W4. " brought hor into a mo/o 'lU 

atmosphero. A Htwbmt of Gor- 
1926). Amenoan educationist. Bom man and Italian, Latin and Greek 
at Boston, March 20, 1834, he was and music, she now mingled with 
educated there and at Harvard, those for whom books were their 
in 1854 he became a mathematical most treasured mmxniniom and 
tutor at Harvard, and later assist- philosophy the chief staple of 
ant professor of mathematics and daily talk. Though too s msible 
chemistrymtheLawrencescie^^^ and affectionate to risk perman! 

estranging her father by any 
he was appointed m 1865 professor formal and visihio break with the 

the Massachusetts religious observances of her child- 
institute of Technology. In 1869 hood, she turned her mini! to such 

he was chosen tasks as a translation of Strauss’s 
p r e s i d e n t Life of Jesus, and in her heart gave 
of Harvard, up orthodox faith for cjver. 
b e i n g m a d e Entry into Journalism 

president When in IK4il (he old man died, 
emeritus on it was natural that she should seek 
• further fnanlom of intellect in 

j London among the men ami women 
T 7 r ! X t'biefly inspired by the mater- 

Charles W Eliot. tnrV lalistic agru.stieism of Herbert 

American ^ Spencer. She was soon assistant- 

educationist constructed editor of the Westminster Review, 

noulum “he met oUrge Sj 

aoSments helu^t® ■ T ‘hem. 

stauZrTacade^ not tied by legal 

throughout the U S A mamage, was not lightly entered 

S fgrlt ".P°n- . Oeo.^0 Kli-t’s pm.ocupa- 

trator, 4t long exerciLfan'un' rF y?"'* married 

rivaUed authorify as au adCer on Ihe bSiding ' n^Lrol* 

Britain His annual^/ ^ Pathotio testimony to her uneaei- 

preSnt of HarTr^l.T Z 0° 

publications and he he oritioi^ from her own 

Educational’ Reform 18fls' stands^ of duty. But as she had 

American L^eZ’ lln6 mu' ®?‘®"®^ deliberation. 

Road TowaSSce He he® *® 

died Aug 23 1926 ’ .^®‘ aonsoienoe ; and from a 

EUot, George.' Pen-name of of view, the oon- 

Mary Ann, or Marian Evans (1819 ®®<|“enoe8 were an unmixed gain. 

^0), British uoveKst ^rst dis- 

risn uovehst. She was covered her genius for fiotioi;, 
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Instantly recognizing a new force in lesser degree her later novels, re- 
literature, he encouraged her difFi- veal the dangers of undigested 
dent aspirations, and himself car- analysis in imaginative writing ; 
ried out all the negotiations with she was weighted with anxiety 
editors and publishers, which re-, about the soul of mankind. * But 
suited in the anonymous appear- because she was before all things a 
anceof three stories in Blackwood’s great artist and a warm-hearted 
Maeazine, published in 1858 as the and sympathetic woman, she was 
well-known Scenes of Clerical able to create an immortal gallery 
Life. Immediately popular, they of human beings, whose joys and 
were followed by Adam Bede, sorrows can never lose their hold 
1859; The Mill on the Floss, 1860; on the affections. Her excellent 
and Silas Marner, 1861. Hence- professional training secured fine 
forth she lived happily and stren- fruit for her varied powers of or- 
uously among the thinkers of the dered memory, acute observation, 
day, a professional woman of and dramatic instinct. The earlier 
letters, whose work enjoyed much novels reach right into the heart 
critical appreciation, popularity, of things because they are built 
and influence among thoughtful on the most intimate experiences 

, of youth, with 
spontaneous hum- 
our and deep 
' emotion. If the 
style, the plot, 
and the psycho- 
logy of what fol- 
I lowed yield some- 
what to affected 
pedantry, we 
have, at least in 
Middlemarch, 
many a revelation 
in emotional pro- 
blems. - 

Like her great 

George Eliot. Arbury Farm, Nuneaton, where George 
Eliot (Mary Ann Evans) was born, Nov. 22, 1819 cessors she was 

realistic and paro- 

raiddle-class readers. Her later chial ; but what Charlotte Bronte 
output embraced Romola, 1863, a first bitterly proclaimed on a few 
painstaking reconstruction of the passionate topics became with 
past ; Felix Holt, the Radical, George Eliot a definite philosophy 
1866, a political treatise ; Middle- universally applied. She insisted 
march, 1871-72, a problem novel that women should dare to think 
with three loosely-knit plots ; for themselves, establish their own 
Daniel Deronda, 1876, a study of moral standards, follow their own 
an alien race ; besides The Spanish conscience, and even demand 
Gypsy and The Legend of Jubal in man’s acquiescence. No writer of 
verse, and the somewhat ponder- fiction has illustrated with greater 
ous collection of short essays en- power the ultimate ethical truths 
titled Impressions of Theophrastus of life, the tragic pathos of oon- 
Suoh. After Lewes’s death in 1878, tinual backsliding, and the eternal 
she married in 1880 John W. Cross, significance of the choice between 
afterwards her biographer, but died good and evil. Her passionate 


• - A 

V ' ' 1 *. 


Dec. 22 that year. 

George Eliotts Sense of Duty 


faith, indeed, called for more than 
reason could give to doubt. Her 


It was the grafting of a some- message was not final. But she left 
what arid philosophy upon the Cal- an unrivalled revelation of much 
v^ism of early years that gave dis- that our forefathers were feeling, 
tinction and popularity to George thinking, and striving for : a living 
Eliot’s work. Always profoundly picture of Victorian domesticity, 
religious, and mastered at all times the farmer, the tradesman, and 
by an uncomfortably strict sense of thejr womenfolk, 
duty, she met the questionings of Brimiey Johnson 

the mid -Victorians with a rare and BiJbUography, Life, as related in 
illuminating sincerity, and awoke Letters and Journals, ed. J. W. 
echoes in many a young, ardent Gross, 3 

spirit newly alive to the serious 

nfUfA *1* 1930, J. I3ennett, 1948, 

mystenes ot life. L. and E. Henson, 1962; Selected 

bhe was, m fact, more receptive Letters, ed, R, B. Johnson, 1926 ; 

than original or independent ; her Letters, ed. G. S. Haight, 7 vols., 

poems, and Theophrastus, and in 1964-66, 
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Eliot, Sir John (1592-1632). 
English politician. Born at Port 
Eliot, Cornwall, and educated at 
“ Exeter College, 

Oxford, he was 
knighted 
in 1618, and in 
1619 was ap- 
pointed vice- 
admiral of 
Devon as a sup- 
porter of the 

e- T t, t:,,- i. of Buck- 

Sir John Eliot, „ -ri' j. 

English politician mgham. First 
From a painting in the elected M.P. in 
possession of the Earl 1(]14 made 
of iit. Germans ,, , 

an attack on 

Buckingham in 1626 and was sent 
to the Tower. On release he was 
a principal promoter of the Peti- 
tion of Right, 1628. On March 2, 
1629, Eliot drafted and Holies 
read a protest against unauthorised 
taxation, whilst the Speaker was 
forcibly held down in his chair. 
Two days later Eliot was sent to 
the Tower. He remained there until 
his death, Nov. 27, 1632. He is re- 
garded as a martyr for parliamen- 
tary freedom. Conm^t Lives, J. 
Forster, 1864; Harold Hu Ime, 1957. 

Eliot, John (1604-90). English 
mi^ssionary to American Indians. 
He was born at Widford, Herts, 
and educated 
at Jesus Col- 
lege, C a m- 
bridge. In 1631 
he went to 
America and in 
1646 became a 
Protestant 
missionary t o 

the Indians in t i. ^ 

_ Joxin Clioty 

Massacniiseus. Enghsh missionary 
His headquar- 
ters were at Natick ; and he 
died at Roxbury, May 21, 1690. 
Eliot translated the Bible into the 
native dialects, in addition to pre- 
paring a grammar and catechism. 
He assisted in the preparation of 
the famous Bay Psalm Book (q.v.). 

Eliot, Thomas Stearns (b. 
1888). An American- born British 
poet. He was born Sept. 26, 1888, 
at St. Louis, Mo., and educated at 
Harvard, the Sorbonne, and Mer- 
ton College, Oxford, a cosmopoli- 
tan training which is reflected in 
his poetry. After 1913 he lived 
mainly in London whore, after a 
short time as a bank clerk, he 
taught and lectured. His first 
volume of poems, Prufrock and 
Other Observations, was pub- 
lished in 1917, and contained work 
dating from 1909. It reflected 
mainly the New England period 
of his life and included four acid 
comments on Boston society writ- 
ten in 1915 ; the earliest poem be 
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allowed to be printed, Conversa- 
tion Galante, written at 19 ; and 
tbree of his most characteristic 
poems, Portrait of a Lady, The 
Love Song of J. Alfred Prufrock, 
and La Figlia che Piange, written 
in that order — between 21 and 23. 

Eliot’s friendship with Ezra 
Pound profoundly influenced his 
technique. Together the two poets 
read and studied the same sources, 
interchanged ideas, and made simi- 
lar experiments in versification ; 
and his next volume. Poems, 1920 
showed a complete contrast with 
his earlier work. It contained a 
series of biting satires, of which 
The Hippopotamus (1917) was the 
first, and four poems in French. In 
the same year he published his 
first volume of criticism. The 
Sacred Wood. In one of the 
essays. Tradition and the Indivi- 
dual Talent (1917), heexplained his 
theory of poetry ; and in others, 
notably those on the Elizabethans, 
gave clues to the influences at 
work on his own writing. 

The Waste Land 

The publication of The Waste 
Land in 1922 marked Eliot’s emer- 
gence as a major poet. This poem 
of 433 lines, with its fifty anno- 
tated references and other literary 
and historical allusions, its quota- 
tions in five different languages (in- 
cluding Sanskrit), its variety of 
rhythm, and its elliptical phrasing 
is a comment on modern civiliza- 
tion. Its apparent obscurity and 
unquestionable difficulty ensured 
that its original impact was on a 
small literary circle ; but it gradu- 
ally won acceptance and exercised 
a decisive influence on younger 
poets for twenty years. In 1922 
also Eliot founded and edited The 
Criterion, a literary review, which 
until its cessation in 1939 main- 
tained an unquestioned supremacy 
among critical magazines. The new 
venture was published by the firm 
of Faber, of which Eliot became 
a director. 

In 1925 he published his first 
volume of collected poems ,* in 1927 
he became a naturalised British 
subject and about this period 
joined the Church of England. In 
the preface to his second volume of 
essays, For Lancelot Andre wes 
(19^), he described his general 
{wint of view as “ classicist in 
literature, royalist in politics, and 
Anglo-CathoHc in religion.” His 
next volume, Ash Wednesday 
(1930), a sequence of religious 
poems, announced what was there- 
after to be the main preoccupation 
of his thought and work— a mysti- 
cism which found its culmination 
in Four Quartets (1944) comprising 


Burnt Horton, East Coker, The 
Dry Salvages, and Little Gidding, 
which had been separately issued 
between 1936 and 1942. 

Throughout the 1930s the_ re- 
lirious issue dominated Eliot’s 
work, whether in a topical pam- 
phlet like Thoughts after Lambeth 
(1931) ; in a pageant play. The 
Rock, written for performance at 
Sadler’s Wells Theatre in 1934 on 
behalf of the Forty-Five Churches 
Fund of the Diocese of London ; 
in a play on Becket, Murder in the 
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Cathedral, which was performed 
in Canterbury Cathedral in 1935 
and subsequently had an out- 
standing success in London ; or 
in a series of lectures, The Idea of a 
Christian Society, delivered in 1 939 
at the invitation of the master and 
fellows of Corpus Christi College^ 
Cambridge. Eliot’s dramatic work 
was heralded by the publication in 
1932 of Sweeney Agonistes, de- 
scribed as ” fragments of an Aris- 
tophanic melodrama.” Later plays 
were The Family Reunion, 1939 ; 
The Cocktail Party, 1949 ; The 
Confidential Clerk, 1953. 

During the 19308 academic 
recognition came to him. In 1932 
he returned to the U.S.A. as Charles 
Eliot Norton professor of poetry 
for 1932-33 in his old university 
of Harvard, delivering the lec- 
tures which were subsequently 
published as The Use of Poetry 
and the Use of Criticism. Awarded 
hon. Litt.D. by several universi- 
ties, including Oxford and Cam- 
bridge, he received in 1948 the O.M. 
and the Nobel prize for literature. 

Eliot remains a unique pheno- 
menon in English letters, with 
imitators rather than successors. 
It is difficult to analyse the nature 
of the poetry which, a q^iiarter of a 
century after the publication of 


The Wiiste Land, many readers 
still find obscure ; hut it may be 
epitfunised by saying that, in 
endeavouring to communicate his 
vision to his readfa-s, he relii^s not 
on a subjective expression of his 
own emotions but on finding an 
abjective standard of refermicc — 
which he calls “ the objective 
correlative” — which will evoke 
the same response from both writer 
and readers. ^J’his objective 
correlative may be an historical 
incident, a person, a phrase from 
another writer, a elassical allusion, 
a reference to an anthrojiological 
treatise, the ehorus of a popular 
song, a i>ie(‘<^ of pt qrnlar devoti«>n. 
Many of his poems have thus a 
supeHieialappearaiu’eof plagiarism 
or parody ; and nearly all etmtuin 
recondite literary allusions which 
present problems to those less 
erudite than himself. 

Hugh Ross WUltam*on 

Elis. Country on the W. coast 
of Pcl(»ponnoHUH, Greece. Its chief 
city was Ehs, on the Ihmeus, while 
another city, Pyb‘f<» was the seat of 
the kingdom of the Homeric hero 
Nestor. In Elis was the ilisfriet of 
Pisa, where the great Olympic 
games were held every four years. 
It forms the modern nome ot 
Ilia ; the capital is Area 

1,150 sq. m. Pop. ( 1051 ) 188,274. 

Elisabeth. Mother of John the 
Baptist, whom she bore in old ago 
(Luke 1). She was the wife of 
Zacharias, a prii^st in the Tmnple, 
and eou.sin of the Virgin Mary, 

Elisabethville. Town in the 
extreme S. of the Belgian Congo 
and headquarters of the prov. of 
Katanga. It is 2,395 m, N..N.E, 
of Capo Town and 292 m. S.E. of 
Bukama, on the Lualaba portion 
of the Congo river. Tht^ fttoile du 
Congo mine is B m. distant, and 
there are other rich eopper deposits 
in the neighbourhood. Pop (est.) 

133,000 (white 11.000). 

Elisha, Son of Bhaphat, and 
companion of the prophet Elijah, 
whose BuoeesHor he became (2 
Kings 2). At the translation of 
Elijah he received his mantle as a 
sign of office. He flourished in the 
reigns of Jehorarn, Jehu, Jehoahaz 
and Joash, and had considerable 
influence in public affairs. 

Elisdr (Arab, el iiw, the philo- 
sopher’s stone). In pharmacy, a 
preparation containing aloiihol, 
flavouring agents, somet inies active 
ingredients like senna. It is a 
tincture of various substances held 
together by alcohiJ. In alchemy, 
the elixir of life (elixir viim) was 
believed to be a sulistane© which 
would prolong imleflnitely the life 
of anyone who consumed it. 
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Elizabeth. City of New Jersey, 
U.S.A., the CO. scat of Union co. 
It is near the month of IClizabcth 
river on Staten Island Sound and 
Newark Bay, 14 m. S.W. of New 
York. It makes rly. equipment, 
sewing machines, motor cars, hard- 
ware, and tools, and has oil re- 
hneries, chemical works, and ship- 
yards. In 1604 colonists from 
Long Island made it ilie first 
English settlement in New Jersey, 
In 1747 the College of New Jersey 
(forerunner of Princeton) was 
opened. Elizabeth became a 
borough in 1740, a town in 1796, 
and a city in 1886, In throe air 
crashes in 1952, 118 persons were 
killed in Elizalicth, after which 
the nearby airport of Newark was 
closed. Pop. (1950) 112,817. 

Elizabeth. Feminine given 
name. It originated in a Hebrew 
word, Elisbeba, meaning God hath 


sworn, and became very popular 
throughout the Christian world. 
It has various forms, one of which is 
Isabella, and is common in eastern 
Europeas well as in the west. Eliza, 
Elsie, and in Scotland Elspeth are 
among its abbreviations. 

Elizabeth (1207-31). Hunga- 
rian princess and saint. Daughter 
of Andrew IT of Hungary, she 
was born at Pressburg (Bratislava) 
and gave herself to the ascetic life. 
Married in 1221 to Louis IV of 
Thuringia, she was driven from the 
court- on his death in 1227. Re- 
nouncing the world, she lived at 
Marburg, subjecting herself to the 
severest penances and self-denial. 
She died there on Nov. 19, 1231, 
and was canonised in 1235, after 
many miracles reported from her 
tomb. Nov. 19 is her festival. 
( hnsult Lives, W. Canton, 1922 ; 
F. J. von Weinrieh, 1933. 


experiences could teach her. Flex- 
ibility joined with the patient 
and realistic pursuit of the national 
interest were, indeed, the qualities 
most needed at this crucial stage 
in English history. For her throne 
and her state were threatened by 
a rival claimant in Mary, Queen 
of Scots, backed by France ; and 
if the French hold on Scotland 
should ever tighten, then the 
English nation might be reduced 
to a satellite of a Valois empire. 
Alternatively, a Roman Catholic 
alliance between France and Spain, 
if that should ever come about, 
might extinguish for all time the 
English Protestant bastion against 
the Counter-Reformation. These 
dangers never materialised, partly 
because the intense rivalry between 
France and Spain made it unlikely 
that Philip II would join in any 
project to make England safe for 
a French prot6g6e, partly because 
Mary’s own country, Scotland, 
soon broke out into open rebellion 
against her. But these factors 
alone might not have saved Eng- 
land had not Elizabeth displayed 
to the highest degree a brilliant 
Renaissance diplomacy involving 
neither open war, nor too flagrant 
an assertion of her Protestantism, 
nor a dogmatic affirmation of 
principles. Instead, with subtlety 
and finesse, and with a limitation 
of her objectives, she intervened 
just sufficiently in Scotland to 
remove the French and at the same 
time avoided an open breach with 
the great powers in Europe. That 
policy she pursued, though with 
increasing difficulty, for nearly 
30 years. 

Religious Policy at Home 
Elizabeth I tried to follow the 
same policy at home, in the matter 
of religion. Unlike her sister, she 
had nothing of the zealot in her 
and judged that by now England 
needed a stable, moderate, reli- 
gious policy, Protestant enough to 
draw in many of her subjects yet 
sufficiently Catholic in doctrine 
and ceremonial to buy time from 
her Roman Catholic subjects as 
well as from Philip II and the 
pope. Time indeed proved that 
’ Elizabeth was right ; but for most 
of her reign there were vigorous 
minorities hostile to the middle 
path who had to be resisted. 
Prom 1570, when the pope issued 
his bull of excommunication and 
deposition, a determined Catholic 
ininority, including some of the 
ablest and most idealistic of 
people, sought to keep alive the 
old religion in spite of the increas- 
ingly heavy penalties inflicted 
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Few Englishwomen, and no 
English queen, can have spent 
their childhood and adolcHcence, 
as did Elizabeth Tudor, In such 
personal and political insecurity. 
Born on Sept. 7, 1533, to Henry 
Vllt and his second wife Anno 
Boloyn, she became, before she 
was throe years old, both illegiti- 
mate and motherless as the result 
of the nullification of her parents’ 
marriage and the execution of 
Anne. But the “ Lady Elizabeth ” 
continued to occupy a position of 
honour in the royal housffliold, 
and the act of 1544, establishing 
the succession, placed her third 
in line after her half-brother Ed- 
ward and her half-sister Mary. 
Another 14 years would see Eliza- 
beth on the throne of Kngland but 
before then, during the preceding 
reign of Mary T, she would live in 
the direst peril. 

Child of the “ Protestant ” 
marriage which had snapped the 
link between England and Rome, 
reared in a Protestant environ- 
ment and taught by Protestant, 
tutors, Elizabeth was the focus of 
all the political and religious dis- 
contents against Catholic Mary. 
During Wyatt’s rebellion of 1554, 
Elizabeth was said to be impli- 
cated ; but in her first exercise 
in statecraft this young woman 
of 21 proved fully equM to men 
more than twice her age. Nothing 
could be proved. She was im- 
prisoned in the Tower of London ; 


only her cool handling of a des- 
perate situation — or her innocence 
— saved her from taking the last 
stops from the Tower to the block. 
Four years later, on Nov. 17, 1558. 
she became queen. 

She was now 25 years old : 
young enough to be flexible, old 
enough to have acquired the 
political skills which her unique 



P'rom an enavaving by W. Ungera tn 
the collection of 11. M. the Queen 
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ot zeal, coming 
from any quarter, 
would split the 
country, open the 
door to a bloody 
struggle at home 
and intervention 
from abroad, and 
end the English 
monarchy as she 
understood it. 
The struggle be- 
tween the queen 
and the Puritans 
— who found sup- 
port in the highest 
quarters in the 
realm — went on 
throughout most 
of her reign. To- 
wards its close, 
the movement 
appeared to 
weaken consider- 
ably, only to 
break out with 
renewed vigour 
early in the reign 
of James I. 

The Puritans 
had drawn a good 
deal of their 
strength from 
, „ , their allies in the 

upooreonsanoy; whilethepunish- house of commons. Here too they 
ment of a toaitor was accorded were in a minority, determined 

well-organized, and influentiai- 
m from the Continent, and to those and a thorn in the flesh of the queen, 
who harboured them. The death of EUzabeth without an 

Hots against the hfe of the heir would, they believed, put the 

Protestrat settlemLt in 
and they pressed her 
P>°‘ of 1571, to marry without delay Eobert 

Dudley, eari of Leicester shflovcd 

Wd“Sf Lj a^y^r ?ater°“to' 

of Mapr, and the disappearance 
ot tbe last serious Roman Catholic 
elairnant to the throne, those who 

s^ far the old reHgion showed A K 

t^mselves no less patriotic than 
those who adapted the new. 


pm-t oi nor compucatoa diplomacy, 
and no more, with the possible 
exception of the suit of the duke 
of Anjou whom she seriously 
considered marrying when she 
was 48 and he i>0 ; but that too 
came to nothing. As she grow 
past childbearing the debate 
shifted from marriage to the 
nomination of her successor ; but 
that she refused to do, believing 
that it must lead to divided alle- 
gianco, oven in her own lifetime. 
Only on Iier deathbed, it is thought,* 
did she give her approval to the 
succession of h(T S(‘(*ond cousin, 
James Vi of Scot land. ^ 


Queen Elizabeth I 

By an unknown artist (National Portrait Gallery) 


Rise at the Puritans 
But amongst the adherents of 
the new religion were men, far 
^ extreme than the Roman 
Uthohes, who set out to purify 
to Ohuroh-benoe their name^ 
^^^nd who in to process 
brought revolution 
to both ehmch and state, as toy 
W to Scotland. To them EUza- 
^h (tored a stubborn resistance 
beheymg as she did that an eLeS 



Death mask o! Elizaheth I 


“ Gloriana ” 

From parliament also, in the 
latter part of her n*ign, <iuring the 
exhaustive and expensive years 
of war, there (‘ame opposition to 
her use of monopolies ami to other 
aspects <if h(*r c<*onomic policy; 
but on the whole she was secure 
in the esteem of the overwhelming 
majority of her subjects. After 
her death her n*putation grew, 
making as it did a contrasting 
splendour with the bluster and 
blunders of the »Stuarts who sue- 
ceedod her ; but ov(ui in her own 
day the cult of (iloriana left its 
mark not only on the politics but 
on the poetry, drama, and mari- 
time expansion of her ago. When 
she died on March 24, 1603, a 
little short of her seventieth birth- 
day, Hawkins’s brilliant escapades 
against the Spaniards, Brake’s 
circumnavigation of the world, 
1577-80, and the heroic sacrifice 
of Grenville of the Revenge, 1501, 
wore already part of the emergent 
dream of Empire. At the same 
time, in literature, the names 
of Spenser, Sidney, Bacon, and 
Shakespeare, among a host of 
others, showed that the creative 
genius of Elizabethan Englishmen 
was not restricted to any one field. 
The last of her lino, Elizabeth I 
WM a woman of oonsiderable 
culture, wit, political acumen, 
courage, and patience. Associated 
with her for the whole of W 
reign until his death in 1598 was 
her great minister, William Cecil, 
Lord Burghley ; they presided 
over a realm which achieved a 
happy combination of stability 
With expansion. 

Bibliography, Lives, M. Creighton, 
1809; J. B, Neale, 1952; The 
Reign of Elizabeth, J. B. Black, 

}a 2S ’ England of Eliza^th, 

1950, and the Expansion of the 
Elizabethan Age, 1955, A. L, Eowse; 
Lambeth I and her Parliaments, 

J. E. Neale, 2 vob., 1953, 1957. 
Jf.V Secretary Cecil and Queen 
Elizabeth, C, Read, 1055. 
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H.M. QUEEN ELIZABETH II 

llic life of a pyincess who, though at hey birth she seemed unlikely to 
become queen regnant of the United Kingdom of Great Britain and 
Northern Ireland, was destined to accede to that office 


Elizabeth the Second, by the 
Grace of God of the United King- 
dom of Great Britain and Northern 
Ireland, and of her other Realms 
and Territories Queen, Head of 
the Commonwealth, defender of 
the Faith, was born at 12, Bruton 
Street, London, W.l (London 
home of her maternal grand- 
parents), on April 21, 1920, the 
elder daughter of the duke and 
duchess of York, later King 
George VI and Queen Elizal)cth. 
She was baptized Elizabeth Alex- 
andra Mary. At the time of her 
birth there was no particular 
likelihood that she would succeed 
to the throne, for her uncle the 
prince of Wales (afterwards Ed- 
ward VITI and later duke of 
Windsor) was not yet 32 ; and she 
might well have had a brother. 

Her upbringing was simple ; her 
studies included, in addition to the 
usual subjects, economic and con- 
stitutional history, and the trend 
of political developments. She 
acquired a real feeling for history 
and a marked sense of the richness 
of the tradition into whitdi she 
had been born. She became a 
good horsewoman and a fine 
swimmer. An excellent pianist, 
she counted the drama as her 
other favourite among the arts. 

The death of her grandfather 
George V and the abdication of 
her uncle in 1936 made her heiress 
presumptive, and thereafter her 
training was adjusted to fit her 
for her now probable duties as 
queen regnant. On her 16th 
birthday her fatlior made her 
honorary colonel of the Grenadier 
Guards ; and in Nov., 1944, 
she launched H.M.S, Vanguard. 
She was gazetted to a commission 
in the A.T.S. on March 5, 1945. 

On her 2l8t birthday, while on 
a tour of S. Africa with her parents, 
Elizabeth broadcast to the British 
Commonwealth a moving dedica- 
tion of her life to its service ; It 
included the memorable sentence, 

“ I declare before you all that my 
whole life, whether it be long or 
short, shall be devoted to your 
service and the service of our 
great imperial family to which we 
belong.” 

Elizabeth’s betrothal to her 
third cousin, Philip Mountbatten 
^ee Philip, Duke of Edinburgh, 
Prince) was announced on July 
9, 1947, soon after her return 
from South Africa, and they were 
married at Westminster Abbey 


on Nov. 20. A son, Charles Philip 
Arthur George, was born on Nov. 

14, 1948 ; a daughter, Anne 
Elizabeth Alice Louise, on Auer. 

15, 1950. ^ 

In May, 1048, Princess Eliza- 
beth and the duke of Edinburgh 
paid a short state visit to Paris, 
where they received a great wel- 
come from president and people. 
During 1949 the duke resumed his 
naval duties, and for a time the 
princess went to Malta to be near 
him. Then she and her husband 
toured Canada in 1951, and had 
just left for a prolonged tour of 
Ceylon, Australia, and New Zea- 
land when King George VPs death, 
on Feb. 6, 1952, recalled them to 
London. The queen, publicly 
proclaimed as Elizabeth II on Feb. 
8, was crowned in Westminster 
Abbey on June 2, 1953 {see illus. 
in p. 2382). In the following Nov. 
the queen and the duke carried 
out an extensive tour of the Com- 
monwealth. In 1955 they spent 
three weeks in Nigeria ; and they 


paid state visits to Norway, 1955 ; 
Sweden, 1956 ; Portugal, France, 
and Denmark, 1957. 

The queen’s style as adopted in 
1953 in the U.K. and all other 
territories for wLose foreign rela- 
tions the U.K. govt, is responsible 
is ^ven at the beginning of this 
article. Owing to 20th-century 
constitutional developments it 
varies in different parts of the 
Commonwealth. In Canada, Aus- 
tralia, and New Zealand it follows 
that of the U.K., except for the 
omission of the words “ of Great 
Britain and Northern Ireland ” 
and the specific mention of Canada, 


Mizabeth II. A portrait taken soon after her accession. Her tiara was first wor 
by Queen Victoria. Above, the gueen in her first year 
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Australia, or New Zealand before 
“her other Realms and Territor- 
ies.” In South Africa and Ceylon 
the style is simply “ Queen of 
South Africa ” (or Ceylon) “ and 
of her other Realms and Terri- 
tories, Head of the Common- 
wealth.” Pakistan accepted the 
style “ Elizabeth the Second, 
Queen of the United ICingdom and 
of her other Realms and Terri- 
tories, Head of the Common- 
wealth,” until it became a repub- 
lic, when, like the Republic of 
India, it acknowledged the queen 
as “ Head of the Commonwealth.” 

Elizabeth (c. 1437-92). Queen 
consort of Edward IV of England. 
She was the daughter of Sir 
Richard WoodviUe, afterwards 
Earl Rivers, and was married first 
to Sir John Grey, who died in 
1461. The young king met the 
handsome widow while hunting, 
and married her secretly in 1464, 
and in 1465 she was acknowledged 
queen and crowned. Of her 
children by the king her elder 
son became king as Edward V, 
and her eldest daughter, Elizabeth, 
became the queen of Henry VII. 
She refounded Queens’ College, 
Cambridge, originally founded by 
Ma^aret of Anjou. She was 
buried at Windsor. 

Elizabeth (1465-1503). Queen 
consort of Henry VII. The 
daughter of Edward IV and 
Elizabeth Woodville, she was born 
at Westminster, Feb. 11, 1465. 
She was unmarried when Edward 
died in 1483, and after the 
murder of her two young brothers 
in the Tower, she was his heiress. 
She was then in the power of 
Richard III, who contemplated 
marrying her. Elizabeth was 
probably in the plot that cul- 
minated in the battle of Bosworth. 
She and Henry were married, 
after parliament had approved 
of the match, Jan. 18, 1486, the 
nval houses of York and Lan- 
caster being thus united. She was 
(Crowned queen Nov. 25, 1487. 
l^abeth had seven children ; 
:^hur; Henry, afterwards Henry 
VM ; Margaret, who became the 
^fe of James IV of Scotland ; and 
Mary, afterwards the wife of 
fLouis Xn of Prance; and three 

Feb. 

Elizabeth (b. 1900). Queen 
TODMrt of George VI of the 
Umt^ Kingdom of Great Britain 
^ Ireland, and of the British 
Donjons. She was bom Aug. 

4 190^ at St. Paul’s Walden 

daughter of 
ae I4th earl of Strathmore and 
Kmghorne. On her mother’s side 


she was descended from Eliza- 
beth, consort of Henry VII, on her 
father’s from Sir John Lyon of 
Forteviot, who in 1372 married 
the daughter of Robert II of 
Scotland. Lady Elizabeth Angela 
Marguerite Bowes-Lyon spent most 
of her childhood either at St. 
Paul’s Walden Bury or at Glamis 
Castle, Angus, Scotland. 

On Feb. 12, 1923, her engage- 
ment to the duke of York was 
announced, and the marriage was 
celebrated at Westminster Abbey 
on April 26. The duke and 
duchess took up residence for a 
time at White Lodge, Richmond 



Eliza^th, Queen Consort of George 
yl. Her Majesty at the state open- 
ing 01 the Union parliament. Cape 
Town, in Fet., 1947 

Park. Their elder daughter (later 
Queen Elizabeth II) was born, 
April 21, 1926, while they were 
residing at 12, Bruton Street, 
London, W.l, London home of the 
duchess’s parents, and shortly 
before they went to Australia 
to open the new parliament house 
at Canberra. In 1927 they went 
to live at 145, Piccadilly, London, 
where they remained ten years. 
On Aug. 21, 1930, Princess 

Margaret was bom at Glamis 
Castle, the first member of the 
British royal family to be born 
m Scotland since a jmunger 
brother of Charles I. ^ 

On Deo. 11, 1936, the duke of 
York succeeded his brother, Ed- 

^ -rZ’ ^.^®®^^Ehzabethwas crowned 
with him in Westminster Abbey. 
She launched the liner that bears 
her name on Sept. 27, 1938. Long 

outbreak of the Second 
Crreat War she was actively en- 


gaged in furthering the cause of 
Groat Britain, and tho support of 
the North American continent 
owed much to the visit pair! by the 
royal couple to Canada, Now- 
foundlaud, and tho U.S.A. in 
]\ray-Jimc, 1939. d’hcre, as during 
their state visit to Paris in 1938, 
the queen’s charm of manner' 
ready sympathy, simplicity, and 
true understanding endeared her 
to men ami wonum in every 
walk of life. These qualities were 
in still great, (w evidence during 
the war. In Sept., 1940, bombs 
fell on four occasions on Bucking- 
ham Palace, and with King George 
.she replied to a cabinet messairo ■ 
‘^Like HO many other people ^we 
have now had a personal experi- 
ence of German barbarity which 
only strengthens tho resolution of 
ns all to fight t hrough to final vic- 
tory.” Hho broadcast several mes- 
sages full of appreciative sympathy 
to the women of the Empire, 
France, and th«j U.S.A. ; and 
as commandant-in-cdiief of the 
Women’s Navy, Army, and Air 
Force services she ofkm inspected 
units belonging to thes<j services. 

In Feb. “April, 1947, tho royal 
couple paid a state visit to S. 
Africa, where the queen’s qualities 
evoked the sarnie friendly rosipyuso 
as they had recidved in N. America 
eight years earliitr. In the last 
years of Ge(»rg(^ VPs life, she was 
called on to supf>ort him through 
severe illness. After his death and 
her daughter’s aecession. Fob. 6, 
1952, she assunuHl tiny stylo and 
title of H..M, Queen EUzaixsth the 
Queen Mother. 

Elizabeth (1837-9B). Empress 
of Austria. Born Dee. 24, 1837, the 
daughter of Ma.ximilian 1, king of 
Bavaria, she married Francis 
Joseph of Austria, April. 24, 1854. 
Her attempts to modify tho strict 
etiquette of the imperial court 
aroused opposition amongst the 
nobility, but she soon gained the 
love of tho people and retained it 
to the last. In 1867 she was 
crowned queen of Hungary. In 
1889 her onl^ son, Rudolph, died 
m very tragic cireumstanees ; her 
cousin, Lreojxyld of Bavaria, oom- 
mitt^ suicide, and her sister, 
Sophie, duchess of AIan 9 on, was 
killed in a fire at a Paris charity 
bazaar, 1897. The empress herself 
was^ mortally stabbed by an 
hi 


Italian anarchist at Geneva, Sept. , 
10, 1898. There are Lives W 
K. Tschuppik, Eng. trans. E. 
Sutton, 1930; and Count Corth 
Eng, trans, C. A. Philips, 1936. 

Elizabeth (b. 1876). Queen of 
tho Belgians. She was bom July 
25, 1876, at Possenhofen, into a 
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younger branch of the Bavarian 
royal family. On Oct. 2, 1000, she 
was married at Munich to Albert 
(1875-1934, q.v.), w'ho in 1909 be- 
came king of the Belgians. During 
the First Great War she worked 
constantly for the good of her 
people, often visiting the front line 

with her hus 
band. After his 
d 0 a t li in a 
mountaineer 
ing accident 
she withdrew 
from public 
life, and was at 
kacken during 
the German 
occupation of 
Elizabeth, Queen 1940-44. Leo- 

of the Belgians poldjllwasher 

son, as was PrinceCharles, who acted 
as regent for hi.s brother 1944-50. 

Elizabeth (1590-1 (>(52). Queen 
• of Bohemia. The eldest daughter 
of James I of England, she was 
born at Falkland, Fife, Aug. 19, 
1596. In 1612 sho was betrothed 
to the elector palatine Frederick V, 
whom she married early in 1613, 

beginning wedded life at Heidel- 

berg. In 1618 Frederick was chosen 
king of Bohemia, and the Thirty 
Years’ War began. He and liis wife 
wore crowned at Prague in 1619 
and lived there for a time, but soon 
were fugitives, the queen ulti- 
mately reaching Holland, whore 
Maurice of Orange bofriondod 
her. By this time Frederick had 
lost the palatinate a.s well as 
Bohemia, and the e.xiled pair re- 
mained in Holland, whore in 1632 
the elector died. 

Elizabeth strove to obtain the 
lost palatinate for her eldest aur- 
viving son, Charles Louis, and in 
1648 had the satisfaction of seeing 
him settled at Heidelberg. Ho did 
nothing, however, to relieve the 
poverty to whi(‘h she was reduced 
by her husband’s misfortunes and 
the loss of her own annuity as an 
English princess after the Civil 
War broke out. She remained in 
Holland, befriended by the earl of 
Craven, to whom report, probably 
incorrectly, said sho was married. 
In 1661 she crossed over to Eng- 
land and was given a pension by 
Charles IL She was living in 
Leicester Square, London, when 
she died, Feb. 13, 1662. Elizabeth 
had thirteen children ; two, Ru- 
pert and Maurice, fought in the 
Civil War for their uncle, Charles I, 
and the twelfth was Sophia, the 
mother of George I. She was be- 
loved by the English, and Henry 
Wotton addressed a famous poem 
to her. Consult Life, C. Oman, 1938 ; 
Letters, ed. L. M. Baker, 1953. 
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Elizabeth (1843-1916). Queen 
of Rumania. Born at Neuwied. 
Dec. 20, 184.3, she was the daughter 

_ adopted coun- 

/ . try by minis- 

t'l- - trations to the 

. wounded in the 
war with Tur- 
key (1877-78), and founded the 
order of Elizabeth to reward dis- 
tinguished Red Cross work. She 
became a widow Oct. 10, 1914, and 
died March 2, 1916. 

A fine musician, and no mean 
painter, the queen wrote under the 
pen-name of Carmen Sylva and 
published poems and stories in 
Rumanian, German, French, and 
English. Her chief works are 
Stiirme, 1881 ; Leidens Erden- 
gang, 1882 (Eng. trans. by M. A. 
Nash as Suffering’s Journey on 
the Earth, 1905) ; Los Pens6es 
d’une Roine, 1882 ; Pelesch 
Marchen, 1883, a book steeped 
in Rumanian folk-lore. Consult 
Carmen Sylva, Queen and Woman, 
E. Burgoyne, 1941. 

Elizabeth (1709-62). Empress 
of Russia. Daughter of Peter the 
Great, and therefore called Eliza- 
beth Petrovna, she was horn near 
Moscow, Dec. 18, 1709. Sho is said 
to have married a common soldier 
when quite young. During her 
cousin Anne’.s reign, 1730-40, she 
took no part in court alfairs, but gave 



Elizabeth, Queen of Frederick, Elector 
Palatine, King of Bohemia. 
Hampton Court Palace 
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rein to her somewhat abandoned 
tastes. On Dec. 6, 1741, aided 
by her intimates and partisans, 
she dethroned the child emperor, 
Ivan VI, by a coup d'etat at the 
Winter Palace, and mounted his 
throne. Throughout the Seven 
Years’ War she w^orked steadfastly 
for Russian interests, implacable 
in her opposition to Frederick II 
of Prussia. Joining with Prance 
and Austria against Prussia in 
1757, she was a tower of strength 
in the combination that brought 
Prussia almost to destruction by 
the end of 1761, her army having 
entered Berlin in 1760. To 
Frederick’s great relief, Elizabeth 
died Jan. 5, 1762, whereupon the 
alliance against him collapsed. 
Before her accession an indolent 
woman, as empress she ruled with 
unselfish energy, strengthening 
Russian prestige all over Europe, 
and carried out various internal 
reforms- She founded the uni- 
versity of Moscow, 1755, and the 
academy of arts at St. Petersburg 
(Leningrad). 

Elizabeth (1635-50). Enghsh 
princess. The second daughter of 
Charles I, she was born Dec. 28, 

1635. She was 
placed in the 
charge of par- 
liament, and 
appealed in a 
touching letter 
to the house 
of lords for 
permission to 
retain her at- 
Elizabeth, tendants. In 

English princess 1^40 ^hA hAln 

From an old print P 

ed her brother 
James, duke of York, to escape. 
She said goodbye to her father the 
day before his execution, and, 
after a visit to Penshurst, was sent 
to Carisbrooke Castle, where she 
died, Sept. 8, 1650, from fever. 
She was buried in S. Thomas’s 
church, Newport, where is a 
monument to her by Baron Carlo 
Marochetti erected by Queen 
Victoria in 1856. 

Elizabeth Philippine Maeie 
HiiLliNE (1764-94). French prin- 
cess, usually known as Madame 
Elizabeth. Born at Versailles, 
May 3, 1764, she was a grand- 
daughter of Louis XV. Devoted 
to her brother Louis XVI, she 
accompanied him on his flight to 
Varennos, and shared his captivity 
in the Temple. Accused of aiding 
Louis in 1792, she was guillotined, 
May 10, 1794. 

Elizabeth. Pen-name of a 
British novelist whose life and work 
are described under the heading 
RusseU, Mary Annette, Countess. 
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linir [Alces machlis ; Gr. alhe, 
Lat. akes). Largest member of 
the deer family, known in America 
afS the moose. The European elk 
is found in Scandinavia, Finland, 
Poland, and parts of Russia ; 
after greatly diminishing in num- 
bers it began to increase in mid- 
19th century. The adult is about 
7 ft, high at the withers, and may 
weigh over 1,000 lb. It is very long 
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Tgllr. Siiecimea o£ the conunon elk, 
or moose, Aloes machlis 

in the leg, of heavy build, short 
in the neck, with long ears, and 
has a long head with overhanging 
muzzle. The antlers of the male 
are broad and pabnated. It in- 
habits dense forests, where it 
feeds mainly on the leaves and 
young branches of the willow and 
birch as well as on lichens and 
moss. The flesh is apt to be 
coarse, and has a musky flavour. 

Elk. Group of mountains of 
Colorado, U.S.A. A section of the 
Rockies near Aspen, in Castle Peak, 
they rise to 14,259 ft, 

El-Kab. Site of the ancient 
city Nekheh, near the right Nile 
bank, 44 m. above Luxor, Upper 
Egypt, The pre dynastic capital of 
the S., it was sacred to the v^ture- 
goddess Nekhbet, identified by the 
Greeks with Eileithyia, goddess of 
childbirth — Whence the city’s later 
name Eileithyaspolis. Within the 
girdle-wall, 37 ft. thick and enclos- 
ing 75 acres, Quibell conducted ex- 
cavations in 1897. In the vicinity 
are many rock-cut tombs. The 
royal residence lay across the 
stream at Nekhen (Hieraconpolis). 

Elkan, Bejwo (b. 1877). Ger- 
man sculptor. Born at Dortmund, 
Dee. 2, 1877, he was educated in 
Switzerland and studied in Paris 
and Rome. He was represented 
in international exhibitions in 
Germany, Prance, Italy, and Eng- 
land, where he worked from 1933, 
His works included tombs, busts, 
medals, and monuments ; his war 
memorials in Germany were re^ 
moved by the Nazis, In England 
he achieved fame by a statue of 
R^eigh and bronze candelabra 
with biblical figures for King’s 
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Chapel, Cambridge. 9ther works 
include The Four Cardinal Virtues, 
at Buokfast Abbey, and a plaque 
at the Rudyard Kipling memorial 
building, Windsor. 

Elkesaites oe Elohasaites. 
Heretical 3rd century sect which 
followed alleged revelations con- 
tained in the Book of Elchasai. 
This taught that the Son of God 
had been manifested in the persons 
of many good men, and that Christ 
was merely one manifestation. 

Elkhart. City of Indiana, 
U.S.A., lying 100 m. E. of Chicago,^ 
in Elkhart co., at the junction of 
the Elkhart and St. Joseph rivers. 
It makes 60 p.c. of all band and 
orchestral instruments played in 
the world. Other products are 
motor and aircraft, railway and 
steamship equipment, pumps, 
presses, and tools. There are 
several rlj^. and an airport. 
Settled about 1833, Elkhart re- 
ceived its city charter in 1875. 
Pop. (1950) 35,646. 

Elkhound. Sporting dog, very 
hardy, with compact body, pointed 
ears, and broad skull, originating 





Elkhound. Breed of sporting dog 

in Scandinavia and used to hunt 
the elk. The coat is thick, coarse, 
and weather-resisting, the long 
outer coat grey tipped with black. 
The undercoat is soft and woolly. 
The tail, ‘ covered with thick hair, 
is tightly curled over the back. 
Height 18i to 20 J ins. the 
shoulder, weight 43 to 50 lb. The 
elkhound is bold, friendly, intelli- 
gent, and* independent, with ex- 
cellent power of scent. 

Elkmgton, George Richards 
(1801-65). British manufacturer. 
Born Oct. 17, 1801, at Birming- 
ham, the son of a spectacle-maker, 
he became partner and afterwards 
sole proprietor of his uncle’s silver- 
plating business in that city. By 
energy and experiment he made 
electro-plating a commercial pro- 
position, and superseded the old- 
fashioned method of plating by 
soldering thin sheets of silver upon 
copper. He died Sept. 22, 1865. 

Elk’s-hom Fem (Plati^cerium), 
A small genus of epiphytal ferns 
native to Australia, Malaya, Africa. 
The barren lower fronds are thick 
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and undivided, and spread close to 
the tree-trunk on which they 
grow. The much longer fertile 
fronds pn*seut the appearance of 
a stag’s antlers. 

Ell (Lat. idnay Ger, pUenhogm, 
Eng. elbow). I\I(‘.dieval European 
measure of length. It varies from 
the English ell, probably borrowed 
from France, w’bicb eipiais 45 ins., 
to the Scottish of 37 ins. and the 
Flemish of 27 ins. 

EUagic Acid or XL*:zo audio 
Acid (Oh H,j ()„). (Constituent of 
tlie animal eonendions which are 
met with in Oriental countries 
under the name of ht'zoars. It 
can also be made artificially by 
treating gallic acid in acetic acid 
solution with potassium persub 
phate and sulphuric acid. The 
name is Fr. rjalle (gall) reversed, 
with sutli.x ic. 

EUand. a ’own and urban dis- 
trict of the West Riding of York- 
shire, England. It siands on the 
Caider, 3 m. fcl.E. of Halifax, and 
makes woolltm and worsted goods, 
and rayon, and has cotton mills, 
iron foumlries, and tirtH'iay works. 
The 12th-(H‘ntury parish church ol 
S. Mary has s(UU(‘ irith-century 
glass. Until HUM) Ellaml gave its 
name to a pari. div. Pop. (1951) 
19.275. 

Ellenborough, Edward Law, 
Baron (1750-1(818). British law- 
yer, Born at Great Soikeld, Cum- 
berland, Nov. 16, 1750, ho was 
educated at Gharterhouse and 
Peterhouse, Camhriilge. He was 
calle<i to the bar in 1780 and eight 
years later was leading counsel for 
Warren Hastings (^.a,). In IB02 
he was appointed lord chief justice 
and cniated a jhuw. He was the 
only chief justice to accept a seat 
in the cabinet. He resigned offios 
in Nov., 1818, and died Dec. 13. 

Ellenborougb* Edward Law, 
Earl of (1790“1871). British ad- 
ministrator. Born Bept. 8, 1790, 
the eldest son 
of Baron 
EUenborough 
ho was edu- 
cated at Eton 
and S. John’s 
College, Cam- 
bridge, and in 
1813 entered 
parliament, 

Made lord 1st Earl of BSUen- 

1828, he be- 

came president of the board of 
control, and in 1841 governor-gen- 
eral of India. Ha crushed the 
Afghans, annexed Sind in 1842 
and subdued Gwalior, 1844. Made 
an earl on his reoall, he was first 
lord of the Admiralty in 1846, and 




ELLEN’S ISLE 

president of the board of control 
in 1858. He died I)ec. 22, 1871. 

Ellen’s Isle or Eilean 
Molacii. Islet in Loch Katrine, 
Perthshire, Scotland, It is the 
scene of Scott’s Lady of the Lake. 

Ellerman Lines. British 
steamship company. An olTshoot 
of the Bibby Line, founded in 1840, 
it was purchased in 1870 by 
F. Leyland and Co., and flourished 
as the Leyland line until 1902, 
when it was sold, the Atlantic 
service being acipiin'd by the Inter- 
national Mercantile Marine, a U.S. 
combine, and the Mediterranean 
services by Sir J. R. Ellerman 
(1862-1933). 

Ellerman Lines I^td. controls 
the City, Ellerman, Hall, Buck- 
nail, Papayanni, W(‘Htcott, and 
Lau ranee lines. The City and 
Hall lines run passi'nger and 
cargo vessels from Liverpool and 
Glasgow to India and Africa ; 
the Ellerman and Bucknall lines 
operate services to Africa, Austra- 
lia, New Zc'alaiid, India, and the 
Persian Gulf, the Far East, and 
New York ; the Westcott and 
Laurance liiK's scu’vo the M(‘diter- 
ranean. Black S( a, and the. Danube 
ports from London ; while the 
Ellerman and Papayanni lines 
have similar scTvitu'S from Liver- 
pool. The EUcu’inan lines lost CO 
vessels during the Second Great 
War. The headquarters of the 
combination arc 104-107, Loadon- 
hall St., London, E.C.3. 

Elies, Sir Hitoh Jamie.son 
(1880-1945). A British soldier. 
Born April 27, 1880, in India, ho 
went to Clifton and the R.M.A. 
He was gazetted to the R.E. in 
1899 and served in the South 
African War. He passed the Staff 
College course, 1913-14. Crossing 
with the B.E.F., ho served in 
Franco throughout the First Great 
War. He was promot(*d tempor- 
ary major-general commanding 
the Tank Corps in 1918, and was 
created K.C.M.O. in 1919. Elies 
was director of military training 
at the War Office, 1930-33, and 
master gcmeral of ordnance, 1934- 
38 ; colonel commandant of the 
Royal Tank Regiment from 1934, 
and of the R.E. from 1935. Pro- 
moted general in 1938, ho retired 
the same year and was regional 
commissioner for S.W. England in 
1939-40. He died July 11, 1946. 

Ellesmere. Urban dist. and 
market town of Shropshire, Eng- 
land. It is 11 m, S.W. of Whit- 
church on the rly. and on the 
mere and canal of the same name. 
No traces remain of its castle, 
whose site is now occupied bv 
a bowling green. S. Mary’s church 
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and dye-works, flour 
mills, and, at Stanlow, 
a large oil refinery. 
Pop. (1951) 32,653. 

Ellice Islands. 
Group of coral islands 
in the Pacific Ocean. 
Called the Lagoon 
islands, they lie N. of 
Fiji, between lat. 5° 30' 
and 11° 20' S. and long. 
176° and 179° 50' E. 
The chief industries are 
, connected with phos- 

aiien s Isle, m Loch Katrine, immortalised in Scott’s phates and conra 
poem. The Lady of the Lake ^ Formally annexed by 

is a fine Gothic structure. Agricul- Great Britain in 1915 as the 
ture is the main industry. There is Gilbert and Ellice Islands Colony, 
excellent fishing in the district. Mar- I'bey are under the jurisdiction of 
ket day, fl’ues. Pop. (1951) 2,159. iiigb commissioner for the W. 

Ellesmere. An island in the Pacific. Area 10 sq.m. Pop. 4,400. 
district of Keewatin, N. W. Terri- Never attacked by the Japanese, 
tonVa, Canada. It is the largest they formed an advanced Allied 
of the most N. group of Eastern base during the winter of 1942-43. 
.A,rctic Islands, and is separated EUichpur. Town of India, in 
from Greenland by Smith Sound the state of Bombay. It is 100 m. 
and Kennedy and Robeson Chan- W. of Nagpur, and was once an 
nela. The N. portion is known as important city and a military can- 
G rant Land, and the country to the tonment ; but its prosperity has 
S.E. as Grinnell Land from its declined. By local tradition it is 
discovery in the second Grinnell supposed to date from the 11th 
expedition, 1854. The interior W. century ; it is known to have been 
was exi)lorod by Greoly and Lock- prominent in the 13th century, and 
wood (1882-83). The E. coast is then passed under Mahomedan 
steep and rocky, and part of the rulers. Besides an old palace, the 
interior is covered by an extensive town contains early remains, in- 
ico-cap, but on the W. coast are eluding a burial shrine associated 
low rolling areas which supply with a mythical hero, Shah Abdur- 
veg(4ation for roaming herds of Rahman. Cotton is the chief in- 
caribou and musk-ox. The highest dustry. Pop. 21,200. 
named peak in Grinnell Land is Ellington, Edwarp Kennedy 
Mt, Arthur (5,000 ft.) but there (b. 1899). American negro music- 
are higher ranges beyond. In ian. “ Duke ” Ellington was born 
Lady Franklin Bay, Grant Land, at Washington, April 29, 1899, 
Tertiary coal has been found, the and first conducted his own band 
most northerly deposit of fossil in New York in 1926. Next year, 
fuel known. conducting as Duke Ellington at 

Ellesmere, Earl of. British the Cotton Club in Harlem, he 
title borne since 1846 by the family achieved an enormous reputation 
of Egerton. Prances Leveson- for “ hot jazz ” and soon took his 
Gower, a younger son of the Ist band throughout the U.S.A. and 
duko of Sutherland, assumed the in 1933 on a European tour. A 
name of Egerton in 1833, when he master of orchestral colour, jazz 
inherited the estates of the Eger- rhythms, and effective dissonance, 
tons, dukes of Bridgewater. He he composed songs like Mood In- 
was a politician with remarkably digo and Solitude which remained 
enlightened views, and won some long in the dance music repertory. 
distinotion as a writer and a Ellington, Sir Epwaru Leon- 
patron of the arts. He was created are (b. 1877). British airforce 
Earl of Ellesmere in 1846, and died officer. He was born on Deo. 30, 
Feb. 18, 1857. The 6th earl was 1877, educated 
born in 1915 and succeeded his at Clifton and ' 

father in 1944. He has property at the R.M.A., ( 

Newmarket and at St. Boswells, and commis- ' * 

Roxburghshire. An eldest son ia sioned in the ; 
called Viscount Brackley. Royal Artil- ' 

Ellesmere Port. Borough of lery in 1897. | 

Cheshire, England. It is 7 m. N. of He transferred V ‘ 

Chester, on the Mersey, and the to the R.F.C. * 

first port of caU on the Manchester 1913, and ser- 

ship canal. One of the largest oil ved in France gj- EUinffton 

ports in the U.K., it has iron, paper durin g the British air force offloei 


ELLIOT 


3034 


First Great War. Director general 
of supply and researcli at the 
ministry, 1919, he was created a 
K.C.B. the following year. In 
1923 he was A.O.C., R.A.F., in 
India ; in 1929 A.O.C.-in-C., Air 
Defence of Great Britain. EUing- 
ton was appointed chief of the air 
stag in 1933, and was inspector- 
general of the R.A.F . 1937-40. He 
was promoted marshal of the 

B. A.B. in 1937. 

EUiot, Jane or Jean (1727- 
1805). Scottish song writer. The 
daughter of Sir Gilbert EUiot, 
2nd hart., of Minto, she is famous 
as the author of The Flowers of the 
Forest, which Sir Walter Scott 
included in his Minstrelsy of the 
Scottish Border, 1802, She died in 
Edinburgh, March 29, 1805. 

Elliot, John (d. 1808). British 
sailor. Son of Sir Gilbert Elliot, a 
Scottish judge, he entered the navy 
and in 1758 served under Hawke 
and Anson. He distinguished him- 
self in 1760 off thecoast of Ireland in 
the capture of three French vessels. 
After serving in the Mediterranean 
and at Plymouth he commanded 
the Trident to America. In 1779 
he sailed under Rodney to the relief 
of Gibraltar, distinguished himself 
at St. Vincent, and fought under 
Kempenfelt. During 1786-89 he 
was commander-ia-ohief at New- 
foundland, and was promoted 
awimiral, 1795, when he retired. 
He died Sept. 20, 1808. 

Elliot, Walter Elliot (b.l888). 
British politician. Born Sept. 19, 
1888, he was educated at Glasgow 

academy and 
university and 
became a doc- 
tor, serving as 
such in the 
First Great 
War. He en- 
tered parUa- 
ment in 1918 
as Unionist 
member for 
Lanark. From 

Erri^p^ti^ 1924 until 
defeated by 88 votes in 1945 he re- 
presented the Kelvingrove division 
of Glasgow. He sat for the Scottish 
universities 1946-50, and in 1950 
was returned again for Kelvin- 
grove. He was minister of Agricul- 
ture, 1932-36, secretary for Scot- 
land, 1936-38, minister of Health, 
1938-40, and director of public 
relations at the War ofdce, 1941-42. 
P.C. 1932, F.R.S. 1935, he was made 

C. H. 1952. He was Lord High Com- 
missioner to the Church of Scotland 
general assembly 1956 and 1957, 

Elliott, Charlotte (1799-1 871 ) 
English hymn-writer. She was 
bom at Clapham, March 18, 1789, 




Ebeuezer Elliott, 
British poet 


and after an uneventful life, 
for the most part as an invalid, 
she died at Brighton, Sept. 2^, 
1871. Her hymns, amounting to 
about 150, placed her among the 
foremost British women hymn- 
writers, Many became popular, 
notably “ Just as I am, without 
one plea,” 

Elliott, Ebbnezer (1781-1849). 
British poet, known as the Corn 
Law Rhymer. Born at Masbor- 

, ough, Yorks, 

; March 17,1781, 

■ he was en- 

' gaged, like his 

father, in the 
iron trade. He 
attributed his 
father’s ruin 
and his own 
early losses to 
the bread tax, 
and in bis Corn 

From a contemporary T,a,W RllVIlleH 

sketch , -I n cti ^ I 

(1831) he 
depicted in vigorous language and 
with intense feeling the sufferings 
of the poor under the Corn Law's. 
His hymn beginning “When wilt 
Thou save the People ? ” is still 
sung. He died at Great Houghton, 
Dec. 1, 1849. 

Elliott, Grace Dalrymple (c. 
1758-1823). Reputed mistress of 
George IV. She was a daughter of 

Hew Dalrym- 
ple, an Edin- 
burgh lawyer, 
was educat(‘(i 
in Prance, in 
1771 rnanh d 
John Elliott, 
and was di- 
vorced in 1774. 
About 1782 she 
gave birth to 
a daughter, of 
whom the 
prince of Wales 
acknowledged himself the father. 
She subsequently settled in France, 
and died near Sevres, May 16,1823. 
Her account of her life during the 
French Revolution was published 
in 1859. 

Elliott, Maxine (1873-1940). 
American actress. Born at Rock- 
land, Maine, Feb. 6, 1873, she 
began acting in 
The Middle- 
man, with E.S. 

Willard (New 
York, Nov. 10, 

1890), and was 
soon taking 
leading parts, 
including that 
ofMrs. Allenby 

in A Woman « . 

of 'NTa Maxlne Elliott, 

ot No Inr^r- Amerioan aotm 

anoe. Her catwaii smith 





Grace Dalrymple 
Elliott, 

British adventuress 

After Cosway 
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Shakf'H{)eariau rtmdorings were 
gnuitly praised, H(*r first appear- 
ance in London was as Silvia in The 
Tw'o Gcuillemcn of Verona, Daly’s, 
July 2, 1895 ; tluaieeforward she 
acto<l in England fn^pK-ntly, a 
notable sin'cess being Zuleika in 
Joseph and His Brethren (His 
Majesty’s, 1913). She die<l March 
6, 1940. Her sister, {U*rtru<Ie ( 1874 
-1950), also an actress, marrioHl Sir 
Johnston Eorlx^s- Robertson (r/,?».) 

Elliott, Walla<’K Hahoi.I). Bri- 
tish clergyman. Educated at Coll- 
yor’s Scdiool ; Brasenose Oolk^ge, 
Oxford ; and Ripon Clergy Col 
lege, he W'as curate of (Juishorough, 
19074)9; vicar of Holy Trinity. 
Eolkostono, 1918 29; canon and 
precentor of Ht. Paul’s (’athedral, 
H)29™30 ; vicar of St. Michael’s, 
Chester Square, 1930 34; pre- 
centor, 1941, sub-dean, 1945 48, 
of H.M. (’hapels Royal ; vicar 
of St. Mary’s, Warwick, 1948-49. 
hon. canon of (Vnuuitry Cathedral, 
1948-4t) ; became chaplain of the 
order of St. »lohn of Jerusalem, 
1944. He w'Hs a notable radio 
pnxieher in the I930.s. Published 
\torks include Undiscovered Ends 
(autobiography) ; The Christian 
in His Blindntws. 

EUip se (Or. dleipms). A curve 
such that sum of the distances 
of any point on it, from two fixed 





Ellipse. SS*, !oci oa the axis XXK AA‘ 
priaolpal diameter. P is any point on 
the ellipse, and has the property that 
SP4 S‘P is oonstant 

points within it, is constant. When 
the fixed points coincidt* the curve 
becomes a circle. See Conic Sections. 

ElHpais. Figure of speech, 
whereby part of a senWnce, strictly 
necessary for complete fullness of 
expression, but which can easily bo 
supplied from the grammatical 
connexion, is omitted. It is often 
deliberately employed in writing, 
in order to lay stress upon what is 
more important ancf essential, 
unessentials being omitted. 

ElHpsoid. Solid of which all 
sections aro either ellipses or 
circles. See Geometry. 

Ellis, Hkney Havfxock (1869** 
1939). British author and psycho- 
lo^st. Born at Croydon, Feb. 2, 
1869, he studied medicine at 8. 
Thomas’s Hospital, Ixindon, but 
before qualifying went to Aus- 
tralia, where he spent 1876-79 as a 
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Havelock Ellis, 
British author and 
psychologist 


teacher. Returning; to England, 
he qualified, but after two years 
in medical practice he gave himself 

almost exclu- 
sively to liter- 
ary and scien- 
tific work. 
From 1889 to 
1914 he ed- 
ited the Con- 
te m p o r a r y 
Science Series. 
A student of 
the patho- 
logical and 
psychological 
aspects of sex, 
in 1897 he published the first volume 
of studies in the Psychology of Sex, 
the seventh and final volume ap- 
pearing in 1928. Although this was 
written as a strictly scientific treat- 
ise and made no effort to popu- 
larise the subject, the first volume 
gave rise to an outburst of scanda- 
lised vituperation and a prosecu- 
tioia followed, with the conse- 
quence that later volumes were 
published in the U.S.A. He died 
July 8, 1939. 

Ellis’s psychological work was 
based upon biological study rather 
than experimental' work ; there- 
fore his position has been obscured 
by the greater popularity enjoyed 
by Freudian psychology. His 
writings ar<^ distinguished by a 
deep sympathy and understanding 
combined with what was when he 
began to w'rito a new and scienti- 
fic approach to old problems. In 
addition to Studios in the Psycho- 
logy of Sex, Ellis wrote on general 
literary and psychological subjects, 
e.g. The New Spirit, 1890 ; The 
Criminal, 1890; Affirmations, 1897; 
The Nineteenth Century, 1900 ; 
The World of Dreams, 1911 ; The 
Philosophy of Conflict, 1919 ; Lit- 
tle Essays of Lovo and Virtue, 
1922 ; The Dance of Life, 1923 ; 
Sonnets from the Spanish, 1925 ; 
My Confessional, 1934. His auto- 
biography, My Life, appeared 
posthumously in 1940. 

ElUs, Mary (b. 1B99). Ameri- 
can actr(‘sa and singer. Born in 
New York, Juno 15, 1899, she 
became an art student and subse- 
quently studied singing, making 
her first appearance on the London 
stage in 1930 in Knave and 
Quean. The following year she 
played in O’Neill’s Strange Inter- 
lude. Other successes include 
Music in the Air, 1933 ; and she 
was associated with Ivor Novello 
in his productions, Glamorous 
Night, 1935 ; The Dancing Years, 
1939 ; Arc de Triomphe, 1943 , 
and The Gay Pavilion, 1945. She 
also made films in Hollywood. 


EUis, Robinson (1834-1913). Ellore or Eluru. Town of 
British classical scholar. He was Andhra Union, India, capital of 
born at Harming, Kent, Sept. 5, W. Godavari dist. It stands near 
1834, and educated at Rugby and Colair Lake, is noted for its 
Balliol College, Oxford, where his carpets, and has a large trade in 
career was most distingiiiahed. In grain. Pop. (1951) 87,213. 

1883 ho became reader in Latin at Ellsworth, Lincoln (1880- 
the university, and in 1893 pro- 1951). American explorer. Edu- 
tessor of Latin. He is chiefly known cated at Columbia and Yale uni- 
tor his work on Catullus, whose versities, he held a number of en- 
poema he edited and also translated gineering appointments in the 
m the original metres ; while his U.S.A. apd Canada until 1924, 
Comrnentary on Catullus (1876, when he organized a geological ex- 
i-riid cd. 1889) ranks as the highest pedition to the Andes. In 1925 he 
authority on its subject. He died was commander and navigator of 

the Amundsen-Ellsworth polar ex- 
EUis Island. Island with an pedition and in 1926 joint leader 
^ea of 274 acres in Upper New of the Amundsen-EUsworth-Nobile 
xork Bay, U.S.A. It was a head- transpolar flight from Spitsbergen 
quarters of the immigration and to Alaska. He was scientific 
naturalisation service of the U.S. director of the Wilkins-Ellsworth 
I labour during 1892- trans- Arctic submarine expedition 

Uo4. Here immigrants of dubious of 1931, and in 1935 flew 2,000 
status^ were held wdiile the au- miles across the Antarctic, claiming 
th critics investigated their situa- 300,000 sq. m. of territory for the 
tion in relation to immigration U.S.A. He died May 26, 1951. He 

T» received awards from foreign gov- 

Robert William ernments and scientific societies. 
(1774-1831). British actor and He published Our Polar Flight 
theatrical^ manager. Born in Lon- (1925) ; First Crossing of the Polar 
don, April 7, 1774, the son of a Sea (1926) ; Beyond the Horizon 
watchmaker, and educated at S. (1938). /See Antarctic Exploration; 
Paul’s School, he made his first Arctic Exploration, 
appearance at Bath, as Tressel in Ellwood, Thomas (1639-1714). 
Richard HI. On Aug. 29, 1796, he English author and Quaker. He 
played Sir Edward Mortimer in a was born at Crowell, Oxon, and 
revival of George Colman’s The became a Quaker in 1659, a con- 
iron Cheat at The Haymarket. He version which cost him several 
made his d6but at Drury Lane, terms of imprisonment. He became 
Sept. 20, 1804, succeeding Kemble companion and reader to Milton 
as Rolla in Pizarro, continued a after the latter lost his sight, and 
member of the company till 1809, suggested to him the idea of Para- 
rejoined it for 1812-15, and was disc Regained. He assisted George 
lessee of the theatre 1819-26, when Fox in the dissemination of his 
ho retired bankrupt. He after- principles. Ellwood’s most im- 
wards became lessee of the Surrey portant work is his autobiography, 
Theatre, where he played until which was finished by Joseph Wy- 
within a fortnight of his death on cth and published in 1714; newed. 
July 8, 1831. Both as tragedian 1900. He died March 1, 1714. 
and as comedian Elm (Ulmus), 


Elliston was consi 
derod outstanding. 

EUora. Ruined 
town of India, in 
Bombay (until 1956 
in Hyderabad) 
13 m. N.W. of Aur- 
angabad. It is fam- 
ous for the Kailas 
temple, 8th cent., 
and for its rock 
temples and caves 
dating from the 6th 
to the 9th or 10th 
cent. Those oaves 
cover the face of a 
hill for 14 m. and be- 
long to three groups 
— Buddhist, 12 



A native tree of 
Great Britain, of 
the family Ulma- 
ceae. More fre- 
quently found in 
avenues, parks, 
and hedges than 
in woods and for- 
ests, elms flourish 
in any soil, but to 
attain to their full 
height of 80 ft. or 
thereabouts, and 
to make the best 
wood, require a 
rich alluvial loam. 
The most familiar 
species are wych 
elm {U. montana) 


caves, Brahminical, and bell elm (U. 

To-;« K Elm tree m lull foliage. It is a com- til+u 

17, and Jam, 6 . paratively shallow rooting tree campestns). Both 

/See illus, p. 1871. F,B,mnkina may be planted 
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in open weather at any time be- 
tween autumn and spring. The 
usual way of increasing in private 

gardens is by 
layering, or in 
the case of the 
bell elm by 
removal of 
suckers, as 
this tree seeds 
scantily. Elms 
should not be 
planted near 
dwelling - 
houses, as the 
timber has a 
tendency to 
decay inward- 
ly, involving 
darker of the limbs dropping oS 
suddenly, without any warning, 
especially in high winds. 

Elmaii} Misoha (b. 1891 ). Rus- 
sian violinist. Bom at Talnoi, 
Russia, Jan. 20, 1891, he received 
his musical education at Odessa 
and under Cui at St. Petersburg 
(Leningrad). He made his debut 
there in 1904, afterwards appear- 
ing in Berlin, Dresden, and else- 
whe^ His first appearance in 
London took place March 21, 1905 ; 
in New York in 1908. From the 
first he was recognized as one of 
the world’s greatest violinists. 
He later resided chiefly in the 
U.S.A. 

Elmei. Name of a small ancient 
British kingdom. It existed in 
the 6th century and earlier, but 
was ended when conquered by 
Edwin, king of Northumbria, about 
617. It roughly corresponded to 
the West Riding of Yorks. The 
name was long preserved by the 
forest of Elmet and exists in Bar- 
wiek'in-Elmet and Sherburn-in- 
Elmet, both near Leeds. 

Elxnina or St. George del 
Small port of Ghana (Gold 
Coafi^h 8 m. W.S,W. of Cape 
Coast Castle. It was the &st last- 
ing European settlement on that 
coast. ]^re is a castle, built by 
the Portuguese in 1482 and suc- 
ceeding years, taken by the Dutch 
in 1637, and transferred to the 
British in 1872. 

Elmira. City of New York, 
UR. A., the 00 . seat of Chemung co. 
On the Chemu]^ river, 145 m. S.E. 
of Buffalo, it is served by several 
rlys* It contains the state refor- 
matory for male offenders between 
16 and SO. Elmira College for 
women, 1855, was the earliest U.S. 
oolite to give women degrees com- 
parable^ with those for men. A 
busy rly. and industrial centre, 
Elmira makes bridges, office equip- 
meat, boilers, valves, leather and 
knitted goods. Settled in 1788, it 


was incorporated in 1828 and 
received a city charter in 1864. 
Mark Twain wrote much and is 
buried here. Pop. (1950) 49,716. 

El Misti. Volcanic mt. of Peru 
in the prov. of Arequipa, by which 
name the mt. itself is sometimes 
called. It is a few miles N.E. of 
Arequipa city. Alt. 20,000 ft. 

Elmore Process. Method of 
making seamless copper (or other 
metal) tubes by depositing the 
metal by electrolytic action on a 
bar or mandrel kept rotating in the 
electric bath. It was devised by 
J. 0. S. Elmore, an engineer in 
India, in 1896. A tube so formed 
would be wanting in mechanical 
strength if the deposition only 
were depended upon. Elmore 
therefore compacted the tube as 
the deposition of metal proceeded 
by rotating the mandrel against an 
agate burnisher, and thus greatly 
increased its strength. The advan- 
tage of the process lies in the 
purity of the product and the 
ehmination of smelting processes. 

Elmshom. Town of Schleswig- 
Holstein, Germany. It stands on 
the Kriichau, about 10 ra. from its 
junction with the Elbe and 23 m. 
N.W. of Hamburg. It is a river 
port. Pop. (eat.) 16,000. 

Elmsley, Peter (1773-1825). 
British scholar. Educated at West- 
minster School and Christ Church, 
Oxford, he showed a remarkable 
aptitude for study. He was or- 
dained, but devoted most of his time 
to the study of the classics and won 
a reputation throughout Europe 
by his critical work on the Greek 
tragedians. He wrote for the Edin- 
burgh Review and the Quarterly 
Review. In 1823 he became princi- 
pal of St. Alban Hall and Camden 
professor of ancient history at 
Oxford. He died March 8, 1825. 

Elmslie, William Gray (1848- 
89). British divine. Bornatlnsoh, 
Aberdeenshire, Oct. 6, 1848, he 
was educated at Aberdeen univi^r- 
sity and New College, Edinburgh, 
and later studied in (lermany. In 
1873 he became assistant to Dr. 
J. Oswald Dykes, at Regent’s 
Square Presbyterian church, Lon- 
don, and was chosen minister of 
Willesden Presbyterian church in 
1875. In 1880 he was appointed 
tutor of Hebrevr in the Presby- 
terian College, London, being 
elected to the professorship of 
Hebrew and O.T. literature in 
1883. He died Nov. 16, 1889. 

son, William Alexander 
Lepe (b. 1885), a distinguished 
Oriental scholar, clergyman, and 
professor, wrote Aboda Zara or 
The Mishna on Idolatry, 1911, and 
Studies in Life from Jewish Pro- 


verbs, 1917. He became principal 
of \\Vst minster College, Cam- 
bridge, in 1935. 

Elobey. Two small islands, 
called Great and Little, off the 
mouth of the Gabun riv(T, W. 
coast of Africa, belonging to Spain. 
Great Elobey is covered with bush, 
and has an area of f sq, m. The 
area of Little Elobey is 22 acres. 
Th(‘ islands are undcT the control of 
a sub-governor, who is responsible 
to the governo*r-gfmern 1 resident at 
Santa Isabel on tlu^ island of Fer- 
nando Po. Th<‘ inhabitants are 
mostly of the B(mga tribe. 

Elocution (Lat. ehxjui, to speak 
out). The art of effeedivo public 
speaking. In classical times it in- 
cluded oratory, but now refers 
solely to* the method and manner 
of delivery, the right study of 
which includes breath control, 
voice production, articulation, pro- 
nunciation, and (‘xpr(‘KHion. 

Breath is tlu^ motive power of 
the voice. Authorities agree that 
the intercostal diaphragmatic me- 
thod of breathing, i.e, the free ex- 
pansion laterally of the lungs at 
their base and the desctmt of the 
diaphragm in inspiration and the 
reverse action with an <*V(‘n abdo- 
minal pressure in expiration — in- 
haling quickly and silently and 
exhaling slowly ami (‘venly — ogives 
a maximum ot breath with a mini- 
mum of exertion. There should 
always be a stipply of breath in the 
lungs, and inspiration should be 
renewed well wforo expiration is 
accomplished. A speaker’s words 
should be poised on th(^ breath, for 
any escape through or between the 
words will cause loss of tone and 
power and, under continuous 
strain of public work, may lead to 
permanent injury of the voice. An 
open throat, a mobile jaw, muscu- 
lar control of the tongue and soft 
palate, together with right control 
of the breath, are the keynotes 
of correct voice production. 

^ A sense of rhythm and beauty of 
diction, with a distinctive delivery, 
is as essential in the speaking of 
modern, as in that of classfoal, 
selections. Enunciation is the 
medium for expressive pronuncia- 
tion, clearness of articulation being 
of the greatest importance. The 
tongue, hard and soft palate, 
gums, teeth, and lips all constitute 
part of the articulating organs, and 
by their partial or complete con- 
tact the consonants are formed. 
Vowels, being purely vocal, are 
produced by the changing shape of 
the mouth cavity and varying 

E oeitions of the tongue. Face must 
e varied according to the different , 
emotions express^ Emphasis iS ’ 



KIt p. Leaves and 
flowers of com- 
mon elm 
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used principally to mark the 
salient wor<l or words of a sen- 
tence, so as clearly to define the 
meaning. Its too frequent use 
negatives its own value, and over- 
emphasis is an offence to the intel- 
ligence. Pausc‘s facilitate proper 
phrasing, and at the same time 
permit the reciter to take br(‘jith ; 
the rhetorical pause, in which the 
breath is suspended, is used to 
emphasise some special effect. 
Tone should illuniino and colour 
the words so that the full beauty of 
the theme is expressed. 

Elohist. Term usc'd in Biblical 
criticism to denote the writer of 
one of the documents used in the 
compilation of the Pentateuch, or 
rather the Hexateuch. This is 
called the Elohist ic document, be- 
cause the writ(T uses consistently 
the name Klohim for the God of the 
Hebrews, wluTeas the writer of 
another document (the .hdiovistic) 
employs with equal consistency the 
divine name Jehovah, 

Elongation. In astronomy, the 
angle subtended at the earth be- 
tween a planet and the sun. For 
Mercury it vari(‘s between 0® and 
28° (greatest elongation) as the 
planet revolves in its orbit ; for 
Venus between 0° and 48°. These 
planets are therefore always seem 
close to the sun, i.e. as morning or 
evening stars. For the outer plan- 
ets the elongation can have any 
value from 0° to 180°, and they are 
therefore visible from time to time 
at all hours of the night. 

Elongation. In metallurgy, the 
degree of permanent extension in 
a test piece of standard dimension 
before fracture takes place under 
the action of tensile stresses. It is 
invariably expressed as a per- 
centage of the original gauge 
length marked off on the test piece. 
As so defined, elongation is the 
sum of two separate and measur- 
able elongations, one being a 
general extension over the whole 
of the parallel part of the speci- 
men, and the second a local exten- 
sion taking place at the point of 
fracture. The first increases with 
the applied load and varies directly 
with the gauge length, while tie 
local extension varies with the 
cross-sectional area and is inde- 
pendent of the gauge length. This 
implies that as the gauge length 
becomes shorter the effect of this 
1 ocal extension upon the extension 
as a whole becomes greater, so 
that the gauge must bear a certain 
relation to the cross-sectional area 
of the test specimen. 

Elopement. Name given to the 
secret flight of a pair of lovers, 
generally with the object of mar- 
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riage. Unless abduction can be 
proved it is not an offence against 
the law. See Abduction. 

El Paso. City of Texas, U.S.A., 
the county seat of El Paso co. The 
largest city on the Mexican border, 
a favourite health resort, and a port 
of entry, it stands 3,760 ft. above 
sea level on the Rio Grande, which 
separates the state from Mexico. 
Situated opposite Ciudad Juarez, 
it is served by several rlys. El 
Paso processes copper, lead, and 
silver ores, refines petroleum, and 
ships oil, ores, livestock, wool, 
hides, cotton, and farm produce. 
It has saw mills, cotton mills, 
machine shops, and flour mills. 
The area is to benefit from Ele- 
phant Butte dam, on the Rio 
Grande, 120 m. to the N. El Paso 
was named from its situation in a 
rift in the mountains, and was 
settled in 1827, being incorporated 
as a town in 1875. English and 
Spanish are spoken in the city, 
60 p.c, of whose inhabitants are of 
Mexican blood and whose architec- 
ture is largely Spanish. Fort Bliss, 
the largest U.S. cavalry post, is 
here. Po^p, (1950) 130,485. 

Elplimstone, Mountstuaet 
(1779-1859). British administra- 
tor, Born Oct. 6, 1779, the fourth 

son of the llth 

pur in 1804, he 
was sent as en- 

Mountstuart ElpUn- ^ to K^bul 

SbOUGf JBirtvlSXl • *1 C)r\c> Jl 

administrator loUo, and 

From a portrait in the was resident 

Brltl.hMu,tum Poona in 

1811-17, and commissioner after 
its annexation. During 1819-27 
ho was governor of Bombay. He 
returned to England in 1829 and 
lived in retirement, twice refusing 
the governor-generalship of India, 
and died Nov. 20, 1859. Elphin- 
stone compiled the famous legal 
code known by his name, and vir- 
tually founded the system of state 
education in India. Elphinstone 
College, Bombay, was endowed by 
the natives as a memorial to his 
administration. He wrote a 
valuable account of the Kingdom 
of Cabul and its Dependencies, 
1815 ; and a History of India, 
1841. His own life was written by 
J. S. Cotton, 1892. 

Elphinstone, William (1431- 
1514). Scottish prelate. A native 
of Glasgow, he attended its uni- 
versity, of which . he became 
rector in 1474. He was made 
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bishop of Ross in 1481, and 
nominated to the see of Aberdeen 
in 1483. In 1488 he was appointed 
lord chancellor and lord privy 
seal in 1492. In 1494 he estab- 
lished King’s College, the original 
foundation of Aberdeen university, 
appointing Boece (q.v,) first rector 
and securing grants from James 
IV for its maintenance. He intro- 
duced the printing press into 
Scotland, 1507. He died at Edin- 
burgh, Oct. 25, 1514, it is said 
through grief over the battle of 
Ploddcn. 

Elsie Venner. Novel by Oliver 
Wendell Holmes. After serial pub- 
lication in the Atlantic Monthly 
under the title of The Professor’s 
Story, the novel was published in 
volume form in 1861 as Elsie Ven- 
ner : a Romance of Destiny. Its 
theme is the possible effect of ante- 
natal influence upon individual 
conduct. A- mother is bitten by a 
rattlesnake shortly before giving 
birth to her child. The romance 
shows Elsie Venner’s whole life 
and character affected by that 
pre-natal poisoning, since her 
nature turns out to be half that of 
a snake. 

Elsinore (Dan. Helsingor). Sea- 
port in Denmark. In the dist. of 
Frederiksborg and on the island of 
Zealand, it stands on The Sound, 
and has ferry communication with 
Helsingborg on the Swedish coast, 
and connexion by rly. with Copen- 
hagen, 25 m. S. Shipbuilding is 
the principal occupation, and iron- 
founding, engineering, and agri- 
culture are carried on. The place is 
the scene of Shakespeare’s Hamlet. 
Pop. 15,841. 

Elster. Name of two rivers of 
Germany, the Schwarze (black) 
and Weisse (white). The former 
rises in the mountains between 
Saxony and Bohemia and flows 
mainly N. until it falls into the 
Elbe 10 m. above Wittenberg. Its 
length is 110 m. The white Elster 
rises near Cheb in the Elstergebirge 
in Bohemia, but most of its course 
is in Saxony. It falls into the Saale 
in two branches, one near Halle 
and the other near Merseburg. It 
flows past Plauen and Leitz, and 
past Leipzig, where the Pleisse 
joins it. Its length is 120 m. The 
town and watering-place of Elster 
stands on the white Elster near the 
Bohemian border. The Elsterge- 
birge is a range of mountains in 
Bohemia. It runs from the Erzge- 
birge to the Fichtelgebirge, and 
reaches a height of 2,630 ft. 

Elstow (formerly Helenstow). 
Parish and village of Bedfordshire, 
England. It is 1 m. S. of Bedford, 
and is noted as the birthplace of 
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John Bunyan {q.v.). The church, Avery Hill, and Well Hall Ph^a- 
restored 1880, includes early Nor- saunce. Pop. 28,308. 
ipu work. Eltham Palace was built towards 

Els^ee. Rural dist., parish, the end of the 13th century. It 
and village of Herts, England. It owes its origin to Anthony Bee. 
has a railway station, 7 m. S. of St. bishop of Durham, who appears to 
Albans. The church ofS. Nicolas have lived here c. 1296-1311. At 
was rebuilt in the 19th century, first a fortified manor house, it 
Here are paper mills and a large was subsequently converted into a 
reservoir. Efim studios are at royal residence. The great hall and 
j^reham Wood near by. Pop. part of the old kitchens adjoining 
(rural dist., 1951) 14,757. are fine examples of domestic archi- 

ELswick. District of Newcastle- tecture of the reign of Edward IV. 
upon-Tyne, England, including a The 15th century bridge across the 
ward in the W. of that county moat, which still remains, led by 
borough, and having a railway way of a gatehouse to a large court, 
station. Here are extensive works The architecture of the palace is 
of Vickers-Armstrong, Ltd. Dur- notable for the fine oriel windows, 
ing both Great Wars vast quanti- the open timber roof of the hall, 
ties of munitions of war were and the gables, with beautifully 
manufactured here. Elswiok Park carved barge boards, of th(‘ 
was opened as a public recreation kitchens. In 1933 Stephen Court- 
ground in 1878. auld was granted a 99 years’ crown 

Ea Teb, Battle or, Bought by lease of Eltham Palace on eon- 
the British, Feb. 29, 1884, against dition that he restored the build - 
the Arabs. El Teb is a post in the ings, demolished the haphazard 
Anglo-Egyptian Sudan, on the additions, and built a new house on 
road from Trinkitat on the Red approved plans. In 1945 he sur- 
to Tokar. In 1883 Osman rendered his lease and on Sopt, 20 
Digna was besieging Tokar, and Lord Nathan, under-secretary for 
Valentine Baker, with a force of War, opened Eltham Palace as a 
4,000 men, was sent to relieve it. training college for the Royal 
On Feb. 4, 1884, he was met by the Army Educational Corps. 

Mb^men and was routed, two- Eltham. Township of North 
thmls of his men being kiUed. Island, New Zealand. It is on the 
loksj then surrendered. main line from Wellington to New 

A Bnt^h force of 4,400 men was Plymouth, from which it is 36 m. 
then ooH^ted from Egypt and S. The chief centre of the Taranaki 
India, ^d under Sir G. Graham district, it has an extensive dairy- 
w^ knded at Suakm. On Feb. 29 ing industry. Pop. 1,880. 

cSSnTmTl T, Salt lake of 

S 1 of Stalingrad. 

thet^lTes m wild fury agamst the It lies on the border of the Kirghiz 

a fierce Steppes, 60 m. E. of the Volga, 
they were decisively beaten. Area, 60 sq. m. Although it re- 

Wlltl ,'^f 0 34 ceives the waters of several streams 

largely and has no outlet, it is very 

'’y impregnated 

raZm ^"1*’ tfio^ands" of tons being 

Eltham. Pansh of Kent, m the extracted from it vearlv Th^ 

s"? “r ^oolwioh, 8 m. Kalmucks call it the^lake of gold 

S.E.ot WonBntobyeleotrified Elton, GonniBT Son, 1st 

* “arketmg town, it Baron (b. 1892). British DoUlical 
hall r . Born klaroh 29 hj 

which still re- V ^ 

mains. Well Hall, ' ' • ' ' ' ^ . 

an Elizabethan 
mansion, is sup- 
posed to have 
been occupied by 
Sir Thomas Mdre’s 
daughter. The 
Tudor outbuild- 
^ was restored 
in 1935 and is now 
used as an art 
gallery and res- 
taurant. Eltham 
has many open 

spaces, includiim „ 

Eltham Common, *afl.am‘r4uct*bS tato j 
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Lord Elton, 
British political 
writer 



eluv ial 

was cdu(‘att‘d at- Rugby and Bal- 

liol CnlU^gfs Oxford^ and at 
s (^luoon’H C'olh'gu lincame lecturer in 
^ ^ • . modern his- 

1919-39. 

^ admirer of 

^ '• Ram.say Mac- 

f ^ Donald (whose 

! Lif(‘ he wrote, 

ifz. Jr ''ll linst voi.1939), 

fie; lied from 
A the Labour 

■» MtKm l>arly in 1031 

^ Lord Elton, for support of 

. British political that Htates- 

* . man at the 

, time ot the formathui of the 
, Nat ional gfiViTinmmt, The follow- 
ing year he h<‘eam(‘ editor of the 
National Labour party’s ofiieial 
organ, The Ke\VH-L(‘tttu% a post he 
retained until 1938. He* was raised 
to the i)eerag(‘ as Lord Elton of 
Headingfon in 1934. His public- 
ations inehide verse, essays, and 
political writings. A .trequent 
broadcast <‘r, h(? served on numerous 
committees, e.y. llllswiiter Com- 
mittee on I>r<)a< least Ing, 1935; 
Kf)ad Accidents Emerg(‘my Coun- 
cil. 1936- 41. 

Elul. 1’he si.Kth month of the 
sacred and twelfth month of the 
civil y(‘ar of flie dews, correspond- 
ing approximately to Aug.-Hept. 

It is mentioned in the book of 
Nehemiah. See (’alendar. 

Elutriation (Lat. Hutriare^ to 
wash out). Rrfiec'ss of obtaining 
mineral substanees in a finely 
powdered condition by diffusing 
them in water after they have 
been ground or crushed. In an 
olutriator the coarser particles 
rapidly subside, and the water 
which still holds the finer particles 
in suspension is decanted into 
another vt^ssel and the jmwder 
allowed to settle, ^'he process is 
used for obtaining emery of differ- 
ent grades of fineness, for prepar- 
ing jewellers’ rouge, and other fine 
sizing processes. 

Eluvi^ Deposits. Term used 
in^ mining geology for natural 
mineral concentrations formed, 
without stream action, upon hill 
slopes as a result of weathering of 
metalliferous lodes or rocks that 
outcrop above them. The heavier 
and more resistant minerals collect 
just below^ the primary source ; 
while the lighter minerals are fur- 
ther removed by the action of rain 
or wind* ^ This tyj>e of natural 
concentration is not so efficient as 
that brought about ^ stream 
action {su Fluvial Depemits) ; 
consequently the primary source 
must generally be tairiy rich itself 
to give rise to economic residuals. 
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The most important eluvial de- 
posits are of gold, tin, and colum- 
bite-tantalite. Gold cluviala are 
found in Australia, New Zealand, 
East and West Africa, and the 
U.8.A. Deposits in Malaysia, Bel- 
gian Congo, Australia, and Nigeria 
are notable contributors to the tin 
production, whilst those of Nigeria 
contain columbite-tantalite and 
occasionally smaller amounts of 
wolfram. Minor deposits of man- 
ganese, kyanitc, barite, and gem- 
stones may occur as eluvial 
deposits. 

Elvaxi. Term applied by the 
Cornish minor and quarryman to 
any hard rock not typically gran- 
ite. Whereas it generally refers to 
dykes of quartz- or granite- 
porphyry, hard epidiorite may be 
called blue elvan. The porphyries 
of Cornwall are late granitic in- 
jections into the main granite, 
generally in the form of steeply 
dipping sheet-like bodies many 
yards in jvidth. Although similar 
to granite in mineralogy and 
chemical composition, they have 
a different texture. They have 
relatively large crystals of quartz 
(quartz-porphyry) or of the other 
essential mineral constituents of 
granite (granite-porphyry) set in a 
fine-grained matrix of quartz, 
feldspar, and mica. 

Elvas. Frontier city of Portu- 
gal, in Purtalegre dist. It stands 
on an affluent of the Guadiana, 


aerial bombardment after his re- 
fusal to hand Norway over to 
German control. King Haakon 
was not injured, and later escaped 
to Great Britain, but some of his 
party were killed by machine-gun 
fire. 

Elvey, Sir George Job (1816- 
98). British organist and composer. 
Born at Canterbury, March 27, 

iSlG, he be- 
came a choris- 
ter at the 
cathedral and 
a pupil of the 
organist. He 
was organist of 
iS. George’s 
chapel, Wind- 
sor, 1835-82. 
He was knight- 
ed in 1871, and 
died Dec. 9, 1893. Elvey’s com- 
positions are chiefiy church music ; 
he composed the tune of Come, 
Ye Thankful People. 

Elvey, Maitrioe. Professional 
name of William Seward Folkard 
(b. 1887), British actor and stage 
and film director. He was born in 
Yorkshire, Nov. 11, 1887. In 1912 
he was engaged by Granville- 
Barker as stage director in 
America for the production of 
Fanny’s First Play. He returned 
to England and devoted himself 
exclusively to film production 
(over 160 films after 1918). He 
was director of productions to 



Sir George Elvey, 
British organist 



Elvas. Fortifications ot the city defending the Spanish 

frontier of Portugal 


170 m. E. of 
Lisbon and 10 m. 

W. of Badajoz, 
on the Lisbon- 
Madrid rly. It 
has a Gothic 
cathedral, a 16th 
century at [ueduct 
4 m. long, a 
Roman castle, 
and an arsenal. 

The manufac- 
tures include pot- 
tery and brandy. 

The Roman Al- 
pesa or Helvas and the Moorish 
Balesh, Elvas is an historic place ; 
it holci out against the Spanish 
in 1658 and 1711, but fell to the 
French in 1808. Pop. 11,747. 

Elver. Young eel, the stages of 
whose life history are described 
under Eel. 

Elverum. Town in Norway, at 
the entrance to the Oaterdal, the 
most eastern of the great Nor- 
wegian valleys, and an important 
junction on the Oslo-Trondheim 
rly. On April 11, 1940, King 
Haakon removed from Hamar to 
Elverum in face of the German 
invaders, and a few days later the 
town was reduced to ruins by 


Julius Hagen and president of the 
British Association of Film Direc- 
tors. He also made pictures in 
France, Germany, and Hollywood. 

Elvira, Council op. Ecclesi- 
astical assembly held at Elvira 
in Granada, early in the 4th cen- 
tury. It was attended by nineteen 
bishops, and put forth about 
eighty canons dealing with church 
discipline. It forbade the venera- 
tion of pictures in churches, 
ordered attendance at mass on 
Sundays, and enjoined celibacy 
on the clergy. 

Elwes, Gervase Cary (1866- 
1921). British singer. Born at 
Billing HaU, Northampton, Nov. 


15, 1866, he was educated at the 
Oratory School, Birmingham, and 
Christ Church, Oxford. He aban- 
doned a diplomatic career for 
singing, and appeared as a pro- 
fessional tenor at Kendal in 1903, 
and in London with the Handel 
Society. Possessing superb dic- 
tion, he sang with, great success in 
oratorio, but more especially in 
Lieder. He appeared regularly at 
promenade concerts and gave re- 
citals with Fanny Davies {q,v.) in 
Germany. He died at Boston, 
Jan. 12, 1921, as the result of a 
train accident during a concert 
tour. A fund to assist young musi- 
cians commemocates him. 

His son Simon (b. June 29, 1902) 
studied at the Slade School, and 
became a portrait painter, exhibit- 
ing regularly at the R.A., becom- 
ing A.R.A. 1956. 

Elwes, John (1714-89). British 
miser. Born April 7, 1714, son of 
Robert Meggott, on succeeding to 
the estate of his uncle. Sir Hervey 
Elwes, he assumed his name. The 
estate having been much encum- 
bered, habits of frugality had 
turned Sir Hervey into a miser, 
and John Elwes proved an 
apt pupil. Good-hearted by na- 
ture, he was kindly to all but 
himself. He lent money to fellow 
members when M.P. for Berkshire, 
1772—84. After a life of the utmost 
penury, he died Nov. 26, 1789. 
He left over £500,000. 

Ely. Episcopal city, urban 
dist., and market town of Cam- 
bridgeshire, England. It stands on 
an eminence on 
the left bank oi 
the Ouse, in the 
Isle of Ely— which 
ranks as a separ- 
ate administra- 
tive county, and 
forms a county 
constituency — 16 
m. N.N.E. of 
Cambridge. It is 
famous for its magnificent cathe- 
dral. In 673 Etheldreda founded a 
monastery here for monks and 
nuns, and became first abbess. It 
was destroyed by the Danes in 870, 
and in 970 was refounded as a 
monastery by Ethelwold, bishop 
of Winchester. 

The present cathedral was begun 
by Abbot Simeon in 1083. It 
embraces every style of architec- 
ture from Early Norman to Late 
Perpendicular. It is 637 ft. long 
and 189 ft. across the great tran- 
septs. The W. portion of the nave 
and W. tower were added in 1180 ; 
the fine Galilee or W. porch was 
completed about the beginning of 
the 13th century ; the choir was 



Ely. Arms of 
the bishop 





Ely. The cathedrd viewed Iiom the west. The ISth century west tower and 
0iHlee porch; to the right, the south-west transept and tower, of Transirional 

Norman architecture 


the inn or hostel of the bishops of 
Ely, of which the church of S. 
Ethcldreda, restored to Roman 
Catholic worship m 1874, was the 


Photothrom 


erected between 1235-62 ; the 
beantifnl Decorated octagon tower 
and huitem (170 ft. high), finished 
in 1^8, took the place of the 

central tower, which collapsed six 
years earlier ; the Jady chapci 

(now the parish church) dates from 
1321-40. Since 1845 the edifice 
has undergone restoration. Within 
the precincts are the Tudor 
bishop’s palace, the King’s School 
(1541), and a theological college. 
My became a bishopric 1109. 

day, Thurs. Pop. ( 1951 ) urb. 
dfet. 9*989 : Tsle of Ely, 89,038. 

My, Makquess op. Irish title 
borne since 1800 by the family of 
LoftUs. In 177 1 Henry Loftus, an 
Irish landowner, was made earl of 
Ely, taking his title from Ely in 
Eemmnagh. The title died with 
him in 1783, but his nephew, Sir 
C^rleeTottenham,Bart.,inherited 
hisi estates and took the name of 
lioftus. He was postmaster-general 
and was made a baron in 1785. 
Other Iiish honours followed, cul- 


minating in a marejuessate in 1800, 
the reward for his support of the 
union of 1801, when he was made 
a baron of the United Kingdom. 

Elyot, Sir Thomas (c. 1490- 
1546), English diplomatist and 
scholar. A native of Wiltshire, he 
was knighted 
by Henry VIII 
and sent on 
several embas- 
sies. His most 
famous work is 
The Book 
named T h-e 
Governor, 1531, 
the first on the 
subject of edu- Sir Thomas Elyot, 
cation written English diplomatist 
and printed in Ajizr BoiMn 
the English language {coTimU edn. 
H. H. S. Croft, 1880h com- 

piled a Latin-English dictionaiy 
T538. He died kutreb 26. 1546. 

Ely Place* Cul-de-sac near Hoi- 
bom Circus, London, E.C. It occu- 
pies part of the site of Ely House, 


chapel. Ono of tho most perfect 
examples of Decorated architec- 
ture in England, it has window.s E. 
and W, with exciuisito tracery, and 
an imrc.storo<l crypt ; it was re- 
opened July 2, 1952, after repair of 
war damage. John of Gaunt died 
in Ely House in 1399, and Henry 
VIII is said to have first met 
Cranmor here. It was demised to 
tho crown umler Elizabeth 1, and 

transferred to Sir C. Hatton 

Elyna. City of Ohio, U.8.A., 

the CO. seat of Lorain co. On the 
Black river, 25 m. \V. by S. of 
Cleveland, it is H(‘rved by rlya, and 
an airport. It makes machinery, 
foundry and inatdnne shop pro- 
ducts, steel tubing, air brakes for 
cars, bicycl{‘8, bleating and air 
conditioning units, furniture, 
leather goods, hosiery, and lace, 
Settled m 1817, it t>ee4une a city m 
1892. Pop. (1950) 30,307. 

Elysde* Palace in Paris, the 
official r(«id(*nc(‘ of the president of 
the French republic, in tin* Fau- 
bourg St. Honor6. A garden 
Hoparates it from the Champs 
Elys^es. It was built in 1718 for the 
comte^ d’Evreux, but passc'd later 
into royal hands, and was the resi- 
dence of Madame d(‘ Pompadour. 
Others who lived here included 
Napoleon I and Napoleon III. 
After 1870 it became the official 
residence of the presidimt. 

ElysiximoRTHK Klysun FiEims. 
In classical mythology, the abode 
of the souls of the gocnl after death. 
Some legends make Elysium a part 
of the underworld, others make it 
an island or islands in the Atlantic 
Ocean — the Fortunate Islands or 
Isles of the Blessed. Elysium is 
represented as a place of perpetual 
sunshine with nowery meadows 
and pleasant streams. 

Elytra (Gr. elt/lron, covering, 
sheath). Homy sheaths or eases 
into which the fore wings have 
been modified in the beetles and 
certain other insects. They usually 
cover the back of the insect, and 
the hind wings are folded under 
them. See Insects. 

El*e, Frikdrich Karl (1821- 
89). German student and critic. 
Born at Dessau, Anhalt, May 22, 
1821, he studied at L*eipzig and 
Berlin. Having published a life of 
Byron (1870), feg, trans. 1872, and 
various works on the Elizabethan 
drama, he was appointed to the 
chair of English literature at Halle 
in 1 87 5. His best knoym work is a 
biography of William Shakespeare 
(1876), Eng. trans. 1 888. He died 
at Haile, Jan. 21,1889. 





Elzevir. Name of a family of 
Dutch printers which is given also 
to some famous books printed by 
them, e.g. pocket editions of the 
Greek Testament, Latin and Italian 
classics, and French memoirs. The 
firm, founded at Leyden in 1583 
by Louis Elzevir (1540-1617), was 
carried on at Amsterdam by the 
family, 1638-80, and ended in 
1712. The first edition of the 
Caesar of 1635 is its acknowledged 
masterpiece in type, ornaments, 
paper, printing, and purity of 
text. The publications of the firm 
dated 1626-80 are generally the 
most valuable. More than 150 
spurious Elzevirs are known to 
experts. A fount of type has been 
given the name Elze\dr. 

Emanation (Lat. eni(tmr&, to 
flow out). In philoso})hy, the 
theory that all things proceed 
from a higher original principle (as 
light proceeds from the sun), into 
which they are again absorbed. 
This form of pantheism, of eastern 
origin, was adopted by the neo- 
Platonists and developed by the 
Gnostics and Cabbalists. 

For radium emanation see radon. 

Emancipation of Slaves. See 
under kSlavery. 

Emanuel I (1469-1521). King 
of Portugal. Born May 31, 1469, 
he ascended the throne in 1495. 
He inspired the expeditions of 
Vasco da Gama, Albuquerque, and 
Cabral to Brazil, Goa, Malacca, 
and Sumatra. Under his guidance 
Portugal became the principal 
maritime power in the world. He 
was a persecutor of Jews and a 
founder of churches and monas- 
teries. Ho died Dec. 13, 1521. 

Emanuel, Walter Lewis 
(1869-1915). British humorous 
writer. Born April 2, )869, in 
London, he was educated at Uni- 
versity College School and Heidel- 
berg, and became a solicitor in 
1896. In 1902 he began writing for 
Punch his amusing comment on 
current news entitled Charivaria, 
which he continued regularly for 
the rest of his life. He died Aug. 4, 
1915. He published A Dog Day, 
1902 ; The. Dogs of War, 1906 ; 
One Hundred 'li^ars Hence, 1911. 

Embalming (Fr. ew, in ; haume, 
Gr. halsamon, balm). Art of pre- 
serving dead bodies. Among the 
ancient^ Egyptians, and possibly 
the ancient Peruvians, the custom 
originated in a belief that the soul 
after death would return and be 
reunited with the body ; every 
means was therefore used to keep 
body as lifelike as possible. 
For long after the introduction of 
mummification in the Old kingdom 
or earlier, only kings and nobles 


could expect this favour, but 
cheaper and simpler methods were 
evolved whereby the middle class, 
and eventually even the poor, 
could obtain immortality. 

Herodotus (II, 86-8) describes 
three methods of differing cost 
in use in his day ; each involved 
steeping in natron for 70 days. 
Chemical analysis of extant mum- 
mies does not bear out his account 
in all details, but the genera] 
method is clear. The body was 
usually, though not always, evis- 
cerated (the vital organs pre- 
served separately in Canopic 
jars, q.v.). It was then dessicated 
by packing in dry natron, proba bly 
for 40 not 70 days (cf. Gen. 50, 3), 
and then washed and ceremonially 
Instated with a natron solution, 
anointed with oil, myrrh, and 
spices, and the thorax and 
abdomen packed with resin and 
sawdust, linen or lichen. Incisions 
were sealed with beeswax and the 
whole body often drenched with 
rosin before the elaborate covering 
of bandages incorporating the 
appropriate amulets and spells 
was applied. The wrapped mummy 
would then he covered with 
painted cartonnage and enclosed 
in a coffin or series of coffins and a 



Embalming. Left, inner and, right, 
outer bandages wrapped by the 
ancient Egyptians ronnd an em- 
balmed body or mummy 

sarcophagus. The Egyptians in 
the late period also emb^almed cats, 
crocodiles, ibis, hawks, and other 
sacred animals ; a papyrus relates 
to the embalmment of the sacred 
bulls of Apis. 

The ancient Persians apparently 
embalmed with wax, the Assyrians 
with honey, the Guanches (abori- 


gines of the Canary Islands) in the 
Egyptian manner. Embalming has 
long been practised in Europe and 
is fairly common in the U.S.A. 
Modern examples of the em- 
balmer’s craft are the bodies cf 
Lenin and Stalin preserved for 
perpetual public display in Moscow, 
said to have been treated by a 
secret process. Consult The Royal 
Mummies, G. Elliot Smith, 1912 ; 
The Mummy, E. A, T. Wallis 
Budge, 1925 ; Ancient Egyptian 
Materials and Industries, A. Lucas, 
1948. 

Embankment. Mound of loose 
material artificially formed, or a 
bank supported by artificial means. 
There are (a) embankments formed 
simply by tipping material and 
allowing the sides to assume the 
natural angle of repose of the 
material of which they consist, as 
in rly. embankments ; (b) reservoir 
embankments for containing and 
resisting the pressure of water ; (c) 
embankments of earth or similar 
material retained, supported, and 
protected by walls, sheet piling, or 
other means. 

Rly, embankments, for the most 
part of materials excavated in 
cuttings, serve to carry a rly. 
across a valley or depression, to 
avoid steep gradients ; they are 
also constructed to raise the level 
of rlys. across wide plains, especi- 
ally where the soil becomes water- 
logged, the necessary materials 
being obtained by excavating ma- 
terial from borrow pits on either 
side of the line. Along the side 
of a hill they are usually formed 
from material from a side ex- 
cavation, the sloping ground 
under the hank being first cut into 
steps to prevent side-slipping of 
the deposited material. Broken 
stone, gravel, and good sand 
are the best materials ; wet 
clay and surface soil are liable to 
cause trouble and expense, as the 
initial angle of repose may become 
much flatter, and slips may occur. 
An embankment should be made 
higher than its permanent level to 
allow for subsidence ; the allow- 
ance varies from ^ to J of the 
height. Tipping should always 
proceed in a forward direction. 

In first-class work the slopes are 
finally covered with surface soil for 
a depth of a few inches and either 
turfed or sown with grass seed, as 
grass binds the surface and tends 
to prevent washing away by rain. 
Embankments in still water should 
have their slopes pitched with 
stone ; if they have to withstand 
the action of waves or currents of 
water they should consist of 
rubble or be contained by walls. 
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Tlie angle of repose varies with, 
different materials from 14° to 37° ; 
the range for materials usually em- 
ployed is from 26° to 34°. 0 wmg to 
the steeper gradients permissible, 
road embankments are not often 
necessary on a big scale, but, where 
constructed, the same rules apply 
as to railway embankments. 

Reservoir embankments consist 
of earth or sinoilar material lined 
inside with concrete or stone and 
rendered watertight by a vertical 
wah of clay puddle in the centre of 
^e bank, extending from a founda- 
tion of impervious material to well 
above water level. Such embank- 
ments have to sustain the side pres- 
sure of the impounded water, and 
^ made with slopes much flatter 
than the natural angle of repose. 

A wharf contained by sheet piling 
with earth fi^g, or the protection 
or reclamation of a foreshore or 


riparian land by a wall, may con- 
stitute an embankment. The tenn 
IS popularly applied to riverside 
constructions whereby the banks 
are protected and retained by walls 
and have a road and footwalk some- 
tinms ornamented with gardens. 

Emb^go (Spanish). Term in 
mtemational law meaning a de- 
tention of merchant ships in port, 
it may be used in time of peace as 
a reprisal for some injury com- 
mitted by the state to which tho 
snips belong. A state, when war 
^th another is imminent, may 
also lay an embargo on the ships 
of that other in its ports with a 
7iew to their seizure and oon- 
• should war break out. It 
IS doubtful, however, whether such 
an anticipatory embargo is today 
re^gnized by international law. 

1 he term is also used in a wider 
sense to mean any prohibition. 
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Embassy Theatre. London 
playhouKC situated in Kton Avenue, 
Swiss Cottage, opened on Sept, ll’ 
g 1928, uiuler the management of 
I Herbert Jay and Sybil Arimdale 
(y.?;.). The first production was The 
yellow Streak, and over a period of 
some 10 years a nnml)er of the plays 
performed there were suhsecpumtly 
transferred to West Hnd theatres. 
The theatre, which has a seating 
capacity of nearly 7<K), was dam- 
aged by a Cermnn bomb in Get., 

I 1940, amhvasreopen(‘d in Feb. ,1945.’ 
i Embattled, Imiiattlisd oh 
Battled. In iieraldry, a lino of 
j division, or outline slaiwing snimre 
’ projections like 
the crenellations 
, or embrasures of 
a castle waill. 

The term crenel 

! Ember Days. 

can and Ho- 
man Catholic 
Churches, fasts 

of tho four seasons. They arc the 
Wednesday, Friday, and Saturday 
after tho Ist Sumlay in J.Kmt, Whit- 
sunday, Sept. 14 (Holy Cross Day), 
and Dec. 13 (feast of S. Lucy). TJie 
weeks in which these days occur are 
called Ember Weeks. They were 
introduced into England by S. 
Gregory (690-004). Ordinations in 
the Anglican Church take place on 
the Sundays following tho Ember 
Days, and m the K.C. Church on the 
Saturdays of the Ember Weeks. 

Embezzlement, In English 
law, the wmngful appropriation 
to hia own use, by a cslork or 
servant, of money reoeivtxl by him 
for his master. It must be dis- 
tinguished from larceny by a 
servant. In the latter case the 
servant steals prop^itrty which has 
been in his maatoFs possession; 
in embezzlement he intercepts it. 
For example, if a shop assistant 
receives a shilling for goods sold 
and simply puts it in his pocket, and 
does not account for it to his 
master,^ it is embezzlement If he 
puts it in the till, and then takes it 
out again and steals it, it is larceny 
by a servant. 

_ Emblem (Or. tmbllma, an inser- 
tion). ^ Originally meaning an orna- 
ment inserted on a mosaic or vase, 
the term is now generally used for an 
ob3eot or repr<^entation symbolic 
by reason of its connexion with 
another object, parson, or ©vent. 

It IS also used for the marks used 

t ^ distinguish the work 

of their press. 

In art the emblem has played an 
important part, especially in the re- 
p^resentation of Christian saints, etc. 
The work of the old masters, and 
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the pages of old missals, Bibles, 
etc., are full of such representa- 
tions. It has been estimated that 
the emblems of the saints number 
over 800, or, including variant 
forms, over 3,000. 

Among the commonest are the 
keys of S. Peter, the sword of S. 
Paul, the spiked wheel of S. 
Catherine, the lamb of S. John 
Baptist, the lion of S. Jerome, the 
dragon of S. George, the X-shaped 
cross of S. Andrew, the serpent of 
S. Patrick, the arrows of S. Sebas- 
tian. For the most part these 
objects are emblematic of the death 
suffered by the saint, or of miracles 
attributed to him. 

Emblems are also given to 
various virtues and religious con- 
ceptions, e.g. the hand, marked 
with a cross or sacred heart, is 
found to stand for labour ; a globe, 
surmounted by a cross and rest- 
ing on a heart, for the reign of love 
and concord on earth ; a lily for 
purity and the Virgin Mary, The 
patriarchs, prophets, and sibyls 
have their emblems, as Adam with 
a spade, Moses with the tables of 
the law, David with harp or sling, 
or Sibylla Agrippina with a 
scourge. An early emblem of 
Christ was a fish, the letters of the 
Gr. ichthuSf fish, standing for Jesus 
Christ Son of God the Saviour. 
During the 1 5th century, when 
heraldry was at its height, armorial 
bearings incorporating many em- 
blems were devised for almost 100 
saints. See Hagiology. 

Emblements. Term used in 
English law for the common law 
right of a tenant whose tenancy is 
ended otherwise than by his own 
act to take the crops then growing 
on the land. 

Embolism (Gr. emboloe, stop- 
per, plug). Obstruction of a blood- 
vessel by material which has been 
carried along in the blood-stream. 
The commonest cause of embolism 
is detachment of a blood-clot or 
portion of a blood-clot which has 
formed in a vein. Other substances 
which may form emboli are 
portions of growths on the heart- 
valves resulting from endocarditis, 
calcareous material from degener- 
ated vessels, pieces of tumours, fat, 
masses of bacteria, and air bubbles. 

Embolism of a coronary artery 
may cause sudden death ; embol- 
ism of the brain may lead to 
paralysis ; embolism affecting the 
main blood supply to a limb leads 
to sudden pain, swelling, and pulse- 
lessness, followed by gangrene in 
some cases and by recovery in 
others where other vessels enlarge 
and replace the blocked circula- 
tion. If the embolus contains in- 


tective micro-organisms, as, for in- 
stance, when it has been broken off 
from a septic clot, the result is 
often to set up an abscess where it 
lodges. Air may accidentally find 
entrance into the blood-stream 
during operations involving the 
large veins of the neck or uterus. 
When the air bubbles reach the 
heart they cause an air lock and 
sudden death. 

Embracery. In English law, an 
attempt, whether successful or not, 
to influence a jury in favour of one 
party to a trial, whether by pro- 
mise, persuasion, monetary bribery, 
treating, or the like. The person 
w’ho attempts to so influence a 
jury is called an embraceor ; and 
the same term is applied to one 
who comes into court to overawe a 
jury, or for reward, and speaks in 
favour of one party. It is a mis- 
demeanour punishable by fine and 
imprisonment. The word is de- 
rived from old Fr. embracer (mod. 
embraser)^ to set on fire, excite ; to 
embrace, meaning to clasp in the 
arms, is from Fr. cm, in ; bras, arm 
( Lat . bracchiwn ). 

Embroidery. Art of decorating 
fabric by means of needle and 
thread. Its practice is of great 
antiquity ; there are references to 
it in the description of the Taber- 
nacle, and Ezekiel (27, v. 7) men- 
tions “ fine linen with broidered 
work from Egypt.” Phrygia and 
ancient Babylon were renowned 
for their embroideries. The art 
was also well known in ancient 
Greece, In Christian times em- 
broidery became the handmaid of 
the church. Some vestments still 
existing at Arles, France, date 


from the 6th century. A very 
beautiful dalmatic in the Vatican, 
once reputed to be that of Charle- 
magne, is now attributed to 
the 11th century. A medieval 
embroidery that stands alone is 
the Bayeux Tapestry iq.v.). 

In the 13 th century English 
embroideries were without equal, 
and “ Opus Anglicanum ” was 
eagerly sought. Examples of 
magnificent early English copes 
are exhibited in Ascoli-Piceno, 
Pienza, Anagni, Madrid, Toledo, 
S. Kensington, and elsewhere. 
French and German embroidery 
reached a high pitch of excellence 
during the 13th and 14th centuries, 
as also did that of the Italian 
workshops in Milan and Florence. 

In W. Europe, in the 16th 
century, embroidery was both a 
professional and an amateur 
handicraft. Elaborate embroidery 
was used for secular dresses and 
furniture, and panels and cushions 
were decorated with cross-stitch or 
'petit point. Some magnificent bed- 
curtains ornamented with trees 
and large leaves full of elaborate 
detail were made in the Jacobean 
period, while embroideries of 
Charles I’s time are characterised 
by the highly raised style aptly 
known as stump work. Simplicity 
marked the early 1 8th century 
embroidery, with its powderings 
of natural flowers worked in chain- 
stitch on a light ground, and many 
beautiful samplers of the period 
yet remain. Under the Hanover- 
ian kings, the highly ornate dress 
afforded many opportunities for 
the art of the needle, and the 
upholstered chairs were covered 



Embroidery. Stitches in common use. 1. Buttonhole. 2. Long and short 
stitches. 3 and 4. Satin. 6. Chain. 6. Eastern or Oriental. 7. Backstitch. 
8, Working diagram of cut work shown complete in 9 
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with cross- and tent-stitch work. 
Later the art sank low ; copies in 
embroidery of black-and-white 
prints and of paintings became 
the fashion. In the second half of 
the 19th century the Pre-Raphael- 
ite moTement, the revelation of 
Japanese art, and the study of 
Eastern examples brought about a 
change of taste and an improve- 
ment in the style of embroidery. 

Modem embroidery can be 
divided into two sections : machine 
embroidery and hand embroidery. 
Machine work is used principally 
for the adornment of dresses, 
lingerie, millinery, and furnishings. 
Various embroidery machines have 
been invented, the most popular 
being the single-needle type, 
similar to the ordinary sewing- 
machine. The first successful 
machine, invented by Josu6 Heil- 
man of Mulhausen, was patented 
m England in 1829. On this 
machine it is possible for one 
p^on to guide from 80 to 140 
needles working simultaneously 
and producing repeats of the one 
design. The Bonnaz machine, 
patented in Great Britain in 1868, 
does chain-stitch, braiding, and 
cording. As modified by M. E, 
it does in addition gimp 
and retard stitch. 

Hand embroidery is of many 
different kinds. In applique 
work, one material is applied to 
another by means of fancy stitch- 
ery. There are two forms of this 
work, onlay and inlay. Assisi 
embroidejy is a variation of cross- 
stitch embroidery; the design is 
outlined and the background is 
filled with crosses. Cross-stitch, 
tent-stitch, ‘petit point, and gros 
poird&Te usu^ly worked on canvas. 

Cut-work or Swiss embroidery, 
with open groundings such as 
Madeira, Renaissance, Richelieu, 
and Venetian embroidery, is used 
on fine cambric and linen. Drawn- 
thread work and needleweaving 
are of peasant origin ; the threads 
of either the warp (or the weft) of 
the material are drawn, and the 
weft (or warp) threads are worked 
into a pattern. Florentine embroi- 
deiy, of Italian origin, is composed 
of veridical zigzag lines of shaded 
stitch^. Hardai^er embroidery, 
the femous embroidery of Norway, 
is a mixture of satin-stitch and 
drawn- thread work. Jacobean 
embroidery is worked in wools, 
usually on stout twilled fabric 
suiteble for panels and furnishings. 
Thm design gives scope for various 
fillings and shades of wool. 

Metal -thread embroidery, used 
in the 17th and 18th centuries for 
the decoration of ecclesiastical 
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ornaments and vestments, now 
appears on official costumes and 
civil and military badges. The 
term passementerie covers the 
making of cords, fringes, tassels, 
and buttons for the trimming of 
dresses and for furnishings. Tam- 
bour or Luneville work— the attach - 
ing of beads, bugles, and sequins 
to materials by means of a hook — 
is done on an embroidery frame. 

In quilting, two or three layers 
of material are held together by 
stitching in a decorative design. 
There are two kinds, English and 
Italian, the latter having a cord or 
wool inserted in the design to 
produce a pattern in relief. In 
England and Wales, quilting 
remains a national art. 

Smocking is a method of gather- 
ing a width of material into 
regular folds which are secured by 
decorative stitchery. This is of 
peasant origin, and many beauti- 
ful specimens can be seen on Hun- 
garian national costumes. 

The names of the principal 
stitches used in hand embroidery 
are : stem, back, split, chain, cable, 
couching, herringbone, fishbone, 
buttonhole, satin, daisy, long and 
short, French knot, darning. See 
Needlework. 

Bibliography. Needlework as Art, 
M. M. Alford, 1886 ; La Broderie 
du Xle Si^cle jusqu’h nos jours, 
L. de Farcy, 1890-1900 ; English 
Embroidery, A. F. Kendrick, 1906 ; 
La Bpderie (Les Arts du Tissu), 
G. Mi^on, 1909 ; Art in Needle- 
work, F. Day and M. Buckle, 4th 
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od., 1914 ; Embroidery through the 
Ages, Mary Synionds, 1928 ; Dis- 
fionary of Embroidery Stitches, 
Mary Thomas, 1034; Embroidery 
Design and Stitches, Kathleen 
Mann, 1937 ; Eirglish Medieval 
Embroidery, A. G. 1. Christie, 1938. 

Embrun. Town of France. It 
stands above the Durance in the 
department of Hautes Alpe.s, being 
nearly 3,000 ft. high, 27 m. by rly 
S.S.W. of Brian 9 !>n. Although a 
small place it has much historic 
interest. It was once the seat of 
an archbishop, and its magnificent 
cathedral, built in the 12th 
century, remains. Dedicated to 
Notre Dame, tins has a lino tower. 
The palace of the archbishops is 
now used fim public purposes, and 
there is an f)ld tower, a relic of the 
fortifications which were pulled 
down in 1884. Pilgrims visited 
Embrun in the Middle Ages to 
venerate a picture of the Madonna 
painted on the cathedral door. A 
large Roman station, the place 
became a bi.shopric soon after 300. 
The bishops (later archbishops) 
wore princes of the Empire and 
rulers of an extensive territory. 
The see was transferred to Gap 
in 1791. 

Embryo (Gr. en, in ; bryein, to 
swell, teem with). In a general 
sense, an undeveloped idea or 
conception, the initial stage of any- 
thing. In biology it is the living 
creature which develops in the 
egg or womb ; in botany, that part 
of the seed from which the plant 
is formed. 


EMBRYOLOGY : STUDY OF THE EMBRYO 

Comyns J. A. Berk«l«y, X<«otur«r, Chelsea Bolytechnlo 

This article explains the^ scope of Embryology, ivMch studies the 
development of the individual in its eaHy stages, before it has be- 
come recognizable for what it will be, except to the expert. See also 
Biology; Eugenics; Evolution; Life etc., and biographies of 
Darwin, Lamarck, Mendel, etc. 


Embryology (Gr. emhryon, em- 
bryo ; logos, science) is the science 
of the development of the indi- 
vidual in its early stages. This 
process starts in a single cell and 
is accomplished by the multiplica- 
tion of that cell together with the 
growth and differentiation of the 
products of division till ultimately 
the complex structure of the young 
organism is apparent. In typical 
instances the single initial cell is 
the result of the union of two 
gametes, which in all but the 
simplest organisms differ. One, the 
female gamete, is relatively large 
and non-motile, the other, the 
male gamete, is relatively small and 
usually motile. It is the fusion of 
these Wo cells, fertilisation, which 
normally sets in motion the pro- 
cesses of embryo building. 


Animal Embryology. The egg 
cell or ovum. In most animals, egg 
cells are formed by the multiplica- 
tion of primordial germ cells within 
the ovary of the parent. Some of 
the products of this multiplication 
ultimately become eggs {see Game- 
togonesis); but it frequently hap- 


pens that a developing egg absorbs 
its sister cells or that they form a 
protective covering (follicle cells) 
ibr it. Thus, in the ovary of the 
fresh water polyp, hydra, and the 
marine tubularia, one egg only 
of the original many survives, A 
ripe egg is almost without excep- 
tion spherical, or nearly so, and 
contains one haploid (q.v.) nucleus. 
It is large relative to mosfc body 
cells ^ owing to the accumulation 
within it as it develops of food 
reserve or yolk. The quantity ctf 
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BLASTOOERM iiucleus foi* divld- the other. The result is to produce 

- . * \ ^^SMEU MEMBRARE to foi'in the at first a ball of cells, which may be 

EX TEHNAL LAYER body cclls of tlio soUd (morula stagc), 01 ’ may develop 
new animal, and an internal cavity as it forms. 8ueh 
(c) a stimulus to a cavity or blastocoel is seen at the 
’ the egg to divide, blastula stage in the frog embryo. 
1; MJinbr I/O develop- Here it is floored by a hemispheri- 

Segmenta- cal mass of larger yolky cells and 
li'OTi. Soon after roofed by a hemispherical dome of 

fertilisation has smaller colls. Alternatively, when 

WHITE occurred the egg yolk is abundant, as it is in birds, 
Sf nucleus di- reptiles, and firhes, cell divisions 

I . vides, and the may take place at first at one side 

h ‘ rest of the cell of the egg only to produce there a 

" ..ih . .. - follows .suit. The plate of cells, or blastoderm, lying 

AL 3 UMEAI process is re- on the yolk. 

Embryology. Hen’s 6gg shown in section pcated, the two II oTmcitioTi of geTTninal ItiyeTs. In 

cells resulting the developing embryo, be it of the 
this varies as docs the size ot the from the first division dividing to blastula or blastoderm type, there 
egg, which is about I *(5 mnn in form four cells, the four to form are soon apparent groups of cells 

diameter in tins casc^ of the irog, eight, and so on. Eventually many from which definite kinds of tissues 

T7 mm. in man, and O’Ob mm. in cells or blastomcres are produced and organs arise. These groups of 
the mouse. by this process of segmentation, cells are the germinal layers. In 

Around tlui egg are eventually which difibrs in detail according to sponges and stinging animals, there 
formed envelopes of various kinds the amount and distribution of yolk are two, fundamental cell groups 
which are derived which become an- 
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Embryology. Hen’s egg shown in section 

this varies as docs the size of the from th 
egg, which is about I *(5 mm. in form fo 
diameter in tins casc^ of the frog, eight, ar 
T7 mm. in man, and (hOb mm. in cells or 
the mouse. by this 


from the egg itself, 
the follicle colls, or 
from secretions of the oviduct. 
What is normally called a bird’s egg 
consists of the egg cell enormously 
dilated with yolk, surrounded in 
turn with a follicular envelope, a 
large amount of albumen (or white 
of egg), a thin shell membrane, and 
a porous shell. 

i^pennatozoa. Primordial germ 
cells multiply in the male organs 
to form numerous haploid sperma- 
tids which change their shape to 
become spermatozoa. Thest) are 
extremely minute and typically 
consist of a head, chiefly nuclear, 
and a tail, by which the cell pro- 
pels itself through liquid, some- 
times a simple lash but frequently 




tids which change their shape to Embryology. Spermatozoon of man. ^lose to the yolk cells, tuck them- 
become spermatozoa. Thest) are a o a orse selves in so that there is formed a 

extremely minute and typically in the eggs. The whole egg, when lip overhanging the yolk cells. It 
consist of a head, chiefly nuclear, jt contains relatively little yolk uni- is as if the akin of a soft toy balloon 
and a tail, by which the cell pro- formlydistributed, may bo involved had been pinched to bring the in- 
pels itself through liquid, some- and the cells formed all of a size, as side of one part into contact with 
times a simple lash but frequently jn the sea urchin ; or, when scanty the inside of a neighbouring one. 
having a fin of cytoplasm running yolk propondorates on one side of This process of intucking is 
down most of its length. Its total the egg, as it does in that of the frog, progressive, but for simplicity it 
length varies considerably in differ- divisions may be unequal to give may be imagined that the twj 
ent sneciea. beinfif .50~fi0 microns in i riAllci nn xT’rtllr larHA f.lin.n Ifi.vAT’ftd lin which IS thuS fomied 


which become ap- 
' ' parent as the two 

layers of the wall of 
the gastrula, formed as if by the 
in-dimpling of one side of a 
blastula tiU that side makes con- 
tact with the other. The outer 
layer is the ectoderm, the inner the 
endoderm. A third layer or meso- 
derm is formed in vertebrates and 
in these the endoderm and ecto- 
derm are established in a somewhat 
different manner. In the frog some 
of the smaller cells of the blastula, 


length varies considerably in differ- 
ent species, being 50-00 microns in 
man, 20-27 microns in the croco- 
dile, and in siredon some 300-430 
microns. Differences occur in de- 
tailed structure, and some sperm.s 
have no tail. 

FerLilisation, Contact between 
the two ganu'Tes is normally 
effected by the movement of the 
male gamete, which pierces the 
egg with its head. Thereafter, 
movement of fluid in the egg cyto- 
plasm seems, in some instances at 
least, to carry the sperm inwards 
till it is in a position to unite with 
the egg nucleus. When this has 
occurred fertilisation is complete, 
and it results in (a) a change in the 
surface of the egg which inhibits 
the entrance of further sperms, (h) 
a mingling of the heritable material 
of the two gametes with tlie con- 
sequent formation of a diploid 


larger cells on the yolk side than on layered lip which is thus formed 
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Embryology. Sectional view o! the embryo of a frog, illustrating how the 
brain* spinal oori vertebrae, and alimentary canal are among the earliest 

parts ot the developing animal to form ^ 



grows downwards and round the 
yolk and concurrently spreads side- 
ways to become crescentic, semi- 
circular, and even more curved, till 
finally its comers meet and the lip 
forms a circular aperture. It is only 
within this aperture or blastopore 
that the main mass of the yolk 
cells is now exposed. Elsewhere it 
is completely covered by two layers 
of cells, ectoderm outside and en- 
doderm inside, initiated by the lip. 
The process of envelopment has 
resulted in a new cavity. This is 
the archenteron and corresponds 
with the future alimentary canal. 
Between the endoderm and the 
ectoderm the mesoderm appears 
later. 

In those embryos where segmen- 
tation leads to a plate of cells at 
one side of a large yolked egg, a lip 
develops m a somewhat similar 
fashion, either at the edge of the 
blastoderm or within it, and initi- 
ates germinal layers, an archen- 
teron being less well developed in 
title higher forms. 

Differentiation. When the ger- 
minal layers are established, the 
structure of the individual cells is 
simple ; but thereafter changes in 
the form of cells and in their 
arrangement lead to the initiation 
of tissues and organs. Certain 
groups of cells and organs of the 
mature organism are regularly 
traceable to one or other of the 
g^mimai layers. Thus, the ecto- 
denn reguMy gives rise to the 
skin and the nervous system, the 
endoderm to the alimentary canal, 
lungs and liver, and the mesoderm 
to the skeleton, muscles, and vascu- 
lar system. 

Foetal membranes. As the em- 
bryo develops on one side of the 
^g from the blastoderm, this 
spreads, tending to enclose the 
yolk. In some instances, e.g. in 
fishes, enclosure occurs and there 
is thus formed a closed yolk sac 
attached to the ventral side of the 
embryo with its cavity continuous 
with that within the embryo itself, 
pur^ the embryology of the more 
highly evolved vertebrates, mem- 
branes m addition to the yolk sac 
are derived from the extra-embry- 
pasrts of the blastodisc. In 
for example, the central 
of the blastodisc only grows 
into file mnbi^o. The margina 
the embryo in a two- 
waHed, fijEud-filled sac which serves 
^ watery and cushion for it. 
xne of next the embryo 
IS and its mtumed 

IS J€%e4 to the edge an 
a^rture or umbiiicus in the ventral 
side of the embryo. The outer wall 
or the sac is the false amnion or 


chorion. Its neck may be con- 
sidered as united with the edge of 
an uncompleted yolk sac, and by 
means of this joined through the 
umbilicus into the ventral side of 
the embryo also. Between the 
insertions of the amnion and the 
yolk sac, part of the developing 
hind gut of the embryo protrudes 
to form yet another sac, the allan- 
tois, which may enlarge until it 
completely fills the space between 
the amnion and the chorion. 

Placenta. In placental niani- 
mals, the fertilised egg cUvide.s 
to form a morula. The surface 
layer of this separates, in the 
blastocyst stage, as the false 
amnion, from the inner mass 
or embryonic knob. Part of the 
false amnion becomes attached to 
the lining of the female parental 
uterus as a trophoblast (nutri- 
tional sac) to initiate the placenta, 
and the embryonic knob develops 
into the embryo with its amnion, 
yolk sac, and allantois. Parts of 
these become intimately associated 
with the false amnion and the uter- 
ine wall in the developing placenta 
to which the embryo is attached by 
their connexions (umbilical cord) 
with its umbilicus, the allantois 
ultimately forming the principal 
placental union. 

Plant Embryology. The Egg 
cdl or Oosphere. In relatively 
simple plants, oospheres are formed 
in oogonia, which are simple sacs, 
and the egg cell contains fooil 
reserve sufficient for its early post- 
fertilisation development. This 
process, however, usually results in 
a young independent plant without 
the intermediate formation of any 
recognizably peculiar embryonic 
stage. In the more complicated 
plants, egg cells are differentiated 
from among a number of other 
haploid iq.v.) cells constituting the 
gametophyte (see Alternation of 
Generation ; Reproduction). Dur- 
ing this differentiation, cells of 
prnilar origin may become speoial- 
rsed m archegonium wall cells, to 
contain the egg, or as canal cells of 
archegonium, or synergidae of em- 
bryosac, to facilitate the access of 
the male gamete. In such plants, 
material for embryo growth is 
supplied^ by the gametophyte, or, 
wnen^ this is scantily developed as 
It IS in flowering plants, from the 
parent sporophyte direct. 

Male gametes. These, like oo- 
spheres, are specialised gameto- 
phytio cells. Like the sperms of 
animals, they consist mainly of 
Euelsear materiaL In most plants 
which form archegonia, the male 
gametes are antherozoi^, formed 
m antheridia, and are motile by 


means of (Ilia or flagella. Such 
motor orgaas are lacking in all but 
a few gymnosperms and in all 
anuiosperms. male cells of 

these plants are humicd as the 
pollen germinat(\s and are carried 
along in the (cytoplasm of the 
pollen tube a.s it grows. 

Fertilisation. Many anthero- 
zoids are known to (^xlnbit chemo- 
taxis iq.v.) and readi iho oospheres 
by swimming through water to the 
neck of the arch<‘gonium, hurst 
open in mo.st instam^es by ihe con- 
version of the canal IhIIs into 
miuiilago through which entraiuic 
to the t^gg cdl can b<^ atH^omplislied. 
Male edis of most gymnosperms 
and all nngiospi'rms are conveyed 
to the eggs l)y growth of pollen 
tubes which an* guided by chemo- 

tro})ism into th(‘ necks of archegonia 
or between syimi-gids. I n all typical 
instanci's, fusion of llu^ nuclei of 
male and femah^ gamde.s initiates 
embryo devdopnumt but, in an- 
giosperms, a He(amd nndiair fusion 
occurs, lad-ucfui a second male 
nuchuis from th<‘ pollcui tube and 
two polar nudm’, present in the 
cmbry()sa(t cytoplasm, to produce 
the primary endospm'm nucleus. 
From this fhiu’e is lat<'r formed a 
triploid tissue, (‘ndospm’m, pecniliar 
to angiosperms, whidi may per- 
sist as a food restu’ve for the use of 
the embryo when the seed ger- 
minates. 

Emhrjio derelopment. In pteri- 
clnphytCH (fern-lik(5 plants) the 
ooap(»r(3 (fiwtiliscHl egg) is con- 
tained in the venter of an archogo- 
nium projecting from the surface 
of the gametofihyte plant, Tn some 
the oospore divides by a ‘'basal” 
wail to form the first two (hIIh of 
the embryo. Kadi of these colls 



ol an embryo 
of Aoiantum as seen from one side ; 
bw, basal wall ; st, stem apex ; 

1, leal apex ; f, loot ; r, root 

divides again twice by walls at 
right angles to tha basal wall and 
to one another so that there is pro- 
duced a ball of eight cells — octants. 
Each of the octants divides repeat- 
edly and during these divisions ^ 
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stem <‘ipex is initiated close to the 
intersection of the tiiirtl and fourth 
walls with the surface of the em- 
bryo. This stem apex may be 
initially directed, according to the 
orientation of the basal wall, away 
from the prothalliiH {p.q. Eqnisetum) 
or obliquely sideways (e.p. lepto- 
sporangiate ferns) or towards the 
prothalliis {e.g Marattiaceae). 

Suspensor a7id foot. In other 
? teridophytes (e.g. Lycopods), the 
first wall dividing the oospore, laid 
down usually at right angles to the 
axis of the archegonium, separates 
an outer “ suspensor ” cell from an 
inner embryo cell. Tlic former by 
its enlargement serves solely to 
thrust the embryo cell into the 
nourishing prothallus : the latter 
undergoes further divisions to form 
octants, and later a stem apex, as 
in the instances already described. 
Whether or not a suspensor is 
formed, the young embryo develops 
in intimate association with the 
prothallial cells, and as it does so, 
part of it may become a mass of 
colls, called a foot, especially 
adapted to absorb nourishment 
from them. Near the stem apex 
a rudimentary leaf or cotyledon is 
formed which later grows upwards 
to expand its lamina in the light for 
photosynthesis, and between the 
cotyledon and any foot which may 
arise a root apex is established 



Embryology. Adiantum capillis 
veneris, londtudinal section 
through prothallus, p, p, and young 
fern, F ; r, rhizoids ; a. arohegonia 
oJ prothallus ; f, foot ; 1, first 
leaf ; w, first root of embryo 


which grows into the soil as the 
first root. As soon as the cotyledon 
and the root arc functioning ade- 
quately, the young plant is inde- 
pendent of tiic prothallus, which 
shrivels. 

Proembryo. In seed plants the 
oospore divides to form a pro- 
embryo, only part of which is con- 
cerned in the production of the 
embryo proper. In the cyoads the 
proembryo is an extensive tissue 
formed by free cell formation from 
the whole egg, but in the conifers 
it consists of relatively few cells, 
in the pines being derived from one 
end of the egg only. In most 
gymnosperms a middle portion of 
the proembryo elongates consider- 
ably as a suspensor to carry the 










apical embryo cells deep into the 
female prothallus which con- 
stitutes the main bulk of the 
developing seed. Multiplication of 
embryo cells subsequently results 
in the embryo proper with its 
radicle directed towards the sus- 
pensor and its plumule or leading 
bud pointing in the opposite direc- 
tion and surrounded by two or 
more cotyledons. Such embryos 
embedded in female prothallus and 
surrounded by seed coats remain 
dormant until the seed is dispersed 
and until, conditions being suitable, 
they continue their development 
into seedlings during germination. 

Endosperm. In angiosperms the 
egg cell occupies a position at the 
micropylar end of the embryosac 
of the ovule. This sac 
also contains its own 
cytoplasm in which 
are two polar nuclei. 

Fertilisation is a two- 
fold process. Two 
male nuclei emanat- 
ing from the pollen 
grain are concerned. 

One fuses with the 
oosphere nucleus and 
the other with the two 
polar nuclei. From 
the fertilised egg there 
is formed a proem- 
bryo, a thread of cells 
which comes to pro- 
ject into the middle 
of the embryosac. The 
innermost cell of this 
row is chiefly responsi- 
ble for the formation 
of the embryo, which 
thus begins its de- 
velopment in the cavity of the 
embryosac. The remainder of the 
proembryo is the suspensor, and 
shrivels as the embryo completes 
its development. 

While these changes are taking 
place in the oospore, the primary 
endosperm nucleus divides to pro- 
duce many nuclei that are centres 
for tbe organization of endosperm 
cells within the embryosac wall. 
These cells tend to increase in 
number so as to encroach on the 
embryosac cavity within, and the 
nuoellus of the ovule without, the 
measure of the inward encroach- 
ment accomplished depending to a 
degree on the relative speeds with 
which the embryo and the endo- 
sperm grow. Should the embryo 
develop relatively slowly prior to 
seed dispersal, it may, at that time, 
be a mass of meristem cells either 
in the form of an undifferentiated 
plug or showing differentiation of 
radicle, one or two cotyledons, and 
perhaps a plumule, embedded in 
endosperm tissue whose substance 


Young em- 
bryo oS shep- 
herd’s purse 
at end of 
suspensor 


is absorbed during germination. 
Alternatively, with relatively more 
rapid development some part of 
the embryo such as the cotyledons 
or the hypocotyledon stem may 
absorb the endosperm-forming sub- 
stance as it comes into the em- 
hryosac from without, the embryo 
cells maturing accordingly, and the 
seed coming to contain no endo- 
sperm when it is ripe. 
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ology, C. S. Minot, repr. 1897 ; Th(' 
Cell in Development and Inherit- 
ance, E. B. Wilson, 2nd ed. 1900 ; 
The Science and Philosophy of the 
Organism, H. Driesch, 1908 ; Ex- 
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Jenkinson, 1909 ; Textbook of Em- 
bryology, ed. W. Heape, 1914, etc. : 
Heredity and Environment in the 
Development of Man, E. G. Conklin, 
2nd ed. 1916 ; Vertebrate Embry- 
ology, J. W. Jenkinson, 1925 ; 
Embryos and Ancestors, De Beer, 
1940 ; Ourselves Unborn, G. W. 
Corner, 1944; Human Embryo- 
logy, W. J. Hamilton, J. D. Boyd, 
and H. W. Mossman, 1945. 

Emden. Town and seaport of 
N.W. Germany, in the Hanoverian 
part of the new Niedersachsen 
state. It stands at the N. of the 
Dortmund -Ems Canal which links 
the Ruhr with the sea. This port 
was the fourth largest in Germany, 
with an average peace-time turn- 
over of more than 20,000 vessels. 
Ruhr coal, Swedish iron ore, 
grain, timber, and fish were the 
main goods passing through. Fish 
curing and trade based on the 
surrounding agriculture and cattle 
breeding were other concerns. 
Under the Nazi regime Emden 
was developed for war purposes, 
and a submarine base and yards 
were created, which attracted 
heavy air attacks during the 
Second Great War. 

The town itself, the central 
parts of which preserved with 
their canals and gabled houses a 
Dutch character, was founded in 
the 10th century, was given urban 
rights in the 14th, and became 
wealthy. In 1402 it fell to Ham- 
burg. It was a free city of the 
Empire under Dutch protection in 
1595, having benefited from the 
transfer of English warehouses 
from Antwerp to Emden. Part of 
Prussia from 1744, it was made a 
free port by Frederick the Great. 
After suffering from blockade dur- 
ing the Napoleonic wars, it be- 
longed to Hanover 1815-66, and 
then reverted to Prussia. A fine 
town hall in Flemish style (1576), 
and the Great Church (l2th cen- 
tury), were both wrecked in the 
Second Great War. The town wa ? 
occupied by the 3rd Canadian div. 
on May 7, 1945. Pop. 34,111. 
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Emdeu. Name of a series of 
German light cruisers. The first, 
of 3,600 tons, launched in 1908, 
became famous at the outbreak 
of the First Great War for the 
damage she did to British and 
Allied commerce and for the 
humanity shown by her com- 
mander, von Muller, to the crews 
of the ships he sank. The Aus- 
tralian cruiser Sydney, learning 
that the Emden was at Cocos 
Island, drove her ashore on North 
Keeling Island and destroyed 
her with a loss of 230 on Nov. 9, 

1914. Miiller was saved and 
allowed to retain his sword. This 
wag the first action by a ship of 
the Australian navy. 

Another Emden was built in 

1915, was surrendered to the Allies 
after the armistice, and in 1920 
was allotted to France. A third, 
completed at Wilhelmshaven in 
1925, was one of the earliest 
units of the new German navy. 
She displaced 5,400 tons on a 
length of 508 ft,, had eight 5* 9-in. 
guns, and could sail at 29 knots. 
She was used as a cadet training 
ship, but going into action in the 
Second Great War was rendered 
useless by a Norwegian minelayer 
on April 10, 1940. 

Emerald (Gr. smaragdos, Fr. 
iimraude, Span, esmeralda). Green 
variety of mineral beryl, a meta- 
silicate of beryllium and alu- 
minium with traces of chromic 
oxide, found in granitic or schis- 
tose rocks, and in veins traversing 
them, also in bituminous lime- 
stone (Colombia). It crystallises 
in hexagonal system, and forms 
long six-sided prisms ; it is valued 
as a gem-stone when clear and 
well coloured. Perfect crystals are 
rare ; many stones show “ mossi- 
ness ” due to tiny fissures and air 
bubbles, while the colour is often 
irregularly distributed. Emeralds 
of antiquity came from Egypt ; 
its mines, reopened in the 19th 
century, yield handsome stones, 
though generally small and rather 
pale. The finest crystals come from 
S. America, chiefly Colombia, and 
from the Urals ; a few are found in 
Austria, Australia, and the U.S.A. 

Certain other stones are knqwn 
as emeralds. The rare “ oriental ” 
emeralds are green corundum ; 

‘‘ Brazilian ” are green tourma- 
line ; ^ Uralian ” are green garnet ; 

evening emeralds” are bottle- 
green olivine ; “ false ” are fluorite ; 
while “ mother of emerald ” is 
green quartz, and “ emerald 
copper ” is dioptase (a green sili- 
cate of copper). 

Artificial emeralds are made by 
fusing together 4,608 parts of 


strass, 42 parts of copper oxide, 
and 2 parts of chromic oxide. A 
finer quality, known as “ syn- 
thetic ” or “ scientific ” emeralds 
contains 7-8 p.c. of beryllia, but 
although almost identical, thest' 
are of lower specific gravity and 
refractivity than the true stones, 
and are almost alwaj^s “ cloudy ” 
or “ mossy.” “ Emeraldines ” are 
artificially coloured chalcedony. 

Emerald Green. Name ap- 
plied to certain green colouring 
matters. The two mineral emerald 
greens are aceto-arsenite of copjier 
and hydrated chromium sosqui- 
oxide. The aniline dye emerald 
green is prepared by the action of 
benzaldehyde upon diethylanilino. 
«nd subsequent oxidation. 

Emergency Powers Acts. 
British Acts of parliament provid- 
ing for special administration in 
time of emergency. An Act of 1920 
gave the king power to declare a 
state of emergency, and the govt, 
power to deal with it, should action 
be taken or threatened calculated 
to deprive the community of the 
essentials of life. 8uch a state of 
emergency was declared in 1926 
{see^ General Strike), and in 1949 
during an unofficial strike of Lon- 
don dockers. Under the Emer- 
gency Powers Act, Aug. 24, 1939, 
Defence Regulations {q.v.) wore 
issued during the Second G reat War, 

Emerson, Ralph Waldo 
(1803-82). American poet, essay- 
ist, and philosopher. Ho was born 
at Boston, Mass., May 25, 1803, 
the son of a Unitarian minister, 
and was educated at the Boston 
Latin school and Harvard. After 
graduating in 1821, he spent 
three years in teaching, and then, 
having entered the Unitarian 



ministry, was appointed joint 
minister of the Second (9iureh in 
Boston, 1S29. Ht? married Ellen 
Imuisa I’neker, who died in 1832 
and in that year resigned his 
ministry in eonsf^qiumei^ of his 
widened views, to which ho had 
given expressi(m in a sermon on 
th(^ Lonl’s Supper (Works, vol. 
xi, 7), which did not nu'et with 
the approval of his congregation. 

In 1833 Knnu’son travelled in 
Europe, visiUHl Carlyle, and began 
that lifi'Iong frumdship with him 
which bor<‘ literary fruit in a not- 
able eolhadion of 'letters. On re- 
turning to America ho scdfled at 
(V)ne(>rd, Mass., and (mtt'red upon 
his car(‘er as writer and lecturer, 
which, in a few ycairs, was to place 
him in tin* front rank of American 
men_ of fidters. The y{‘ar after 
sfdtling in Concord, married 
Lydia Jaekson (1802-92). hi 
1836 he published a slim volume, 
Nature, in whieh he briefly stated 
the case for a new outlook on 
things in plae(‘ of thes continued 
ac<;eptnii(‘c of nuTc tradition. In 
8ul)H(‘qn(mt mldrcsses, U'Ctures, 
and essays, the tiionghts <mun- 
ciated in Katun* were <*nlarged 
upon and d<‘veIop(‘d. In 1840 he 
commen<*ed writing for The Dial, 
and edited it for two years ; this 
magazine cairns to bi* rc^garded as 
th(j special organ of the New Eng- 
land Transeend(‘utal luovaunent in 
religdon, literatun*, and philosophy. 

The first volunu* of th(>s<* essays 
by which lie was to bt'comc most 
wid(‘ly famous was published in 
1841 ; a H(‘eond foUow(‘d three 
years lat(*r. In 1847 the first 
collection of his poi^ms was pub- 
lished, au<i in the autumn he 
revisited Englaml on a lecturing 
tour, d(‘Iiv(‘ring a H<Tie8 of ad- 
dn^sHcs on Representative Men — 
Plato, ISwcHletiborg, Montaigne, 
Shakespeare, Napoleon, and 
Goethe. The volume containing 
these addresses was published in 
1850. In 1856 the fruits of his 
observation during his extended 
stay in England were, embodied in 
English Traits. 

Writing and lecturing, ha came 
to take a high position as the chief 
leader of American thought of his 
generation, and, despite some un- 
favourable comment on his some- 
what staccato literary stylo, to be 
recognized in England as a great, 
suggestive, and stimulating writei. 

In 1872, his house at Concord 
was partly dt'stroyed by fire, a 
disaster which caused him a 
severe shock ; it was, however, 
rebuilt by his friends and admirers, 
and he sought health by revisiting 
Europe. He died at Concord, 
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Emerson. The old manse at Concord, Massachusetts, 
where Emerson settled in 1833, and where Nathaniel 
Hawthorne lived during 1842-46 


where his house 
still stands, on 
April 27, 1882, 
and is buried in 
its famous ceme- 
tery of Sleepy 
Holiow. 

The work which 
Emerson loft, 
alike in prose and 
in poetry, is pecu- 
liarly individual. 

He was, perhaps, 
essentially a poet, 
but only in a small 
degree a singer; 
his verse, often 
marked with pene- 
trating thought 
and lofty conception, is, for the 
most part, lacking in beauty of 
form or music. His philosophy is 
that of the moment’s consideration 
rather than of any fully developed 
scheme ; is, indeed, the philosophy 
of the poet rather than of the 
scientist. Less as master of any 
definite course of philoBoi)hy than 
as a stimulator of thought along 
idealistic and optimistic lines did 
he exercise great influence on his 
time. His position in this respect 
is perhaps best summed up in the 
words of Richard Garnett ; “ More 
than any of the other great writ(TS 
of the age he is a Voice. Ho is al- 
most impersonal. He is pure from 
the taint of sect, clique, or party. 
He does not argue, but announces ; 
he speaks when the spirit moves 
him, but not longer. Bettor than 
any contemporary, he exhibits 
the enigma how Confucius and 
Buddha and Socrates and greater 
teachers still should have produced 
such marvellous effects by more 
oral utterance.” The effect of his 
work, it has been said, is that of 
good and stimulating conversa- 
tion ; but it is conversation on a 
high and impersonal plane. His 
utterance has something of a 
finely- balanced sanity, and though 
at times it may suggest the mystic, 
it is the mysticism of a glorified 
common sense, not that of more 
nebulosity. 

Walter Jerrold 

Bibliography. Works, centenary 
ed., 12 volSp, 1903-15 ; Letters, ed. 
R. L. Rxisk, 1939 ; Lives, O. W. 
Holmes, 1885 ; J. E. Cabot, 1887 ; 
R. Garnett, 1887 ; D. J. {Snider, 
1925; R. Michaud, Eng. trans. 
George Boas, 1930 ; Van Wyok 
Brooks, 1934. 

Emery (Sp. esmeril). Mineral 
composed of corundum, (alu- 
minium oxide) with much iron 
present, mainly as admixed iron 
minerals, e.g. magnetite. It is 
therefore not properly a true 
mineralogical variety. It occurs 


as black granular masses found in 
crystallme limestones or alumi- 
nous sediments as the result of 
metamorphism, or in residual 
deposits concentrated during the 
weathering of such rocks. The 
chief deposits occur in Naxos, 
Greek Archipelago ; Aidin, Asiatic 
Turkey ; and the Central Urals, 
U.S.S.R. 

The toughness and hardness of 
emery make it a good abrasive 
and it is used in the manufacture 
of paper, cloth, and wheels. 
Emery wheels were once much 
used for grinding, but have 
largely given place to such arti- 
ficial compounds as carborundum 
{q.v.) or aluminium oxide, bonded 
and mado into grinding stones 
and wheels. Emery paper and 
emery cloth, coated with emery 
powder, are used for cleaning and 
finishing metalwork ; emery pow- 
der as an abrasive in domestic and 
industrial work. In all these fields 
the newer abrasives mentioned are 
taking the place of natural emery. 
Bee Grinding:. 

Emery, Winifred. Stage name 
of Isobel Winifred Maud Emery 
Maude (1862-1924), British act- 
ress. Born at Manchester, Aug. 1, 
1862, in 1888 she married Cyril 
Maude (g.v.). Her first appearance 
on the stage was at The Amphi- 
theatre, Liverpool, 1870, as Geral- 
dine in The Green Bushes ; her 
first London appearance was in 
pantomime at The Princess’s, 
1874. A versatile actress, she 
appeared with ‘Wilson Barrett, 
Comyns Carr, Forbes Robertson, 
and Beerbohin Tree. She accom- 
panied Henry Irving to the U.S.A. 
in 1884 and 1887-88. She died 
July 15, 1924. 

Emetic (Or. emetikos). Sub- 
stance administered medically to 
cause vomiting. Emetics are occa- 
sionally used in cases of simple 
illness. Dyspepsia and sick head- 
ache caused by excessive eating 


may sometimes be relieved by 
emptying the stomach of its con- 
tents. Another use is in conditions 
of difficulty of breathing caused by 
bronchitis, especially in children, 
the act of vomiting stimulating 
the respiratory mechanism and 
relieving the distress. 

The chief use of emetics is to 
remove poison from the stomach. 
This form of treatment may be 
adopted with safety in almost all 
cases where poison has been swal- 
lowed, except poisoning from 
strong mineral acids which corrode 
the stomach wall and render vio- 
lent movement of the organ un- 
desirable. Some knowledge of eme- 
tics should bo possessed by every 
household, for the prompt ad- 
mimstration of an emetic may 
avert serious symptoms, and even 
save life which would be lost if 
treatment were delayed. The 
simplest emetics are a tablespoon- 
ful of mustard, or one or two 
tablespoonfuls of salt, in a tumbler 
of warm water. The following 
emetics should be taken only under 
medical advice. 

Zinc sulphate : 10 to 30 grs. dis- 
solved in half a tumbler of warm 
water, repeated if necessary. Am- 
momum carbonate : 15 to 30 grs. 
dissolved in warm water. Ipeca- 
cuanha : four to six drams of the 
wine, or 20 to 30 grs. of the pow- 
dered root. 

Apomorphine is best adminis- 
tered hypodermically in doses of 
fg- gr. This emetic stimulates the 
nerve centre in the brain which 
controls the process of vomiting; 
it is particularly useful in poison- 
ing by narcotics such as opium. 

Emetine. Chief alkaloid found 
in the roots of ipecacuanha 
(Cephaelis Ipecacuanha). It is ex- 
tracted from finely- powdered root 
by means of alcohol or other sol- 
vent to remove the total alkaloids. 
It is a violent emetic, but in medi- 
cine is considered a specific remedy 
for amoebic dysentery. 

Emett, Rowland (b. 1906). 
British artist, remembered for his 
cartoons featuring wispy little men 
and fantastic trains and other 
machines made of scrap. Born in 
London, Oct, 22, 1906, he was a 
serious landscape painter until 
1939, when he first contributed a 
cartoon to Punch. During 1944-48 
he was deputy art editor of Punch. 
He created the Far Tottering and 
Oyster Ci’eek railway which ran in 
the Battersea gardens during the 
Festival of Britain, 1951. He also 
designed wallpapei’, fabrics, china. 

E^gration. Systematic mi- 
gration of the surplus population 
of one land to another for per- 
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manent settlement. This move- 
ment has been one of the great 
factors in shaping the world, more 
potent even than military con- 
quest. The ancient world wit- 
nessed vast migrations of people 
in quest of food and living space 
and under the pressure of climatic 
changes : such was the Teutonic 
surge westwards over Europe to 
the Atlantic border. The dispersal 
of the Jews, especially after the 
destruction of Jerusalem, was a 
migratory movement of a different 
kind. 

After the discovery of America, 
emigration developed contempo- 
raneously with the era of the 
merchant adventurers. Spain led 
the way, absorbing enormous areas 
in S. America and in the southern 
half of N. America. Portugal and 
Holland played a part, but Spain’s 
main rivals were France and 
Great Britain. The enterprise of 
the merchants of Bristol gained 
a foothold in Newfoundland from 
which the British people spread to 
the Pacific in the W. and Mexico in 
the S, Everywhere, but especially 
in N. America, French and British 
found themselves rivals in the 
race for new lands. 

Religion played a large part in 
the first emigration movements. 
Zeal for the Catholic Church led 
Spain to attempt to establish on 
a large scale model Catholic na- 
tions in S. America. The effort to 
create new peoples to overcome' 
the growing heresies of Europe 
influenced the French kings in 
their pious endeavours to build 
up New France^ along the banks 
of the St. Lawence. The de- 
parture of the Pilgrim Fathers 
from Plymouth in 1620 for New 
England laid the foundations of 
the U.S.A. A second gre-at impel- 
lir^ force was poverty ; and a 
third political discontent. The 
most marked example of these 
was the steady exodus of the Irish 
people to America during the 
famines and troubles of the 19bh 
century. A fourth cause is love of 
adventure and ambition, of which 
the most striking instance is to be 
found in emigration from Britain. 

As Spain and Portugal declined, 
the outflow of their peoples ceased. 
The Butch settlers in N. America 
were gradually absorbed by their 
Englmh-speaking rivals. S. Africa 
remains the outstanding example 
of successful Dutch settlement. 
The people of France, defeated in 
their struggle for supremacy in N. 
America after the Seven Years’ 
War, became one of the least mi- 
gratory nations in Europe, but 
the province of Quebec still re- 


mains distinctively French under 
the British flag. Britain main- 
tained the outpouring of her peo- 
ple. While she lost political control 
of a large part of N, America, the 
U.S.A. retained the English lan- 
guage, and the British stock pre- 
dominated. The convict settle- 
ments of New South Wales and 
Tasmania gave way to the free 
British commonwealth of Australia. 
The growth of Australia and the 
opening up of the Pacific coast oi 
N. America were enormously 
stimulated by the discovery of 
gold in California and Victoria in 
the middle of the 19th century. 

The defeat of the liberal move- 
ment and the triumph of im- 
perialism in Germany stimulated 
a German migration westwards, 
which militarism and poverty did 
much to encourage. The German 
emigrants before the First Great 
War went mostly to the U.S.A. 
and to S. America. After the war 
their migration to the U.S.A. was 
checked, and they tended to go in 
larger numbers to S. America, 
Poland, and W. Russia. 

Abundant industrial openings 
and high wages in the U.S.A. made 
it the Mecca of the European 
emigrant. The flow of population 
across the Atlantic early in the 
20th century averaged 1,000,000 
a year ; three-quarters came from 
Russia, Italy, and Austria-Hun- 
gary. By 19.38 the net inflow was 
down to 30,000. Despite the 
immigration from Continental Eu- 
rope, the most considerable sec- 
tion of the foreign white stock in 
the U.S.A. is from the Britisli Isles. 
Canada failed to draw any con- 
siderable number of new settlers 
until near the close of the 19 th 
century. Then, partly on account 
of the closer settlement and grow- 
ing scarcity of land in the U.S.A., 
a big movement, largely of fann- 
ers, started from there into the 
prairie provinces. 

One of the most significant 
movements of emigrants during 
1920-40 was the large Japanese 
emigration all over the Pacific 
coast and islands due to the rapid 
growth of Japanese populations. 
This gave rise to serious difficulties 
with the white nations of the 
Pacific, more particularly with the 
people of California, who caused 
deep offence in Japan by passing 
exclusive legislation. A similar 
policy was ^opted by Australia. 
A great part of the movement of 
emigration in earlier years was 
uncontrolled by governments, but 
economic and political stresses 
have increasingly led governments 
to regulate the settlement of aliens. 


Most countries have adopted im- 
migration quotas, limiting the 
inflow to settlers of certain types 
or occupations. To assist British 
subjects of suitable categories to 
emigrate to the dominions, an 
Overseas Settleimait (icq>artment 
was setup in 1922, and schemes 
of assisted emigration were drawn 
uj) by the dominions themselves. 

The period, which included the 
proparathms for the St'cond Groat 
War, the war its<‘lf, and its after- 
math, was marked in fVntral 
Europe by forced migrations on a 
large scale. A sf)lut.ion of acute 
minority prfdhmis (e.r/. that, of 
Sudeten Germans in (.V,ccho-Slo. 
vakia) was sought hy dis^jossessing 
those of the miuoi’ity stock and 
transporting t hm\ to their countries 
of historical origin. xSVe Alien ; 
Coqlio ; Immigration; Population. 

Emigres. Term applied to 
Frenchmen wdio sought refuge in 
foreign countries during, and in- 
mediatcly aftiu’, the Krauudi Revo- 
lution. Most { J thes(‘ supjiorters of 
the old regime went to the Rhenish 
states of (termany, but everywhere 
actively advoc'ated the restoration 
of the Bourbon dynasty. Their 
hopes of a speedy accomplishment 
of this object were shattered when 
the French Hevtduiionary armies 
defeated the Prussians and their 
allies at Valmy in 1792. After the 
tinal overthrow of Napoleon in 
1815 the hni(/rht who were still 
alive or had not permanently set- 
tled abroad returnc<i to France. 

Emilia-Romagna. Region of 

N. Italy. It slopcjs from the Apen- 
nines to the river Po and the 
Adriatic. The name Emilia is de- 
rived from the Roman Via Actnilia, 
the groat N. road which passed 
through the territory. The region 
includes th(i provimies of Bologna, 
Ferrara, Forli, Modena, Parma, 
Piacenza, Ravenna, and Reggio 
Emilia. Low-lying along the coast, 
it is elsewhere "hilly, and is drained 
by tributaries of the Po. Area 
3,540 sq.m. Pop. (1951) 3,510,683. 

Eminescu, MrnAin (1849-89). 
Rumanian poet and editor. Ik)rn 
at Ipateshti in Moldavia, Dec. 26, 
1849, he was educated at the uni- 
versities of Vienna, Jena, and 
Berlin. In 1870 he contributed 
two memorable poems* Venere si 
Madona, and Epigonii, to the Con- 
vorbizi Literare, and in 1874 he 
was appointed school inspector and 
librarian in the xmiversity of Jassy. 
He died at Bukarest, June 15, 1889. 
He is regarded as a great lyric 
and satiric poet. 

Emin Pasha (1840 4)2). Ger- 
man ailministrator. Bom at 
Oppeln, Silesia, March 28, 1840, of 


EMIR 

Je^vish parents, his real name was 
Eduard Schnitzer, After studying 
medicine at Breslau and Berlin, 
he took up an appointment on 
the statf of Hakki l^asha, in Tur- 
key. In Egypt, in 1878 he was 
appointed by Gordon governor- 
general of the equatorial province. 
When the Sudan was abandoned 
Emin was left in the heart of the 
country, whence he was rescued 
by Stanley in 1888. Returning, in 
the German service, he met his 
death at the hands of Manyama 
Arabs, Oct. 23, 1892. His success 
in abolishing the slave trade in the 
district under his control, his care- 
ful survey of over 4,000 miles of 
road, and his observations of the 
flora, fauna, and meteorology of 
the country gained him an endur- 
ing reputation. 

Emir. Arabic word meaning 
commander, also spelt ameer {q.v.) 
or amir. It is used for chiefs and 
other rulers of certain Mahomedan 
peoples, the form emir being main- 
ly confined to those in Africa. 

Emissivity. The ratio of the 
heat energy emitted by a unit area 
of the surface of a body under 
given conditions to that emitted 
by the same area of a perfect black 
body under the same conditions. 
This is always exactly equal to the 
absorptive power. A surface 
coated wdth lamp-black will absorb 
practically all the heat energy 
falling upon it without reflection ; 
its absorptive power is taken as 
unity. A surface heated uni- 
formly and viewed through a 
small hole approximates to black 
body conditions, but if an article 
be taken oxit from the furnace into 
the open its surface will refiect 
and so it will radiate less energy 
than a black body at the same 
temperature. Emissivity thus 
depends on the kind of surface, the 
temperature, and the wave-length 
radiated. Optical and radiation 
pyrometers, used for measuring 
liquid steel and metal tempera- 
tures, are often calibrated for 
ideal black body conditions, so it 
is useful to know the emissivity 
of metals under various conditions. 

Emma (1858-1934). Queen of 
the Netherlands. Daughter of the 
prince of Waldeck-Pyrmont, she 
was born Aug. 2, 1858, and in 1879 
married William III, king of the 
Netherlands. Her daughter Wil- 
helmina {q.v.) became heiress to 
the throne on the death of Wil- 
liam’s sons by his first consort, and 
when William died in 1 890, Emma 
was regent for eight years. Her 
many charitable acts endeared 
her to the poorer classes. She died 
March 20, 1934. 
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Emma. Novel by Jane Austen, 
written in 1815 and published the 
following year. It is one of the 
best of its author’s works, full 
of character and humour in the 
presentation of the society of High- 
bury, a “ large and populous vil- 
lage almost amounting to a town.” 

Emmanuel College. College 
in the university of Cambridge. It 
was founded in 1584 by Sir Walter 
Mildmay, chancellor 
of the exchequer, 
and is governed 
under a statute 

the 

V. original buildings 

of the Dominican 

house adapted to 
College arms +7 „ ^ , 

the use of the col- 
lege at its foundation, the dining 
hall, fellows’ combination room, 
old library, and parts of the 
master’s lodge and the kitchen 
survive. Old Court dates from 
1633 ; the chapel (bearing the date 
1677) and gallery are the work of 
Wren ; the rest of the buildings of 
Front Court which front St. An- 
drew’s Street date from the 18th 
century. New Court dates from 
the early 19th century and North 
Court from 1914. The college was 
long a stronghold of Puritanism ; 
among its famous men were Arch- 
bishop Sancroft and J ohn Harvard, 
founder of the American college 
(later university) named after him. 
See Architecture illus. p. 552. 

Emmaus. Town of ancient 
Palestine. It is now represented 
by the village of Amwas, on the 
road between Jaffa and Jerusalem, 
noted for a medicinal spring. It is 
not to be confused with the Em- 
maus of the N.T., near which 
Christ appeared to His disciples 
after the Resurrection ; the site of 
this is unknown. 

Emmen. Town of the Nether- 
lands, in Drenthe. It is 29 m. 
S.S.E. of Groningen, just N.W. of 
the Berger Meer, and on the road 
from Groningen to Koevorden. 
It is the centre of a district 
engaged in agriculture and stock 
rearing. Pop. (1955) 62,032. 

Emmenthal Cheese. Swiss 
cheese, similar in appearance to 
Gruydre {q,v,\ but half as large 
again, and with higher milk con- 
tent. Though Swiss by origin, it is 
also made in mountainous districts 
of S.E. France and elsewhere. 

Emmerich. Town of Germany 
in North Rhine- Westphalia. It 
stands on the right Bank of the 
Rhine, 6 m. N.E. of Cleves, and 
not far from the frontiers of the 
Netherlands. The minster church 
was built in the 11th and 12th 
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centuries. Emmerich is an old 
place, having been a Roman settle- 
ment. In 121 7 it was made a town ; 
in 1407 it joined the Hanseatic 
League, and as part of the duchy 
of Cleves it passed into the posses- 
sion of Brandenburg in 1609. Hav- 
ing been for a few years part of 
Berg, it was returned to Prussia 
in 18J5. Heavily bombed and 
shelled by the Allies daring the 
Second Great War, Emmerich was 
captured by the 1st Canadian 
army on March 29, 1945. It had 
been stubbornly defended by Ger- 
man parachute divisions and was 
completely destroyed. 

Emmet, Robert (1778-1803). 
Irish nationalist. Youngest son of 

the physician to the viceroy, and 
' brother of the 

United Irish- 
man, Thomas 
Addis Emmet 
(1764-1827), he 
was born in 
Dublin and ed- 
ucated at Trin- 
ity College 

Rolbert Emmet, there. During 

Irish nationalist 180 0-0 2 he 

After Petrie travelled on the 

Continent, and was flred with the 
idea of securing French aid from 
Bonaparte in a rising against Eng- 
land. He collected arms at depots 
in Dublin and drew up a full plan of 
campaign for a rising on July 23, 
1803. But treachery and faulty 
organization frustrated his plans, 
and Emmet fled into the Wicklow 
Mts. On Aug. 25 he was arrested 
near Harold’s Cross, was found 
guilty of treason, and hanged. 
Sept. 20. The hold of Emmet’s 
memory on popular imagination 
in Ireland was increased by the 
story of his love affair with the 
daughter of John Philpot Curran 
(g'.-y,), which inspired Moore’s lyric, 
She is far from the land where 
her young hero sleeps. A study 
by R. Postgate appeared in 1932. 

Emney, Fred (1865-1917). A 
British comedian. Born in Lon- 
don, March 5, 1865, he appeared 
at Sadler’s Wells in The Ticket of 
Leave Man in 1885. One of the 
most popular comedians of panto- 
mime, he produced in 1912 the 
sketch by which he is best remem- 
bered, A Sister to Assist ’Er — 
opening with the often-quoted line, 

“ Is Mrs. May bin ? ” — and, with 
Sydney Fairbrother, acted in it 
for three years. While rehearsing 
for a pantomine he slipped and 
received a fatal injury, from which 
he died, Jan. 7, 1917. His son 
Fred (b. 1900) also became a well- 
known comedian, distinguished 
for his great girth. 


EMOTION 


3052 


EMPETRACEAE 


Emotion (Lat. emcwere, to agi- 
tate). State of mind of an affective 
type. Emotions are chiefly com- 
posed of specific feeling-tones 
which differ greatly, e.g. triumph, 
rage, despair. They are pleasant or 
unpleasant, sometimes to a high 
ilegree. The strength, duration, 
and pleasantness or painfulness of 
emotions vary greatly from man 
to man ; some enjoy violent anger, 
while others are exhausted by it 
or experience anxiety. 

The original sources of emotions 
are situations which evoke in- 
stinctive action. Fear is caused by 
danger ; sympathy by the sight of 
pain or grief. Emotions may sub- 
sequently be reawakened at a 
time when they bear little relation 
to the real needs of the individual ; 
e.g., some feel “ fighting-mad ” 
when questioned by a policeman. 
Once roused, emotion is not easily 
modified by either reason or con- 
science, and when violent tends to 
control behaviour and affect be- 
liefs. In many people emotion is 
easily switched from one object to 
another ; thus arises the state 
known as spoiling for a fight.’' 
For all these reasons emotion has 
been generally reviled by moralists. 
Emotions are unreliable guides to 
conduct and opinion, and one of 
the chief objects of moral educa- 
tion is to bring them under control. 
Yet they, add colour to life ; and 
the group known as “ disinter- 
ested,” inclCiding pity, and love of 
offspring, is indispensable to 
society. 

Emotions have a marked effect 
upon many bodily functions. They 
cause the muscles of the face to 
assume expressions, through which 
we recognize the feelings of others. 
Attitudes, breathing, the action of 
the heart, the autonomous nervous 
system, and the ductless glands 
may all be changed. Consult Ex- 
pression of the Emotions in Men 
and Animals, C. Darwin, 1872; 
Psychology of the Emotions, T. A. 
Ribot, 1897. 

Empedocles (c. 495-435 b.o.). 
Greek philosopher of Agrigentum 
in Sicily. He was the first to teach 
that all material substances are 
compounded from the four so- 
called elements, fire, air, earth, and 
water. These four elements are 
continually being separated and 
mingled by two moving forces, 
one Love or Friendship, the other 
Sti^e. He thus combined the 
Being of the Eleatics [g.v,) with 
the Becoming of Heraclitus (q.v.). 
According to legend, Empedocles 
threw himself into the burnin<y 
crater of Etna in order that the 
completeness of his disappearance 


might engender the belief that he 
had been translated alive to heaven. 
This is the subject of Matthew 
Arnold’s Empedocles on Etna 
(1852). Pron. Em-ped'-o-kleez. 

Empedrado. Town of Argen- 
tina, in Corrientca prov. It is on 
the Paran£, some 650 m. by rly. 
N. of Buenos Aires, also reached 
by steamer via Corrientes. It is the 
centre of a fruit-growing region. 
Pop. 24,300. 

Emperor (Lat. imperare, to 
command). Title applied to sov- 
ereigns of the highest clas.s. It wa.s 
first used in this sense by Julius 
Caesar, who, among other titles, 
called himself imperator^ a title 
hitherto borne by certain officials 
while in command of troops 
abroad. His nephew Augustus es- 
tablished the empire, and the title 
was borne by his successors both 
in Rome and in Constantinople ; it 
was taken by Charlemagne when 
in 800 he founded the medieval 
empire. The rulers of the Holy 
Roman Empire bore it until the 
dissolution of that body in 1806, 
and in the 19th century it was 
assumed by several rulers who re- 
garded themselves as more power- 
ful than ordinary kings. Chief 
among these was Napoleon, who in 
1804 assumed the title of emperor 
of the French, an example f^ollowed 
in 1852 by Napoleon III. 

While the English translated the 
word imperator as emperor and 
the French as empercur^ the Ger- 
mans had rendered it as Kaiser y 
a tribute to Caesar, and this was 
the title taken by Francis II when ho 
became emperor of Austria in 1804. 
In 1871 William I took the title of 
Deutscher Kaiser ^ but in both those 
cases the idea was well represented 
by the English word emperor. Less 
correctly, perhaps, the Russian 
tsar was freely translated emperor. 

In the New World • there were 
emperors of Brazil from 1821 to 
1889, and in 1864 Maximilian of 
Austria took the title when he set 
up his empire in Mexico. The word 
is also used to translate the titles 
of rulers of Eastern countries : for 
instance, we speak sometimes of 
the emperor of Japan. In 1877 
Queen Victoria became empress of 
India' the first British sovereign 
^ title Kaisar-i-Hind. 

The Greek word basiUus is usually 
translated emperor. This was ap- 
plied to certain rulers before the 
Christian era, and was taken by 
the emperors at Constantinople. 

The original idea was that there 
could be only one emperor, whoso 
authority extended throughout 
Christendom, and who was the 
overlord of kings. The modern 


tendency is to use it for the ruler 
of a collection of countries, but, 
although we speak of the l^ritish 
empire, it has, strictly speaking, 
no emperor. Sovereignty. 

Emperor Butterfly or Purplh 
Emperor {Apatura iris). Large 
British butterfly, localised in oak- 
woods of 8. and S.E, England. 
Usually it fre(jnents the tops of 
trees, but descends to feed on car- 
rion. The male is dark brown with 
a rich purple sheen ; a wdiite band 
and spof.s occur on the wings. 
The f(*male is without the purple 
reflection. The caterpillar feeds on 
the sallow, Butterfly ; also 

colour plate facing p. 1598. 

Emperor Concerto. Title 
bestowed upon Ik^dhoven’s con- 
certo in E flat for pianoforte and 
orchestra (op. 73). Composed in 
1809, and dedicated to the arch- 
duke Rudolph, this was the fifth of 
Beethoven’s piano concertos, and 
is remarkable for spaciousness and 
several innovations, e.g. the link- 
ing of the second and third move- 
ments ; instead of the traditional 
tutti for orchestra at the beginning 
of the work, the piano-entry at the 
second bar ; arul dispensing with 
the customary cadenza (hitherto 
improvised by the performer), 
Beethoven writing his own. The 
concerto may bo considered one of 
his most popular compositions. 

Emperor Moth {lAaturnia pa- 
vonia). Large, fairly common 
British moth ; the male flies in 

sunshine and 
the female is 
mostly a 
a ight-flier. 
The wings are 
mottled 
brown and 
/ tawny, with 
* a conspicuous 
eye in the 
middle of 
each. The 

— on the sallow, 

bramble, heather, and other plants. 

Empetraceae (Gr, empelros, 
growing on rocks ), Family of ever- 
green heath-like shrubs. They are 
natives of the N. temperate and 
arctic zones, also of Chile and 
Tiorra del Pnego. They hav^ small 



Emperor Moth, 
Saturnia pavonia 

caterpillar feeds 



Empetraoeae. Leaves and trait, also 
shown in section, of red orowberry 


FIRST ERA (according to Divisions of Harmsworth's Univorsat History) 



At some undcfinable date in the 
neighbourhood of 4000 B.c. there 
are indications that social life in 
Egypt and Mesopotamia was pro- 
gressing towards the formation of 
organized states. History in both 
these regions opens shortly before 
3000 B.C.; and it should here be 
noted that whereas this chart is 
divided into 100-year intervals back 
to 1500 B.c. (roughly the date of the 
first cmpii'e in a modern sense), the 
preceding intervals are compressed. 
Actually the period between 3000 
and 1500 B.c. should occupy as much 
space as the subsequent period to 
the beginning of the Christian era. 

During all these centuries there 
were approximations to imperial 
expansion. Thus in Mesopotamia 
Lugal-zaggisi, about 2770 n.c., 

established a hegemony, taken over 
and maintained for little more than 
a century by the kings of Agadc ; 
the " empires ” of the kings of Ur 
(c. 2400) and of Hammurabi of 
Babylon (c. 2100) were equally 

transient. Sinai and Nubia were 
early brought under Egyptian rule. 


In 1580 B.c. a ruling class of foreign 
invaders was expelled from Egypt, and 
the rebound carried Egyptian arms as far 
as the Euphrates ; but it was only from 
14^7 onwards that the potential empire 
thus created was methodically conquered 
and organized by the genius of Thothuies 
III. Erom the considerable details of its 
administration that have come down to 
us we are justified in calling this the 
world’s first genuine empire. In the 
meantime an experiment in federation, 
under the leadership of the dominant 
tribe of Hatti, was being conducted in 
Asia Minor, and when, after about a 
hundred years, the empire of Thothines 
crumbled away, the energetic Subbiluliuma 
took the opportunity of establishing a 
Hittite empire over Syria. Egypt revived 
and recovered some lost territory ; but 
the position was one of stalemate. 

World-movements of peoples swept 
away the Hittite Empire and jeopardised 
a degenerating Egypt in about 1200 b.c. ; 
and m the resulting vacuum Phoenicia and 
the kingdom of David and Solomon could 
prosper. Of the ‘ Minoan ’ sea-power of 
Crete, later taken over by Mycenae, 
no historical details have been recovered. 


The Hebrew kingdom split into 
rival halves (c. 945 b.c.). Like 

Babylon, the Phoenician cities were 
intent on trade alone ; movements 
of Greek-speaking peoples into the 
Aegean area blotted the Minoan power 
from memory ; Egypt was priest- 
ridden and impotent. A Phrygian 
kingdom was consolidating in Asia 
Minor, but apart from this the only 
virile power on the stage was Assyria. 
By methods too ruthless to be 
called imperial Syria and Palestine 
were absorbed, Babylon reduced to 
a vassal state, and finally Egypt 
conquered (671 B.c.) ; only towards 
the end was a system of Assyrian 
governors instituted. But new 
peoples were appearing ; the Aryan 
Modes united with Babylon and in 612 
wiped out the Assyrian name, there- 
after dividing the empire with thc- 
Babyloiv'ans, while Egypt recovered 
independence. 

In the West the Greeks were creep- 
ing round the Mediterranean. The 
Etruscans had appeared in northern 
Italy. Rome by tradition was founded 
in 753 B.C., Carthage in 850. 
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The Median kingship had passed 
to_ the royal house of a cognate i 

tribe, the Persians, and in 539 b.c. 
Cyrus the Great took over the 
Babylonian domains. Lydia, the 1 

successor of Phrygia in Asia Minor, 
fell to him, Egypt to his son Camby- 
ses ; Darius, scion of an allied house 
organized these vast territories 
into what again we are entitled to 
call an empire in the full sense. But 
attempts to extend it to Europe 1 

were defeated by the Greeks. 

Welded by the trial, the first ! 

politic<il union of Greek city states 
emerged as the _ Athenian Empire. i 

But interstate rivalries wrecked it 
and unity was finally imposed from 1 
without by the half-Greek Philip of 1 
Macedon, whose son Alexander fuin“' 1 
himself at the heart of Persia and won 
the greatest empire yet known ; his ( 

death, however, was the signal for ' 

disruption. Seleucus obtained the i 

greatest portion, the East, later cur- 1 

tailed by the Parthians. ! 

Rome was winning ascendancy in i 
Italy, and by 202 b.c. had fought out ( 
her struggle with Hannibal (Carthage). ] 

"ALL OF empires 


^ ^ 

Rome’s first task had been to make her- 
self mistress of Italy ; the three problems 
being her Latin kinsmen, the Etrus(*au 
north,, and the Greek south. Next,' her 
defeat, of Carthage gave her Sicily and 
Spam, and in the meantime Illyria was 
policed ; _ the latter, together with 
Macedonian backing for Hannibal, led to 
interference in the East. M<u>ed()n was 
annexed m 168 n.c., “Asia” in 133. 

After 100 B.c. Rome definitely stands 
forth ns an imperial state ; but in spite of 
the addition to her territories of the 
Seleucid domains (f)5)._Gaul (5()-«5o) and 
Egypt (31), the Republic was incapable of 
^ling the Empire, Augustus beeanie 
Emperor in 31 u.c., and thereafter for 
400 years almost all the known world was 
theoretically a single state from Atlantic 
to Euphrates. 

Yet before tjie end of this period 
decay, had set in. The Goths invaded 
Italy in A.n. 250 ; the Persian dynasty 
that succeeded the Parthians reoceunied 
much of Mesopotamia ; Dacia had falhm 
away by the end of the eentiiry ; aiui 
between 364 and 305 the Christianised 
empire definitely split into Western and 
Eastern halves. 


I he Byzantine Einpim was liestined 
to survive until th<‘ capture of fous-anti- 
nople by the Turks in ipvb soin(.im<*s 
with wule-flung dominions, s(jim .inies 
vvith a meagre strip (cf territory but 
always fulfilling the rule of ICiVaipe’s 
bulwark against the East. In tln^ West 
everything went to pieces mule; the 
shock of barbarian invasions. daric 
captured Rome in 410; Vandal; and 
Visigoths Hooded into Spain; Veadals 
into Africa ; Pranks and Alamaun? into 
Gaul ; Ostrogoths ami Lombards intt) 
Italy ; Saxons into Britain. Flnall ^ the 
last puppet emperor was pensioned iff in 
470. only the Papacy carrying o . the 
tradition of a world state. Charlemagm*, 
king of the Pranks, won pre-end unice 
and m 800 was crowned Emperor ly the 
Pope, thus originating the idea the 
Holy Roman Empire. 

In the East, Islam started its < areer 
with Mahomet ami swepi like 

a tide over Arabia, Syria. Persia, North 
Africa ami Spain, The t'aliphs firstTuled 
from Damascus, then (750) from B%dad, 
with a rival caliphate (780) in .Spain ; 
where Aragon and Castile maininined 
t.hrjstian imlependenre in the nnrtK 


Imperialism during this period returned to the 
East. Afglum rulers established a .Mahomedan 
tlynasty at Delhi in India (1176) ; the Bagdad 
Caliphate disintegrated before Turkish invasions 
which consolidated into the Seljtik Empire ; the 
S(‘Ijnks gave way to the Ottomans, who advanced 
their arms steadily into Europe, 

In Europe the outstanding tendency was the 
growth of nationalism. England and Prance 
acliuwed nationhood precociously, the first because 
of its isolation,^ the second because of the hostile 
attentions of liiigland. National spirit, in sjiite 
of political disunion, was fostenul in .Spain by 
the continual struggles against the Moors ; 
Switzerland won imlepcmlence from the Holy 
Homan limpire (1201) ; Tatar oppression rallied 
Russia round the prinees of Moscow ; Bohemia, 
Hungary, ami Poland were consolidating since 
their adoption of Christianity in the tenth century, 
In Italy and Germany alone was disunion per- 
petuated by the Holy Roman Empire ; actually 
a parqel of semi-indepeudent cities and dukedoms, 
rent by the struggles between Pope and ICmperor. 

At this point history entered on a fresh phase 
with the discovery of the Capo Route by the 
Portuguese and the New World by the Spaniards, 
a Papal Bull granting dominion over the world 
oiitsisle Europe to these two powers — the West to 
Spain and the East to Portugal. 
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Spain made good much of her claim to 
the West, in spite of English and hrench 
colonisation ; whereas the Portuguese grant 
was mocked, not only by English and Dutch, 
but by the existence of Turkish, Mogul, 
lapanesc, and Chinese ■ Empires. Meanwhile 
Hie Holy Roman Empire became centred on 
Austria, while Prussia achieved independence. 

France and England took rank beside 
Spain as colonising powers. During the 
conflict between them the loss of the United 
States seemed to put an end to the British 
Colonial Empire; but with Canada, Australia, 
and the Cape it was rebuilt, while the acquisi- 
tion of India resulted in an Empire of_ a 
different sort. Russia had become an empire 
iu the full sense. Napoleon nearly made 
a French Empire of Europe; his failure left 
the Spanish Empire in ruins (S. American 
States), but the unification of Germany a 
potentiality, realized by the Franco- Prussian 
War. Italy was united in 1861-70. 

The Turkish Empire in Europe was disin- 
tegrating; and the hirst Great War broke it 
up, together with those of Germany, Russia, and 
Austria. The Second Great War destroyed the 
empires of Italy and Japan and brought new in- 
dependence to some of the Eastern possessions 
of Britain, France, and the Netherlands. 
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narrow, alternate leaves, and small, 
regular dowers, succeeded by 
fleshy bendes. See Crowberry. 

Emphysema (Gr., inflation). 
Condition in which the alveoli or 
air-cells of the lungs are over-dis- 
tended with air and their walls 
atrophied. It is due mainly to long- 
continued increase of pressure of 
the air within the lungs and is most 
often seen in players on wind- 
instruments, glass-bhjwers, and 
suderors from chronic bronchitis. 
Heredity plays some part. 

Emphysema produces enlarge- 
ment of the chest, which becomes 
barrel-shaped owing to arching of 
the ribs and sternum ; the costal 
cartilages frequently become calci- 
fled, and movement of the ribs 
during respiration is much dimin- 
ished, breathing being effected 
chiefly by means of the diaphragm 
muscle. The symptoms come on 
gradually, the earliest being some 
difflculty in breathing and feeling 
of “ tightness ” in the chest. The 
incomplete oxygenation of the 
blood may lead to cyanosis or 
blueness of the face. The disease 
may persist for many years, bub 
gradually becomes worse. Death 
may occur from pneumonia, or the 
long-continued pressure in the 
lungs may lead to dilatation of the 
heart and dropsy. Medical treat- 
ment is not of much avail. At- 
tempts have been made to increase 
the respiratory ventilation of the 
lungs by compressed air baths, etc. 

Subcutaneous or surgical em- 
physema is a condition in which 
air finds its way into the tissues of 
the body, most often because of an 
injury which has resulted in an 
abnormal communication between 
an air- containing cavity and the 
subcutaneous tissue. In rupturp of 
a lung, for instance, air may pass 
under the pleura or lining mem- 
brane, and spread up into the root 
of the neck and over the chest, pro- 
du<ung swelling and a characteris- 
tic crepitation on pressure. Erao- 
turc 01 the frontal sinuses or air- 
cclls may load to subcutaneous 
emphysema in the forehead. 

Emphyteusis (Gr.-Lat., im- 
planting). Term of Roman law. 
It meant the right to enjoy the 
fruits of property belonging to 
another, on payment of a pensio or 
rent to the owner. It applied not 
only to land and houses, but to 
other property, e.g. slaves. The 
lessee might not allow the thing to 
deteriorate in value ; and was 
bound to pay the rent whether the 
thing was beneficial to him or not. 

Empire. Word derived from the 
Roman word mperiu7n and mean- 
ing rule. It was used to describe 
the lands ruled by an emperor, the 


most powerful of temporal rulers, 
who ^ claimed to be superior 
to kings. The Roman empire 
founded by Augustus was suc- 
ceeded by the medieval empiie, 
known as the Holy Roman Empire, 
and by the Byzantium empire at 
Constantinople. In the 19 th cen- 
tury there arose the Austrian. 
Erench, and German empires, and 
in the New World those of Brazil 
and Mexico. 

The word is used also for large 
states of the E., and we speak of 
the Indian and Japanese empires. 
Moreover, the great states that 
existed before the Christian era 
arc, for convenience, called em-, 
pires, and we are familiar with a 
cycle of empires — those of Assyria, 
Persia, Macedonia preceding "that 
of Rome. At present the tendency 
is to describe a federation of states 
j:xs an empire. The succession of 
the world’s great empires is graphi- 
cally depicted in the colour plate. 

Empire , Holy Roman. Medie- 
val iiLstitution that lasted from 
800 to 1800. The Holy Roman 
Empire was born on Christmas 
Day A.D. 800, when Charlemagne 
was crowned emperor by the 
jmpe. ^ It expired in 1806, when 
Erancis II dropped the ancient 
title and called himself emperor 
of Austria. 

From A.D. 475 to a.d. 800 Con- 
stantinople had been the seat of 
the lineal successor of the Roman 
emperors, whose supremacy in the 
W. had been a mere figment, while 
the bishops of Rome had asserted 
a claim to be the spiritual head of 
Christendom in defiance of the 
E. authority whether temporal or 
ecclesiastical. Charlemagne made 
himself effective master of W. 
Europe, and the defender of the 
papacy against its enemies ; and, 
as at Constantinople the empress 
Irene usurped the imperial throne, 
the pope crowned the Frankish 
king as the heir of the Caesars and 
Roman emperor. The actual title, 
the Holy Roman Empire, was 
adopted by Otto I in 962. 

The Dominions of Charlemagne 

The new Roman Empire, then, 
was at first co-extensive with the 
dominions of Charlemagne. The 
British Isles were outside it ; so 
was Scandinavia ; and so was the 
greater part of Spain. Roughly 
speaking, the line of the Elbe 
and the Adriatic Sea marked its E. 
boundary. Under Charlemagne’s 
successors it was parted into three 
portions : the Latinised West, 
which retained the Frankish name, 
and was ultimately shaped into the 
kingdom of France; the eastern or 
definitely German section, which 
was gradually extended till it em- 


braced all the German and some of 
the Slavonic peoples ; and the cen- 
tral portion, lying about the rivers 
Rhine and Rhone, and includinty 
the greater part of Italy, of wliich"^ 
however, a S. remnant continued to 
be attached to the E. empire. 

In spite of the division between 
the princes of the Carolingian 
house, one was recognized as en- 
joying a sort of primacy, and he 
bore the imperial title. But the 
Carolingian dynasty wore itself out 
by the beginning of the 10th cen- 
tury in the eastern and middle 
khigdoms; with the result that 
France became independent, while 
the supremacy in the empire passed 
to an elected German king, who 
himself only bore the imperial title 
when he had been crowned in 
Rome. Fragments of the middle 
kingdom were attached to France, 
but the greater part of it was in- 
cluded in the empire. 

The first German king was Henry 
the Fowler ; under his son Otto the 
Great, the Holy Roman Empire 
was reconstituted. There was no 
hereditary right of succession to 
the German kingdom ; but the 
descendants of a powerful emperor 
usually retained the succession for 
generations. The ruler was there- 
fore German king by a mixture of 
election and descent, for the elected 
king was more frequently than not 
a son or near relative of the late 
ruler. 

Great Congeries of Principalities 

A custom grew up by which, in 
order to avoid an electoral struggle 
on the death of an emperor, the 
future emperor was designated 
during the lifetime of the reigning 
one, and he bore the title of king of 
the Romans. The Empire in fact 
was a great congeries of principali- 
ties large and small, lay and eccle- 
siastical, of which one of the 
princes was the official head, by 
right of election and by sanction of 
the exercise of physical force 
superior to that of rivals or recal- 
citrants. From the middle of the 
10th century to the middle of the 
13th the emperor is in the first 
place a German prince having a 
limited authority over the rest of 
the German priirces. In the second 
place he is the legal overlord also 
of Italy ; the tradition and title 
of the Empire fosters in the em- 
perors a desire to be Roman 
Caesars rather than German Kais- 
ers. Thirdly, the emperors incar- 
nate the idea, but not the fact, of 
Christendom as a unity. 

But beside the Empire as unify- 
ing Christendom stood the papacy, 
actually dominating the entire 
ecclesiastical organization of West- 
ern Christendom, claiming for the 
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pope a spiritual supremacy over- 
ridjug that of the emperor as the 
temporal head of Christendom ; and 
overriding that of all temporal 
authorities whatever witliin their 
own dominions. Theoretically, the 
papacy did not claim to exercise 
control over things temporal. But 
practically the lay and ecclesiastical 
interpretations of the spiritual 
and temporal spheres of control 
differed and overlapped, so that 
there was an endless contest of 
authority. Thus we have the em- 
perors in their fourth aspect, as the 
supreme representatives of secular 
authority in antagonism to ecclesi- 
astical authority, in the contest 
between Church and State. 

Guelfs and Ghibellines 

The Saxon emperors, Henry and 
the three Ottos, finally rolled back 
or stemmed the advance of more 
barbarian races on the E., and 
penned the Magyars into Hungary. 
They dominated the papacy, nomi- 
nating several of the popes. They 
were followed in the 11th century 
by the Pranconian or Salian series, 
Conrad II and Henry III, IV, and 
V. The reign of Henry IV was 
marked by the struggle between the 
emperor and Pope Gregory VII, 
with whom begins the great period 
of papal domination. With Henry’s 
death the rivalry opened in Ger- 
many between the Saxon house of 
the Welfs, or Guelfs, and the Swa- 
bian house of the Hohenstaufen. 

The Swabians secured the im- 
perial crown for some generations ; 
hence the anti-imperialists in Italy 
adopted the name of Guelf as a 
party title, while the imperialists 
were called Ghibellines. The em- 
peror Frederick Barbarossa (1152- 
90) was worsted in his struggle with 
the popes, while the cities of Lom- 
bardy 'succeeded, after a hard 
struple, in securing their liberties 
but in Germany he broke the power 
of the Guelfs and established his 
own supremacy, which was main- 
tained by his successor, Henry VI. 
Heniy, by his marriage, acquired 
the kingdom of Sicily: his son 
Frederick II, the laet Hohenstau- 
fen emperor,’ succeeded to the em- 
pire after an interval of contest 
between other rivals. But he was 
m effect a Sicilian, not a German, 
His rei^ and the strife which pro- 
dded it destroyed what Frederick 
I h^ done towards the unification ’ 
of Germany itself. Frederick II’s 
death in 1 250 was followed by the 
great interregnum during which no 
imperial authority was recognized. 
It was brought to an end by the 
election of a minor prince, Rudolph 
of Hapsburg, 1273, who laid the 
foundations of the greatness of that 
famous house. 


The medieval Eurnpean system 
was now breaking up. The papacy 
lost prestige by its transference 
from Rome to Avignon. The im- 
perial crown passed from one house 
to another; from Hapsburg to 
Luxemburg, from Luxemburg to 
Bavaria, from Bavaria hael< to 
Luxemburg. It was at this time 
that a group of G(‘rmau ])rinees 
w’ere definitely established as the 
electors with whom alone lay the 
right of fixing the imj)erial suc- 
cession. Sigismimd, son of the em- 
peror Charles IV, acquired tlie 
kingdom of Hungary hy marriage, 
though it was not brought within 
the inqigrial hounds as was Bolie- 
mia. With Charles IV the efforts of 
German rulers to maintain theii’ 
position in Italy came to an end. 

The reign of Sigismund, during 
the early part of the Ifith century, 
is chiefly notable for the reinstate- 
ment of the papacy after the grt‘at 
schism at the council of Constance 
(1414-18), and also for the estab- 
lishment of the first Hohcnzoll(‘rn 
margrave of Brandenburg, tlio 
progenitor of the kings of Prussia. 

On Sigismund’s death, in 1437, 
Albert of Hapsburg became king 
and emperor ; and from his day 
until 1806 a Hapsburg was, with 
one exception, at the head of the 
Holy Roman Empire. 

Effect of the Thirty Years’ War 

In 1519 Charles V succeeded his 
grandfather, Maximilian 1, as em- 
peror. His reign is contempor- 
aneous with the development of 
the Reformation. The hereditary 
Austrian and other Orman {‘states 
of the house of Hapsburg were 
transferred to Ferdinand, the 
brother of Charles, and he sue- 
ceeded his brother as emperor in 
1556. The pacification of Passau, 
procured mainly by his agency 
just before his accession, gave 
Germany peace for some 60 years 
by establishing a com[)roiixiso be- 
tween the Roman Catholic! and 
Protestant princes. The attempt 
of Charles V to establish the per- 
sonal supremacy of the em])('r(ir 
throughout Germany, failed ; Ger- 
man princes, big and little, were 
nearly independent sovereigns. 

In the 17th century Ferdinand 
11, in the Thirty Years’ War, 
sought to bring the Protestant 
princ^ into subjection, while Wal- 
lenstein, careless of the religious 
question, sought hy means of the 
war to make the emperor absolute 
monarch of Germany. Both at- 
tempts failed. After the Thirty 
Years’ War (1618-48), the inde 
pendence of the greater German 
princes was an established fact, 
while the still nominal imperial 
authority was little more than a 


fictiem. The struggle of the next 
100 years betweem IJoiirbnn and 
Hapsburg was not a struggle be- 
tween the hhupire and h" ranee*, but 
befiWeenthe Hapsburgsand h’ranee. 
Although the war of the Austrian 
Hueeession incliuhal a eontevst for 
the succession to t he impmhil crown 
between the Bavarian claimant, 
Cfluirles Albert, and Maria Theresa, 
the represeiitat ive of the Haps- 
hiirgs, that, was altogc'ther a minor 
aspect, of the strugiiU'. 

End of the Holy Roman Emiure 

Charles Albcut was made* cai- 
p{'i'<)F’, hut' on his death th<‘ crown 
r('v<‘rtf‘d to tlu* ILipsburgs in the 
pm-son of Franeis Lorraine, 
whos(‘ son d<isf‘ph n aLoiin aimed 
at establishing an imja-rial ascend- 
ancy by llu‘ c(»ns(tlidali(tn of Haps- 
burg flominions within Gt!ruu ny. 
The attempt, however, cfillapsed 
whvn Fredeiiek 11 (»f Prussia 

fornual the Kurstmibuml (la'ague 
of Prinees) to maijO'iin tin* con- 
stitutional ihdifs of the (ku’rnan 
princes — which meant in effect 
th(‘ir fr(‘edom from .any reecfgniz- 
ahlt* imperial control. 

In 1702 th(‘ Kr<*nch Republic 
went to war, m»t with the Empire, 
hut with Austria. H was Austria, 
!K»t tile Empire, whieh wa.s brought 
to subniission by Bonaparte in 
1797, apiin by'Morejin at the 
battle of llolumiiuden in iSOtbnnd 
by Napf>l{‘on at Ansterlitz in 1H05, 
whim Xapoh‘on had alnuidy ])ro- 
claimed hims(‘lf emp<*ror. There 
was no^ long(‘r any plausibility in 
maintaining the pi’<*tenee that 
th(‘r(‘ Was one imperial head of 
('hriHtendom, aiid irj 1804 the Em- 
peror Eraneis assumed the title 
ern rumor of Austria. 

The history of the Holy Roman 
Empire down to tht! 16th eeniury 
is, in^ respect, of one frart of it, 
identical with the hiKtoiy of Ger- 
many, and, in re.sp<‘et ol" amflher 
part, is intimately hound up with 
the histork'H of Italy and of the 
pajracy. In tlu! 16th (*entury it is 
pra(!tieally the history of ( ku'many ; 
the em|Mn-or is the* (kfrman em- 
f)eror with no pretemsionH to lu'ing 
the ii(mmn emperor or tlu! head ol 
Christendom. From the middle of 
the 17th century the (mipenjr is 
the Austrian emperor ; tin* German 
or Holy Roman Empire exists only 
in name, w’ith the survival of con- 
stitutional forms, until even the 
name disapptmrs in IHtXI. 
Charlemagne ; Electors ; Golden 
Bull; Papacy ; comuU aim The 
Holy Roman Emtiire, Bryce, 
1864 and later ; The Empire and the 
Papacy, T. F. fl’out, 181)8: The 
Medieval Empire, K. A, L, Fisher, 
1898; The Close of the Middle Agf>s, 
R, Lodge, 1901. a. tnnw 
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Empire Air Training 
Scheme. Wartime scheme for 
training British and Empire air- 
men hi the Dominions. Set up by 
an agreement signed at Ottawa, 
Duc. 17, 1939, between Great 
Britain, Canada, Australia, and 
New Zealand, this scheme pro- 
vided for the training of airmen 
from these dominions and from 
Great Britain at schools estab- 
lished in New Zealand, Australia, 
and Canada, but principally in 
the last, because of its size and 
comparative proximity to Great 
Britain. It was devised to avoid 
the difficulties of air training in 
Great Britain, due in particular to 
that country’s vulnerability to air 
attack. Most of the initial cost was 
borne bv the dominions concerned, 
but the agreement provided for 
the reimbursement of their govern- 
ments on the basis of the number 
of airmen trained. New Zealand 
gave elementary training to her 
own nationals, and Australia pro- 
vided both (dementary and ad- 
vanced training ; airmen from 
both received final flying training 
in Canada. 

The four commands in Canada 
were centred at Montreal, Toronto, 
Winnipeg, and Regina. Each was 
sub-divided into elementary and 
service flying schools, observer, 
navigation, bombing, and gunnery 
schools, and engineering and tech- 
nical training schools. Originally 
most of the instructors came from 
the XJ.K., but soon a central train- 
ing school for instructors was 
opened at Trenton, Ont. By the 
end of 1940, 48 training scliools 
in Canada were capable of pro- 
ducing 20,000 pilots and 30,000 
other members of air crews per 
annum. Training absorbed 4,100 
aircraft. These figures were later 
considerably exceeded. The first 
pilots to complete their training 
in Canada arrived in England in 
Dec., 1940. 

Australia provided training for 
10,000 pilots and 15,000 gunners, 
observers, and wireless operators 
over a period of three years, build- 
ing 35 training schools for the 
purpose. The scheme was closed 
down in March, 1945. 

Empire Day. British imperial 
celebration held annually on May 
24, anniversary of Queen Victoria’s 
birthday. The first celebration was 
in Canada in 1897, being organized 
at Hamilton, Ont., as a means of 
popularising Empire study among 
school children. The Dominion 
Teachers Association adopted the 
celebration, and thereafter Empire 
Day was held throughout Canada 
on May 23, May 24 being already a 


school holiday. In 1902 the earl of 
Meath suggested an Empire Day 
celebration throughout the Empire 
and wrote to all prime ministers 
and governors within it outlining 
his plans. The first Empire-wide 
celebration was in 1904. The aim 
was to introduce a training that 
would produce patriotic citizens of 
the Empire, special prominence 
being given to saluting the flag. In 
1921, at Lord Meath’s request, 
the Royal Colonial Institute, now 
the Royal Empire Society {q.v.), 
undertook responsibility for the 
movement. 

Empire Free Trade. Cam- 
paign for the adoption of free 
trade within the British Empire 
initiated by Lord Beaverbrook 
(q.v.) in 1929. Its object was the 
imposition by Great Britain of 
duties on meat, wheat, and other 
commodities from foreign coun- 
tries, but not from the dominions, 
and the reciprocal admission by 
the dominions of British manu- 
factured goods free of duty. 
Although the campaign earned 
some support from* farming com- 
■ muni ties in the dominions, it was 
generally rejected by the dominion 
governments, whose policy was to 
encourage the development of local 
manufaetturing industries. 

Empire Gallantry Medal. 
British decoration, replaced by the 
George Cross in Sept., 1940. The 
' ' E . G . M . was 

nel 'and 68 civil- 

iana between 
\ 192.3 and 1940, 

V those holders 

living when the 

change was made 
. I'cceiving the 
! George Cross in 
‘ its place. Pos- 

Empiw Gallantry thumous awards 

of the E.6.M. 
made during the Second Great War 
were similarly replaced. The rib- 
bon of the civil division was plain 
purple, that of the military 
division having a yellow vertical 
stripe down the centre. The medal 
was of silver, with “ gallantry 
medal ” inscribed pn the reverse 
and “ For God and the Empire ” 
round the circumference. 

Empire Powder. Smokeless 
sporting propellant manufactured 
by Nobel’s Explosives Company. 
It is of the type designated 
33 ‘grain powder, the nomencla- 
ture signifying that this weight of 
propellant is the normal charge 
for a 12-bore gun, and comparable 
to the standard charge of 82 
grains of black gunpowder. It 


consists essentially of nitro-cellu- 
lose, containing about 12-5 p.c. of 
nitrogen, with small quantities of 
barium and potassium nitrate. 
Powders of this type are greatly 
valued for the low rate of recoil 
imparted to the gun. See Explo- 
sives ; Smokeless Powder. 

Empire State Building. Sky- 
scraper in New York City. Pend- 
ing the completion of the Palace 
of the Soviets, Moscow, it was the 
tallest building in the world. 
Completed in 1931, the building, 





Empire Gallantry 
Medal 


Empire State Building, New York. 

It is 1.248 ft. high 

named after the “ Empire State ” 
(New York), rises from the junc- 
tion. of Fifth Avenue and W. 
34th Street, and is 1,248 ft. high. 
The television transmission mast 
surmounting it brings the total 
height to 1,472 ft. There are 102 
storeys above street level, two 
below. On the top floor are 
an air-conditioned restaurant and 
an observation gallery. On July 
28, 1945, a U.S. army bomber 
crashed in mist into the 79th 
storey. In the crash and fire that 
followed 13 people were killed 

Empire Style. In decoration 
and furniture, a development of 
the Directoire style, an outcome 
of the admiration felt by the 
leaders of the French Revolution 
for Greek and Roman culture. 
The Directoire style was severely 
classical in outline and decoration, 
A rectilinear outline was adopted, 
legs of tables and chairs were 
straight or tapered, round and 
fluted or reeded. Classic mould- 
ings, capitals, and pediments, with 
a few republican symbols and 
animal masks, were the principal 
decorative commonplaces. 

With the Empire some of 
the solidity and simplicity of 
the Directoire disappeared. The 
furniture was rather light in 
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construction, and while the straight 
line was the rule in contour, curved 
lines were introduced in the deco- 
rative designs, such as wreaths of 
laurels, olive, and palm, dainty 
ribbon bows, and lyres. Imperial 



Empire Style. Writing-desk show- 
ing decoration typical ot this period 


symbols, such as the eagle, bee, 
and crowned N, replaced the re- 
publican designs, while the sph'nx 
was also used. Medallion portraits 
and figures (painted, enamelled, 
or porcelain plaques) were used, 
together with heavy gilded mount- 
ings of classic design. Much of 
the furniture was painted white, or 
gilded. White, gold, crimson, and 
dark blue were adopted for uphol- 
s^ry and hangings. The tripod and 
X legs are often seen. See Furniture. 

Empiricism (Gr. empeiria, ex- 
perience). In philosoph3% 
theory that regards experience as 
the only source of knowledge. It 
is closely akin to sensualism, the 
theory that all knowledge is only 
transformed sensation. The Stoics 
occupied a position midway be- 
tween _ empiricism and idealism 
(^.t'.), in that they considered the 
impressions made upon the soul 
through the sensations to be alone 
certain, but held that the truth or 
falsehood of these impressions de- 
pended upon their being character- 
ised by an arresting power of 
conviction. 

The founders of empiricism in 
m^em^ phijosophy are Hobbes, 
who maintained that all knowledge 
comes from the senses and that 
the activity of the mind merely 
consists in combinations of words, 
and Locke, according to whom 
the mind is a blank slate indebted 
for all its knowledge to the senses, 
which give it sensation and the 
perception of external objects, and 
to reflection which is exercised 
upon the operations of the mind. 
In more recent times its chief up- 
holder is John Stuart Mill. 8^ 
Philosophy. 

Employers’ LiabiUty. Lia- 
bility of an employer for injuries 
to his employees while acting in 
bis employment. In the early 


1 9th century, the increase in the 
number of factories, and the many 
accidents which took place then, 
w'ould have imposed enormous 
liabilities on employers if they 
had been held responsible where 
^ the negligence of an employee 
caused injury to a fellow-employee. 
Accordingly the courts developed 
the doctrine of common employ- 
ment under which an employer 
was not liable for the negligence 
of an employee w'hen the person 
injured is a fellow-employee en- 
' gaged in common employment 
with the employee who cau-sed 
the injury. The Employers’ 
Liability Act, 1880, provided that 
common employment should not 
' be a defence to an employer where 
the employee injured was engaged 
in manual labour (other than 
domestic service) and the injury 
was due to (1) defects in machinery 
or plant ; (2) negligence of super- 
intendents (e.y. of a foreman) ; 
(3) improper bye-laws or instruc- 
tions. On the railways, the doctrine 
was not a defence in the case of 
injuries caused by negligent man- 
agement of signals, points, and 
trains. 

The Workmen’s Compensation 
Acts, the first of which was passed 
in 1897, provided that in the case 
of an employee engaged in manual 
labour or earning not more than a 
certain sum (£420 a year when the 
Acts were repealed in 1946) the 
employer should be liable to 
pay such employee compensation 
in the form of weekly payments for 
incapacity, and a lump sum, 
limited in amount, for death, for 
all injuries arising out of and in 
the course of his employment 
except injuries due to his own 
serious and wilful misconduct ; 
and, if the injury caused death or 
permanent disablement, compensa- 
tion was payable even if the injury 
was due to misconduct. Common 
employment was no defence to a 
claim under these Acts. 

The employer might further he 
liable for injuries caused to an 
employee by some breach by the 
employer of some statutory duty— 
the duty to fence machinery 
under the Factory Acts, and to 
such a claim common employment 
was not a defence. Here again 
the claim was for a lump sum. 

In 1946, the FTational Insurance 
(mdustrial Injuries) Act, repealed 
the v^rkmen’s Compensation 
Acts. For the resulting changes 
m the law relating to employers’ 
liability, see Insurance, National. 

Employment Exchange. Em- 
ployment exchanges, totalling 540, 
with their subsidiaries, 483 em- 


ployment offices, ISl branch cm- 
ploynient offices, and 205 local 
agencies, form the local adminis- 
trative units of the Ministry of 
Labour and National 8ervice. 
Their work is eo-ordinat(‘d by 11 
regional controllers, and they deal 
directly with the public on matters 
not reserved for ri'gional tn^at- 
meiit. Of th(‘se employnumt ex- 
changes, 113 are called' allocation 
local offices, and to these are sent 
the registration forms of all men 
and women rc’gi.steriiig for military 
service. Action is taken, includ- 
ing medical examination, up to 
the point wlnni tlu’ I’ccruits are 
immediately available for posting 
for military duties. The actual 
call-up is done by the regional 
officer. 

Within each employment ex- 
ehange, and employment office, 
separate departments deal with 
men and women, and also with 
juvenile’s, wlu’re’ tlu’se are not 
dealt with by the’ leieal eehication 
authoritv. 

The work f)f the e*mployment 
exchanges consists edneffiy of 
matters relating to the fe)llowing : 
{a) ^Supply of labour anel employ- 
ment, including re’cruitment of 
trainees for gove’rnme’ut training 
centres ; (b) The National SeTvioc 
Acts, inciueiing re’gistration for 
national anel military service ; ’ 
(c) Claims feir ummiploymont 
benefit, applications for assistance, 
proof of nnemployment, payments 
to refugees, issue of unemploy- 
ment books anel re^gulations ; 
(ri) Aeljudication ein claims to 
benefit ; {f>) FinaruM’, iueiluding 

impre’sting for cash for benefit 
payments, issuer of rly. warrants, 
payme’nt of subsiHte’ncc^ anel lodg- 
ing allowances, and compilation 
of man-power statistie’s. 

Attach(‘d to moat employment 
exchanges are* local employment 
committees ceimpeise’e! of repre- 
sentatives of emple>y('!rs and of 
workers. Tht’se act as advisory 
boelies to se’curo the benefits of 
local knowleelge, anel close co- 
operation betweem leical exchanges, 
employers and applie’ants. At 
(‘mployment exchanges in large 
towns, juvenile aelviseiry com- 
mittees, composed of representa- 
tives of education authorities, 
employers, and youth organiza- 
tions, advise on the first plaoings 
of children about to leave school. 

In many cases, special meetings of 
children are arrangc’d, and advice 
and information are given by 
competent speakers. The secretary 
of the juvenile ativisory committee 
arranges to be represented at the 
after care meetings held at each 
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school to advise scholars seeking 
employment. 

Historically, employment ex- 
changes are developments of the 
labour exchanges organized by 
local authorities under the Work- 
men’s Unemployment Act, 1905, 
as a clearing house for vacancies 
and applicants. National labour 
exchanges were set up by the 
Labour Exchanges Act of 1909 
and placed under the direction 
of the Board of Trade. These 
undertook the administration of 
the unemployment section of the 
National Insurance Act, 1911. 
During the First Great War the 
number of insured persons rapidly 
rose, and a large surplus accumu- 
lated in the unemployment fund. 
The growing importance of the 
work of the employment exchanges 
led to the establishment of a 
ministry of Labour in 1916. 
After the First Great War, the 
exchanges experienced their most 
diflficult period. Administering in 
trying circumstances a succession 
of acts designed to alleviate 
increasing unemployment, they 
did much constructive work in 
promoting transfers, and organiz- 
ing and conducting training 
schemes to enable workers to fit 
in with the new conditions. Just 
before the Second Great War they 
became the national service offices, 
issued the service handbook to 
aU citizens, and the schedule of 
reserved occupations. The em- 
ployment exchanges became the 
integral machinery for the mobili- 
zation of the nation’s man and 
woman power. In normal times, 
employment exchanges play an 
increasing part in local life. Their 
activities touch the lives of almost 
everybody above school-leaving 
age. They help to divert labour 
towards industries where it is 
needed, and on their returns is 
based that necessary adjunct 
to the financial budget, a man- 
power budget. 

Empoli. Old town of Italy in 
the prov. of Florence. It stands 
on the Arno, 20 m. by rly. W.S.W. 
of Florence, in a fertile district. 
The collegiate church, founded 
1093, was destroyed in the 
Second Great War ; its pictures 
are mostly housed in a neighbour- 
ing gallery. The church of S. 
Agostino was seriously damaged. 
Jacopo Chimenti, the painter, 
was a native. Empoli has manu- 
factures of cotton, leather, glass, 
and art pottery. Indian troops 
of the British 8th army entered 
Empoli on Aug. 5, 1944, the 
Germans subsequently withdrawing 
across the Arno. Pop. (1961) 29,081. 


Empress. Feminine of em- 
peror. It is a corruption of the 
Latin imperatrix and is applied 
by courtesy to the wives of 
emperors, as well as to the few 
women who have ruled over an 
empire. Maria Theresa was an 
empress (Ger. Kaiserin), and 
Queen Victoria was empress of 
India. The women rulers of the 
Byzantine empire, Irene, for 
instance, and Catherine and Eliza- 
beth of Russia, are also known in 
English as empresses. See Em- 
peror ; Sovereignty. 

Empress of Britain. British 
liner of 42.348 tons completed in 
1931 as flagship of the C.P.R. 



Empress of Britain. C.P.B. liner 
sunk by the Germans in 1940 


fleet. In 1939 she brought King 
George VI and Queen Elizabeth 
back to England after their tour 
in Canada and the U.S.A. On 
Oct. 25, 1940, the Empress of 
Britain was badly damaged by 
German bombers when 150 m. off 
the Irish coast. Taken in tow by 
Admiralty tugs, she was sunk on 
Oct. 27 by a German submarine. 

A new Empress of Britain, 
24,000 tons, launched by Elizabeth 
II in 1955, made her maiden voyage 
in 1956. 

Empress of Ireland. Passen- 
ger steamer belonging to the C.P.R. 
On May 29, 1914, bound from 
Quebec to Liverpool with 1,367 
people on board, she was rammed 
by the Norwegian collier Storstad 
in the St. Lawrence river during 
a fog. The liner sank in ten 
minutes, and 934 persons went 
down in her, including the actor 
Laurence Irving. 

Empson, Sie Riohard (d. 
1510). English lawyer. Born at 
Towceater, Northants, he became 
M.P. for that county, and speaker 
of the house in 1491, and, knighted 
in 1504, was made chancellor of 
the duchy of Lancaster. A 
favourite of Henry VII, he col- 


laborated with Edmund Dudley 
in that king’s obnoxious fiscal 
policy, and became universally 
unpopular for his harshness. 
After Henry VIII’ s accession he 
was tried on a charge of con- 
structive treason, attainted by 
parliament, Jan. 21, 1510, and 
beheaded with Dudley on Tower 
Hill, Aug. 17, 1510. 

Empyema (Gr., suppuration). 
Collection of pus in the pleural 
cavity — that is, between the layers 
of membrane lining the chest wall 
and the lung. The condition may 
be due to infection from within, 
following simple pleurisy or septic 
pneumonia, or sometimes tuber- 
culous broncho-pneumonia ; less 
frequently to infections from 
without, as a result of fracture of 
a rib or a penetrating wound of the 
chest. The onset may be sudden, 
with pain in the chest, sweating 
and rise of temperature, but when, 
as usually, the condition develops 
in the course of simple pleurisy or 
a morbid condition of the lung, 
there is no marked line of separa- 
tion in the symptoms. 

Empyema is a serious condition, 
and if left untreated is likely to 
prove fatal. In mild cases it may 
be sufficient to draw off the pus 
by aspiration, but generally it is 
necessary to secure thorough 
drainage of the pleural cavity by 
making an opening between the 
ribs or removing a portion of a rib 
so that a large drainage tube can 
bo inserted. This causes collapse 
of the lung on the affected side, 
but if the operation has been per- 
formed early there is a good pros- 
pect of the lung re -expanding after 
the discharge has ceased and the 
wound has healed. 

Ems. River of Germany. It 
rises in Westphalia, in the Teuto- 
burger Wald, and flows mainly 
in a N. direction through N. Rhine- 
Westphaha and Lower Saxony 
to the Dollart, an opening of the 
North Sea. It is about 210 m. long; 
its chief tributaries are the Aa, 
Haase, Hessel, and Leda. It 
has been canalised as part of the 
system of German waterways. 
Emden is at its mouth. See Dort- 
mund-Ems Canal. 

Ems. German town and spa, 
on the river Lahn, 8 ra. from its 
confluence with the Rhine S. of 
Coblenz. It has powerful and 
famous alkaline and ferruginous 
waters, used for drinking and 
bathing cures at least since the 
14th century ; the waters have a 
natural temperature of 85'’“120°F., 
and were bottled and dispatched 
to many countries. A pleasant 
town of some 7,600 inhabitants, 
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Ems is situated 
‘between wooded 
hills offering 
attractive walks ; 
it has a kursaal, 
theatre, many 
hotels and nurs- 
ing homes, etc*, 
and visitors 
staying for cure 
of cararrh, asth- 
ma, or diabetes 
between the two 
Great Wars 
averaged 10,000 
a year. Ems 

passed from <5ermany. 

Hesse-Nassan to the 

Prussia in 1866. 

In 1786, by the Punctation of 
Ems, the German bishops made an 
unavailing attempt to throw off 
thdr allegiance to the pope ; and in 
1870 the Ems Telegram (vA.) pro- 
voked the Pranco-Prussian War. 

Ems Telegram. Message pub- 
lished by Bismarck in 1870 which 
was the immediate cause of the 
Franco-Prussian War, France 
had just succeeded in obtaining 
the withdrawal of Leopold of 
Hohenzollem as a candidate for 
the throne of Spain, but put for- 
ward a further demand. On 
July 13, 1870, Benedetti, the 
French " ambassador, interviewed 
Edng William I, who was staying 
at Ems, and requested a promise 
that he would not allow the can- 
didature to he renewed. The king 
refused, and later in the day de- 
clined to reopen the discussion. 
To Bismarck at Berlin he sent an 
account of the proceedings, and 
this was the Ems telegram. 

Bismarck thereupon published 
the telegram with certain altera- 
tions, especially in that part of the 
message in which the king informed 
Benedetti that he could not discuss 
the matter further. These made it 
appear that instead of this being 
merely a courteous refusal to re- 
open the matter, it was a dismissal 
of the ambassador from his 
presence. Thus it was treated by 
France as a casiis belli. The vital 
sentence was “ Mis majesty refused 
to receive the French ambassador, 
sending word that he had nothing 
more ix> communicate.” 

Emswmiih. Seaport of Hamp- 
shire, England. It stands at the 
mouth of the Ems, a small stream. 
It is 9 m. N-E. of Portsmouth, 
and has a railway station. The 
port has a coasting trade and 
oyster beds. Pop. 3,500. 

Ema (Port., ema, ostrich) {Dro- 
mams novae kollcmdiae), In-rge 
bird belonging to the division Kati- 
tae. It is found only in AustraHa 



Town and bathing-place standing in 
valley of the river Lahn 

and certain neighbouring islands. 
The second largest bird now 
living, it is exceeded in size only 
by the ostrich, which it some- 
what resembles in general build. 
But the wings of the emu are more 
rudimentary, and the bird depends 
entirely on it swiftness as a runner 
to escape its foes. The slender 
feathers are brown, mottlerl with 
grey, but the younger birds bear 
longitudinal stripes of lighter 
colour. Emus are rare except in 









Emu. Second largest bird known, 
it is peculiar to Australia 
Oamhier Bolton, y.Z.S. 

the wilder parts of the country, 
where they live in small flacks 
and feed chiefly upon small fruits. 
Although not web-footed, they 
swim well, and take to the watew 
readily. They are hunted with 
dogs, and when brought to bay 
can deliver serious kicks. These 
birds are easily domesticated, and 
breed readily in captivity. The 
male, smaller than the female, in- 
cubates the eggs, which are green. 

Emnlsin (Lat. emulsus, milked 
out) OR Synaptase. Name given 
to erxzymes (5'.?’.) which hydrolyse 
glycosides of the beta series. 
Ernulsin occurs in plants, e.g. 
fruit kernels, leaves, mould Kingi, 
and bacteria. Its action on the 
amygdalin present in bitter 
almonds produces essential oil of 


almonds in the process of manu- 
facttiring the expressed oil. Emul- 
sin may b(‘ math* from an aqueous 
extract of almonds by prtxnpita- 
tion with alcohol and subsequent 
puriheation. 

Emulsion. vSubstanee formed 
when dro{)k‘t.s of out* litpiid are 
disj)(a’Sf‘fI in anotht'r litjuid, each 
litjuid being insoluble in the other. 
The addititm of a thinl substance, 
called th(‘ t'mulsifying agent, is 
gt'iu'rally necessary lo prevent the 
droplets from eoaleseing. The 
emulsifying projua-Ues of yolk of 
egg anti gum arabie have* probably 
been known to mankind for 
centuries. The nuinbt'r t>f emul- 
sifying agents usinl in industry is 
being addt‘d to continually. They 
are used in agricultural sprays, in 
the l(‘xtile and bad her intlust ries, 
in el(‘aners, soa[)s, eosmedies, and 
pbarmaeeutitoi} pin* pa rations, 
footls, paint >, ami polishes. 

A photograpliie emulsion is the 
term giv(‘n to the ligbt-st'iiBitive 
Iay(‘r tather in the stdid form on its 
support of glass, film, or paper, 
or in Iht^ litpiid form before 
applieaiitm tluTcto. It is more 
cornctly deserib<‘d as a photo- 
grapliie susptmsitm, being the 
dispt'rsion of a solitl in a liquid 
phast*. Tht' emulsifying agent is 
usually g<*latinc^ or eollodion (g.v,). 
'The esseutial const it lumt is one 
of Hu* silvin* hali(h‘H, chloride, 
bromide, or iutlide, or a combina- 
tion of thf*H(‘, precipitated in the 
dispersitin medium. Sensitiveness 
to ditfering regions of tlu' sia'ctrum 
is attainf'd by treatment of the 
emulsion with various dyes. After 
“ ripening ” and “ dig(‘Htion,” two 
proeesses which ath'ct contrast 
and otlu‘r <;fharaeteriHti(‘H, the 
(mmlsion is eooh‘d and s(‘t, being 
furtluT moditi(‘d before final coat- 
ing. AVe Photografdiy. 

Enabling Act. Tt)pular name 
for the National Assembly of the 
Ghur<?h of England (Towers) Act, 
which became law in 1919. It 
was introtlucxnl by the arch- 
bishop of (lanterluiry, the object 
being to set up for tlu^ (fhurch of 
England a national assembly 
with considiTablc powers for the 
government of the CJhurch (see 
Church Assembly). The Act set 
up a roil of electors in each parish, 
(*Vec Electoral Roll.) The various 
diocesan conferences elect the 
members of the house of laity. 
See Convocation. 

Enamel. Transparent or opaque 
glassy substance applied to metal 
or other surfaces in the form of a 
paste and then fired to fix it. The 
material— ground very dno, mixed 
with gum, water, or oil of spike to 
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render it adhesive, and reduced to 
a pasty consistency — is brushed on 
to the object, vhich, when duly 
decorated, is placed in a furnace. 
In potss pans, and culinary utensils 
an internal lining of enamel pro- 
tects the iron body froxn oxidisa- 
tion when exposed to heat and 
wet or from corrosion by acids. 
The metal, after having been 
annealed to bear the heat, is 
dipped into the glaze and Hred in 
a furnace at 1,500° F. 

In the fine arts enamel is princi- 
pally used in connexion with pot- 


Encaeuia (Gr. en, in ; kamos, 
new). Feast of dedication or re- 
newing. It is used especially for 
an anniversary of the dedication 
of a church or temple. Among the 
Jews it is applied particularly to 
the anniversary festiA^al of the 
dedication of the temple at 
Jerusalem. At Oxford university, 
Commemoration, the festival at 
the end of the academic year, 
wlien founders and benefactors 
are commemorated, is also known 
as Encaenia. 


Encalada, Manuel Blanco 
(1790-1876). Chilean soldier and 
diplomatist. He was born at 
Buenos Aires, and having been 
educated at IMadrid and the naval 
academy at Leon, returned to S. 
America, where he joined the 
revolutionary party. He was with 
Cochrane (10th earl of Bun- 
donald, q.v.) in his Pacific cam- 
paign as commander of the Chilean 
navy. In 1853 Encalada was ap- 
pointed Chilean minister to France. 
He died Sept. 5, 1876. 


tery and porcelain wai’cs, jewelry, 
watches, snuff-boxes, plaques, and 
articles for the toilet table. The 
enamel may be applied by the 
enclosed method of cloimnnee 
(q.D.), the engraved or incised 
method or 1'hample.vc, and the sur- 
face method, in which the whole 
surface is covered with enamel on 
which the design is delicately 
painted and fired. Coloured ena- 
mels were used by the Egyptians, 
the Greeks, and llomans, but the 
art was brought to a high state of 
perfection under the Byzantine 
emperors. A special style w'as 
developed among the Oi’icntals, 
while a kindred art of polycolourod 
enamelling was carried out ex- 
tensively in N. Europe. Of the 
surface style the enamels for which 
Battersea was noted in the ISth 
century are an example, while in 
Limoges enamel, whicli was a 
variety of surface work, painting 
was carried to rare perfection by 
the practitioners of the 16th cent. 
Copper was the metal most em- 
ployed for this purpose, but gold 
and silver were sometimes used. 

Enare. Lake in Finland, in the 
N. of the department of Oulu. It 
is fed by a number of rivers, and 
discharges its waters through the 
Pasvik into the Varanger Fiord 
in the Arctic Ocean. Its area is 
550 sq. m. Pron. Enah-ro. 

Enareat Plateau region of 
Abyssinia, S.W, of 8hoa. It has 
hills attaining an elevation of 
8,000 ft. above sea level, upon the 
slopes of which coffee grows in 
abundance. The people are an 
off-shoot of the Gallaa. The chief 
town is Saka, near the Gibbo river. 

Enargite. An orthorhombic 
copper mineral, chemically copper 
arsenic sulphide, Cu^ AsS^, with 
minor amounts of antimony and 
iron. It occurs as greyish black 
tabular or prismatic crystals with 
a perfect cleavage ; also massive 
or granular. Enargite is found 
typically in vein and replacement 
deposits formed at moderate tem- 
peratures with other copper min- 
erals ; e.g. at Butte, Montana. 



Enamel, 1. Gold brooch with bust in cloisonne enamel, Italian, c. 7th century. 
2. Gold brooch o£ German make with Byzantine cloisonne enamels, 11th cent. 
8. Enamelled cross, attributed to Godeiroid de Clare oi Huy, late 12tb cent. 
4. Ciborinm of Limoges work, 18th cent. 5. Plate in brilliant colours of 
Limoges work, c. 1530. 6. Pillar candlestick, Limoges, c. 1560 
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Encamacion. City of Para- 
guay. The capital of Itapiia 
dept., it stands on the Parana, 
230 m. S.E. of Asuncion, with 
which there is river connexion. 
It is the terminus of the Paraguay 
Central riy. and connected by 
ferry with Posadas in Argentina. 
The centre of the cattle industry, 
it produces hides, also yerba mate 
and tobacco, and has cotton gins, 
sawmills, and flour mills. Pop. 
(est.) 40,000. 

Encaustic (Gr. enkavstikos, 
burnt in). Method of painting 
with colours and wax, said to 
have been invented by Polygnotus 
(5th century b.c.) and much prac- 
tised by the ancient Egyptians 
and Greeks. Their technique is 
not definitely known, but it is 
surmised that coloured powder 
was mixed with white wax and 
kneaded into small cakes. When 
required metal disks with cuplike 
indentations were heated and a 
cake was laid on the palette, a 
different colour in each depression, 
and gradually melted. The pro- 
cess was rapid, for the wax, laid 
on with a brush, cooled quickly 
and the work had then to be 
touched again with moderately 
hot irons, which fused the tints. 

Encephalitis. Inflammation 
of the brain. This may occur as 
a primary condition due to an 
attack by a virus as in encephali- 
tis lethargica or sleepy sickness ; 
or it may be the result of injury, 
spreading abscess, or syphilis. 
Headache, coma, irritability, con- 
vulsions, and vomiting are com- 
mon to all forms. Paralysis and 
over-irritability of muscle groups 
localise for the physician the 
severity and site of the lesion. 

Encephalitis lethargica is an 
infection of the nervous system 
by a virus which is believed to 
travel to the brain via the nerve 
fibres themselves. Thereupon the 
virus, unable to get out, is caged 
within the nervous system, where 
it may survive for long periods, 
giving rise to lapses of nervous 
balance. The onset has much in 
common with influenza. The 
disease never leaves the patient un- 
damaged, and often thero may be 
serious alteration in personality 
and deterioration of moral fibre. 

Cerebral abscess is never a pri- 
mary condition, but travels from 
^me infective focus, frequently 
in the ear or throat, or from 
suppuration in the chest or dis- 
tant bones. Injuries to the skull 
cause a percentage of these cases. 
Treatment is essentially surgical, 
but the sulpha group of drugs 
and penicillin are valuable wea- 


pons against the staphylococci 
and streptococci, the main causa- 
tive organisms. 

Encina or Enztna, ua 

(r. 1469 -c. 1534). Hpanish poet 
and dramatist. He Avas born peu*- 
haps at the village the name of 
which he bore, and educated^ at 
Salamanca university. His first 
plays w'ere acted in 1492. \^\Ticn 
his Pepresentacione.s \vcrc por- 
formed before Ferdinand and 
Isabella and the court, he %vaK 
secretary to the duke of Alva. 
In 1496 his plays, partly autos 
(q.v.) and partly secular, wvro 
published, and shortly after he 
went to Rome, where he became 
a priest and received an appoint- 
ment in the pope’s chapel. In 1519 
he made a pilgrimage to Jerusalem, 
and published an account of it in 
1521. He was made prior of Leon, 
and died at Salamanca. Founder 
of the secular drama, his contem- 
porary popularity was such that 
six editions of his plays were pro- 
duced between 1496 and 1516. 

Encirclement. Term a|>p]ied 
by German politicians to describe 
any alliance that tended to curb 
German aggressive expansion. 
The chancellor von Billow was the 
first to raise the cry of encircle- 
ment, when in 1906 he promoted 
hills for the expansion of the 
German navy. Great Britain had 
striven to come to an agreement 
with Germany, and had turned to 
France and Russia only after 
Germany had repulsed all over- 
tures and embarked upon a 
patently anti-British policy. The 
ties of the “ encircling ” alliance 
were really so loose that France 
and Russia were not sure whether 
Great Britain would support them 
at the outbreak of war. Hitler 
professed to see a renewed threat 
of encirclement in the British 
attempts to form an anti-aggres- 
sion front in March, 1939, after 
the annexation of Czecho-81ovakia 
by Germany. 

Encke, Johann Feanz (1791- 
1865). German astronomer. Born 
in Hamburg, Sept. 23, 1791, he 
studied in Gottingen, and in 1822 
became director of the Seeberg 
Observatory near Gotha. In 1825 
he succeeded to the post of as- 
tronomer of the academy of 
science, and director of the Berlin 
Observatory, then in course of 
erection. In 1863 he retired into 
private life at Spandau, where h© 
died, Aug. 26, 1866. Enck© 
worked out, from the observations 
of the transits of Venus of 1761 
and 1769, the first authentic value 
of the sun’s parallax ; determined 
the path of Pons’ Comet; and 


iindortofik the oltsc'rvat ion of an- 
other eoinet, since known by his 
nam(‘ {v.i,), 

Encke’s Comet. On Nov. 26, 
1818, Pons of Marseilles disenveretl 
an ineonspieuouH eoniet whoso 
elements Knek(‘ ealenlated with 
the unexpeeted result of finding 
that it revolvcfl alH)tit the sun in 
a period of .3] years (l,2f)8 days). 
It .has h(‘en observed at over 40 
returns sine(^ ’rh(‘ [unnod is con- 
siderably shorltn' than that of any 
other known comet. Its outward 
journey takes it near the planet 
Jnpit(‘r, to \vhos(‘ family it belongs. 
Its unique point r>f inttu’c.st i.s the 
steady shorrimjng of its period, 
by a])out 2§ days in a century, 
which cannot l)e explained by the 
gravitational pull of any known 
body. It H(‘eins likely that near 
the sun it eneounter.s a n^sisting 
medi\im which eaus(*s it to fall in 
towards the stm and thus to 
aeeelerat(‘. 

Enclave (Lat. hi, in ; clavi% 
key). J)c*taeh(‘d part of a country 
or stat(‘ (mtirely surrouruhal hy the 
territories of another. The name 
i.s used hy the country owning the 
surrounding land, the H<‘parated 
tract being jm exclave from the 
point of vivw of the country pos- 
H(‘.saing it. 

Enclosures. Word nstal speci- 
ally for common land wliich is 
enclosed, Le. eonverte<l by private 
persons to thidr own use. This 
practice begun in England with 
the decay of th(^ manorial system, 
when the lords of the manor 
frequently enclosed common land. 
From time to time there was an 
outcry against it, notably in Tudor 
times. Latimer referre^d S(*athing- 
ly to enclosures, while 8f)mersot, 
acting for Kdward VJ, appointed 
a commission to irntuire into the 
matter. The law about it during 
the Middle Ages was contained in 
the statute of Merton of 1235 
which allowed the lords to enclose 
land, provided that they left 
sufiicient common tinenelosed to 
meet the rights of the commoners. 

After about 1700, enclosures 
were made bv sjH‘ciaI Acts of Par- 
liament. The Acts distributed 
the land between the lord of the 
manor and the various persons 
who had rights in it. Between 
1700 and 1845 there were about 
4,000 of those Acts, under which 
about 6,000,000 acres were en- 
closed. In 1801 an Act ruled that 
the consent of three-fourths of the 
freeholders and copyholders of the 
manor was necessary before land 
could be enclosed. In 1845 the mat- 
ter was put in the hands of com- 
missioners whose business was to 
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examine suggested enclosures, and 
see that some part of the land was 
set aside for public purposes. About 
then the movement for the preser- 
vation of common land began. 
Suggested enclosures, the case of 
Epping Forest being the standing 
example, -were prevented, and in 
1876 an Act virtually put an end 
to the practice. In Scotland and 
Ireland the matter never attained 
the importance it did in England. 
See Commons ; Manor. 

Encounter 0£iy* Inlet of the 
coast of S. Australia, between Port 
Elliot on the N. and Jaffa Cape on 
the S. It is 90 in. across its entrance 
and is the last important indenta- 
tion of the coast before the state 
of Victoria. OE the N.W. comer of 
the bay lies Kangaroo Island. 

Encratites (Or. enhrates, self- 
controlling). Ascetic sect of the 2nd 
century. They taught the essential 
evil of matter and abstained from 
flesh, wine, property, and marriage. 
Encratite doctrines seem to have 
been first taught systematically by 
Saturninus early in the 2nd centurjr, 
although the principle was com- 
bated already in 1 Timothy 4, 
and the sect became organized 
under the leadership of Tatian. 
Encratism spread widely in Asia 
Minor, and the apocryphal Gospel 
according to the Egyptians fur- 
nished some of its arguments. In 
the 4th century they became merged 
with Gnosticism and Montanism. 

Encrinites. Popular name for 
the crinoidea {q.v.). 

Encyclical (Gr, enhyklioa^ circu- 
lar). Eccles. tenn for a letter from 
a Church aiithorily, not addressed 
to any particular individual or 
community. Thus the General 
Epistles of S. Peter and the pro- 
nouncements of councils which 
were sent forth to the Church at 
large were thus named. The temn 
is now used for a communication of 
the Pope to the bishops general^ 
on some ecclesiastical topic. It 
differs from a bull, since it does not 
deal with any special case, but 
indicates general principles to 
guide the bishops in dealing with 
important questions. 

Encyclopedist. Word derived 
from the Greek {enkyhlios, circular, 
complete ; paideia, education). The 
spelling of the word without the 
diphthong is justified on grounds of 
scholarship, for the very first time 
the Greek form was rendered into 
English, via the Latin, the writer, 
Sir Thomas Elyot, in The Gover- 
nour, 1538, spelt it encyclopedia. It 
has been approved by Dr. Johnson, 
Webster and other lexicographers. 
The word may he tran^ated as 
the whole circle of knowledge. 
For long it expressed this idea 
to scholars trained in the tra- 


ditions of Rome, but it was not used 
as the title of a book until the 16th 
century, some years after the in- 
vention of printing. Before then, 
however, many works had been 
written which may he fairly de- 
scribed as encyclopedias, for their 
authors claimed to give information 
about all the interests of the 
human mind. 

The first of these Imown encyclo- 
pedias is the Historia Naturalis of 
the elder Pliny ; and the Middle 
Ages saw the production of Ety- 
mologies b}’’ Isidore, bishop of 
Seville (d. 636) ; and of The Origin 
of Sciences by the Arab scholar, 
Alfarabi (d. 950); as well as of a 
number of less notable ones. The 
most outstanding encyclopedia, 
however, written in Latin, was by 
Vincent of Beauvais (d. c. 1264). 
It was called Speculum Majus 
(Greater Mirror), and is divided 
into four main parts, dealing with 
science, theology, history, and 
morality (the last section being 
possibly wrongly ascribed to 
Vincent). 

The material in these encyclo- 
pedias was arranged according to 
subjects, not in alphabetical order, 
hut some time after the invention 
of printing the advantages of the 
latter arrangement became mani- 
fest. About the same time, too, 
it was realized that if encyclo- 
pedias were to be read they must 
be written, not in Latin, but in 
a popular language. However, be- 
fore these important changes came 
about J. H. Alsted, in 1620, had 
produced a Latin work of the 
old kind, notable because it was 
the first of any size to be called 
an encyclopedia. The two in- 
novations just mentioned were 
both introduced to the world by a 
Frenchman, Louis Moi^ri. His 
Grand Dictionnaire, 1674, was an 
encyclopedia in the modem sense, 
although, like his immediate suc- 
cessors, he preferred to call it a 
dictionary. It was very popular, 
and so was that of Pierre Bayle, 
which in 1697 appeared as an im- 
provement on Mor^ri. 

The first encyclopedia written 
in English was the Lexicon Techni- 
cum, 1704, of the Rev. John 
Harris, though as early as 1398 

John Trevisa had translated a Latin 

work of this kind into English. 
Harris was followed by a much 
greater name in the history of 
encyclopedias, Ephraim Chambers, 
the real originator of the modern 
work. In 1728 Chambers produced 
his Cyclopajdia : or Universal 
Dictionary of Arts and Sciences. 
A little earlier an Italian, M. V. 
Coronelli, had begun a more ambi- 
tious work, but it was never com- 
pleted. In 1732-64 was published 


Zedler’s Groat Universal Lexicon 
a German w'ork ed. by J. A. Frank- 
enstein and others, but usuallj 
known by its publisher’s name. 

The effects of Chambers’s work 
were felt in France. It was trans- 
lated into French, and on it was 
founded the most celebrated of .all 
encyclopedias, the Encyclopedic, 
1751-65, which, edited by Diderot 
and d’Alembert, counted Voltaire 
and Rousseau among its contri- 
butors. Neither Chambers’s nor 
the Encyclopddie included bio- 
graphies (Moreri’s and other earlier 

.works had done so). 

The British counterpart of the 
Encyclop^die was the Encyclopje- 
dia Britannica. The first edition 
of this, ed. W. Smellie, appeared 
in three volumes in 1771. From it 
biography and history were ex- 
cluded, but both appeared in the 
second and subsequent editions. 
Throughout the 19 th century 
further editions appeared, to which 
leading scholars contributed. The 
11th edition, by the Cambridge 
University Press, was published 
1910-11 r the 14th edition (New 
York) began to appear in 1929. 

Meanwhile a host of other ency- 
clopedias appeared in Great Britain 
and abroad. In France there was 
La Grande Encyclop^die, also that 
of Lurousse ; in Germany the Kon- 
versations-Lexicon of Brockhaus 
and that of Meyer ,* in the U.S.A., 
the New International ; and many 
others. Among the English works 
of the kind were The Penny 
Cyclopsedia of Cha-rles Knight, 
1833-43, and the one issued by the 
Edinburgh firm of Chambers in 
1859-68, and several times revised. 

At the end of the century a 
gigantic and novel advertising 
campaign carried on by The Times 
in order to sell the ninth and tenth 
editions of the Britannica had an 
enormous effect in popularising the 
work and in stimulating a demand 
for books of this kind. Tliis was 
seen in 1905-06, when The Amalga- 
mated Press put upon the market 
The Harmaworth Encyclopaedia. 
Sold in fortnightly parts, this was 
an unprecedented success. Recent 
years have witnessed the output of 
a host of encyclopedias devoted to a 
single branch of human knowledge 
—theology, sport, agriculture, 
education, for examples ; but none 
has ever attained such worldwide- 
circulation as The Universal, 
first serially issued 1920—22, and 
now after several revisions appear- 
ing in this new form. 

Encyclop^distes. Name given 
to the contributors to the Encyclo- 
p6die, 1751-66, edited by Diderot 
and d’Alembert. They were noted 
writers in literature and philosophy. 
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including Rousseau, Grimm, Vol- 
taire, Baron d’Holbach, and the 
two editors. Several of the ency- 
clopedistes held advanced views 
on political and social matters, 
besides being sceptics with regard 
to Christianity, and this was re- 
^ fleeted in much that they wrote. 
The influence thus exerted by the 
Encyclopedie upon the minds of 
the educated classes helped to 
ripen French public opinion in 
favour of the Revolution. 

Endecott, John (1589-1065). 
English colonial governor. Born 
at Dorchester, Dorset, he sailed. 



to N. America 
in 1628 and be- 
came manager 
of the Naum- 
keag (now Sa- 
le m) planta- 
tion. Being 
superseded by 
John W i n- 
throp, he em- 
ployed liimself 
in fighting the 
Indians. In 
1641 he was made deputy-governor 
of Massachusetts and three years 
later became governor, a post he 
held with intervals until his death 
at Boston, March 15, 1665. 

Endemic (Gr. endimos, native). 
Biological term applied to an or- 
ganism which is found only in a 
particular region. It is also applied 
to diseases which are always more 
or less present in certain localities, 
as distmguished from epidemic 
diseases which may be widely pre- 
valent at one time and completely 
absent at another. Scg Disease ; 
Public Health. 

Ettderbury. For this Pacific 
island, see Canton and Enderbury. 

Enderby Ziand. Desolate tract 
of Antarctica. It extends S. from 
the Antarctic Circle, in lat. 50°-55° 
D. It was discovered by John 
Biscoe in 1831, who named it after 
his employers, Enderby Brothers. 

Endive (Lat. Mibus). Plant of 
the same genus as chicory {q,v . ). 

Endoc^dium (Gr. endon, with- 
m; heart). Smooth mem- 

brane which lines the interior of 
the chambers of the heart. In- 
flammation of this membrane is 
termed endocarditis. See Heart ^ 
Rheumatic Fever. 


Endocrmology (Gr. endon, 
withm; Mmein, to sift; logos, 
science). The study of the glands 
■ of internal secretion. These manu- 
fMtoe hormones which pass ^to 
the circulation, pervade the organ- 
ism and affect various cells and 
tissues. The endocrine system is 
one of the body’s two main regu- 
iatmg mechanisms, the other 


being the nervous system. It is an 
example of humoral and chemical 
control. 

Ductless glands, as they have 
been called, must be diftereniiatt‘d 
from other glands, particularly 
those which pass an external secre- 
tion down a duct to the site of its 
activity, e.g. the salivary glands ; 
and also from the lymphatic 
glands whicli are an inti^gral part 
of the lymph system and (hdeiiee 
mechanism of the body. 

Hormones (Gr. lwrm<tn, to roust*) 
are physiologically active (*hemical 
substances. In most instances llu* 
action of the hormone is excita- 
tory. An endocrine gland is usually 
both factory and warehousti for 
its hormone, as the latter is not 
stored elsewhere in the hod^? for 
any length of time. The functions 
of these glands have 1 k*xui studied 
by their removal in animals, liy 
the administration of gland ex- 
tracts, and by observations on 
human beings in whom one or 
other gland is known to be ovt^r- or 
deficiently active. Of re<5ent y<*arH, 
the active principles of a number 
of these hormones have been iso- 
lated and their actions studie<l. A 
considerable body of knowhMlgc 
has been built up, and this has 
been of great value in the uruler- 
standing of human endocrine 
abnormalities and disease. 

In disease an endocrine gland 
may produce an excess or a defi- 
ciency of hormone. Such eomli- 
tions can he recognized by charac- 
teristic symptoms. Deficiency can 
be coirectod by hormone treat- 
ment in the form of gland extract 
or of active hormone. Hormones, 
when so administered, do not 
stimulate the gland which is defi- 
cient, but make up the deficiency. 
The process, therefore, is one of 


substitution rather than stimula- 
tion. 

Tlu^ target of the hormone is 
some tissue, ec*!! or end organ 
wliieh it should stimulate ; but in 
sonu* diseasi's the end organ may 
not hi* able to nuict to stimulation. 
The target or tuid organ for a 
hormom^ may lx* another endocrine 
glaml, ill whieli ease the hormone 
is called Irophie, fl’he destruction 
of gland which produces the 
trophic* luirmom^ will <*aus(; failure 
of the large*! gland. By the action 
and interat'tion of the various en- 
docrine* HcTretions, an elaborate 
syHti*m of humoral camtrol is ostab- 
lishc'd. This mc'chanism plays an 
essc'utial jiart in the regulation of 
the. various bodily processes of 
growth, dovc'lopmc'nt, and meta- 
bolism. 

The chief mc*mbers of the endo- 
crine Hi*ri<*s are the* pituitary, thy- 
roid, parathyroids, adrcmals (or 
suprarenals), i.sletK of Langorhans 
(in pancreas), and sex glands. With 
the exception of the thyroid and 
tlie male stsx glands, most are 
located in inueeessible sites, the 
pituitary lying in a small bony 
cavity at the bas(i of the skull, 
the adrenals and tlie pancT<m on the 
back wall of the abdominal cavity, 
whilst tin* parathyroids lie behind 
the thyroid at th<* root of the neck. 

Functionally, tlu^y can be con- 
sidereil in two main groups; those 
C(mccrn(‘d with growth, develop- 
m<*nt and reprcxluction on the one 
huml, and those <mncernod with 
m(*taboliHm on the otht^r. 

The anterior lobe of the pitui- 
tary secretes a growth hormone. 
In ev(*ry organism there is an in- 
herent tfuuiency to grow, and 
genetic influenct^s nt» doubt play 
the most important part in deter- 
mining the stature of hunoan 
hiungs. On the other 
hand, this is influenced 
by the growth hormone 
of the pituitary, which 
acts by stimulating the 
growth cartilages of the 
btmes. Development, 
and particularly de- 
volopment of the 
secondary sax char- 
acters in each sex, is 
duti to the specific 
hormones of the sex 
glands. They are also 
responsible for repro- 
duction-spermato- 
genesis in the male and 
the development of the 
ovum and follicle in 
the female. Both de- , 
velopment and repro- 
duction are under the 
control of the pituitaij 
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through its gonadotrophic hor- 
mones. Certain cells of the adrenal 
cortex, closely related to the sex 
glands, have an androgenic influ- 
ence and, if present in the female, 
have masculinising effects. 

The thyroid controls the general 
level of oxidative processes or 
basal metabolism of .the body. 
From the raw material iodine, it 
produces its hormone, thyroxine, 
a metabolic stimulant. 

Of the glands concerned with 
more specific metabolic processes, 
the pancreas, through its islet 
tissue, produces insulin which con- 
trols the utilisation of carbohy- 
drate in the body and its storage 
in the muscles and liver. Water 
metabolism is controlled by the 
posterior pituitary which pro- 
duces an anti-diuretic hormone 
controlling the output of water 
from the kidneys. The para- 
thyroids and adrenal cortex regu- 
late the inorganic constituents and 
electrolytes of the body. The 
parathyroids are concerned with 
calcium and phosphorus meta- 
bolism and determine the output 
of these substances from stores in 
the bones. Calcium and phos- 
phorus are important in the struc- 
tural stability of the skeleton and 
the functional stability of the 
nervous system. The adrenal 
cortex regulates sodixim and chlor- 
ide metabolism and controls the 
output of these substances from 
the kidneys. Sodium and chloride 
are essential to the maintenance of 
w'ater balance in the body. With 
deficiency of cortical hormone, 
there is a leak of sodium and 
chloride from the kidneys. 

The adrenal medulla has an 
emergency function and produces 
adrenalin. This accelerates the 
heart, rate and amplifies heart 
action. In other ways it mobilises 
energy and prepares the organism 
for action. 

The pituitary has been called 
the master gland owing to its cen- 
tral position and trophic hor- 
mones. In addition to the func- 
tions mentioned, it controls the 
thyroid, adrenals, probably pan- 
creas, and possibly other glands. 
It is closely connected at the base 
of the brain with nerve centres 
integrated with higher levels of 
the nervous system. The two 
main controlling mechanisms of 
the body — nervous and endocrine 
— thus function together. 

K. Gardiner Hill 

Endodenn. The innermost of 
the three layers into which the 
walls of a gastrula can ideally be 
divided. It forms the gut and its 
derivatives. See Gastrula. 


Endogamy (Gr. endon, within ; 
gamos, marriage). Primitive insti- 
tution binding a man to marry 
within his own society, or sub- 
division of it, only. Endogamy 
appears to be most developed where 
distinctions of social class are of 
supreme importance. The ladder 
ol Hindu castes, each of which is 
endogamous, is the best knowm 
example. An approach to the con- 
dition was marked in the European 
aristocracy. Exogamy and endo- 
gamy frequently coexist in differ- 
ent units of the same society. 
Exogamous clans or gotras make 
up each endogamous Hindu caste. 

Endophyte (Gr. endon, within ; 
phyton^ plant). Name given to a 
plant which lives in other plants. 
See Fungus ; Parasite. 

Endoplasm. The inner, more 
granular, part of the cytoplasm of 
such an animal as amoeba. It is 
probably normally in the physical 
condition of a sol, distinguished 
from the ectoplasm which, cover- 
ing the surface, is probably nor- 
mally a gel. It seems likely that 
the one can become the other by 
thixotropic change. 

Endor. Village of Palestine, 
now knowm as Endur, about 6 m. 
S. of Nazareth and close to Mt. 
Tabor. It was the home of the 
witch whom Saul consulted. 

Endorsement orInborsemext 
(Lat. doreumy back). Something 
written on the back of a document. 
Its most familiar form is that of 
the signature which must be put 
upon the back of a cheque, bill of 
exchange, etc., when it is passed 
from one person to another. The 
endorsement must correspond with 
the name on the front or it will be 
irregular. By endorsing a cheque or 
bill the owner transfers his rights 
to another. 

Endosperm (Gr. endon, within ; 
sienna, seed). Tissue found in the 
seeds of Gymnosperms and many 
flowering plants, and in spores of 
sclaginclla. In the pines (Gymno- 
sporrns) the endosperm is formed 
before the embryo comes into exis- 
tence ; in the flowering plants pro- 
per (Angiosperras) embryo and 
endosperm are formed simultane- 
ously. If a longitudinal section is 
made bf a ripe pine-seed, for ex- 
ample, the embryo will be found to 
occupy a central cavity, surround- 
ed by a mass of cellular tissue. 
This is the endosperm, which is 
radually absorbed as food by the 
eveloping embryo or seedling to 
tide over the critical period in 
which it is establishing its roots 
and expanding its first leaves. 

Endothermic and Exother- 
mic COMROUNDS AND REACTIONS. 


Terms used in chemistry to distin- 
guish between compounds w^hicli 
are formed from their elements 
with the absorption of heat (endo- 
thermic) and compounds formed 
from their elements with the 
evolution of heat (exothermic). 
Carbon disulphide is an endother- 
mic compound ; carbon dioxide 
an exothermic compound. An en- 
dothermic reaction is a chemical 
change that requires heat in order 
to take place ; an exothermic re- 
action is one that evolves heat. 
If sulphur trioxide is added to 
w'ater, sulphuric acid is formed 
wffh evolution of heat; if sul- 
phuric acid is mixed with water, a 
hydrate of sulphuric acid is formed 
with evolution of heat : both these 
are exothermic reactions. The 
endothermic compounds are in 
general less stable than the exo- 
thermic ones. The reduction of 
iron in blast furnace is an exother- 
mic reaction, heat being evolved 
in the process. The formation of 
nitroglycerine is an endothermic 
process and nitroglycerine an 
endothermic compound. 

Endowment (Lat. dos, a dowry 
or gift). Gift of money or land to 
which the idea of permanence is 
attached. Endow^ments indicate 
the vast amounts that have been 
given or bequeathed for the sup- 
port of churches, colleges, schools, 
hospitals, and charitable institu- 
tions of all kinds. In the U.K. 
ancient endowments are under the 
general control of the state, acting 
through bodies appointed to super- 
vise them. Such are the Church 
Commission that controls the en- 
dowments of the Church of Eng- 
land, and the Charity Commission 
that controls funds left for alms- 
houses, hospitals, and the like. 
Endowed schools are under the 
supervision of the Minister of 
Education. The process of time 
frequently makes trusts governing 
old endowunents quite out of keep- 
ing with the age, and so from time 
to time parliament has dealt wdth 
the matter. Thus the Endowed 
Schools Acts of 1869-89 removed 
many abuses and gave these trusts 
a more modern spirit. 

Endurance, In mechanics, the 
quality of a material which allows 
it to sustain the stresses to which 
it may be subjected. In fatigue 
testing, to which the term particu- 
larly relates, the endurance of a 
specimen is the number of repeti- 
tions of the applied stress cycle 
which have been sustained at the 
moment of fracture. The value of 
the stress range which is then just 
insufficient to cause fracture is 
known as the cndurar.co limit. 
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This endurance limit, or fatigue of the country with which they 
limit, is often expressed as a ratio are at war. They become enemy 
of the ultimate strength of the aliens, sharply distinguished from 
material under test, this ratio friendly or neutral aliens, 
being known as the endurance Trading with the Enemy. At 
ratio. ^ least since the Napoleonic wars 


trolled and wound up by the 
Roanl. CfUstodiaiis of oncmv 
property were appointc^l with the 
right to recover all Hums due to 
an enemy. The A(!t of l<j39 was 
not passed as a tempor*iry war- 
time measure. The maximum 
penalty for trading with the 
enemy is seven ycairs’ penal 
servitude. 

Energiser. Material used in 
the carburising process to ac- 
celerate the rat(‘ of adsorption of 
carbon by the st(‘el being carbur- 
ised. Energis(U’s usually consist of 
metallic carbonates, cluoHy those 
of sodium and barium, added to 
the carburising compound to the 
extent of 5 to 20 p.e, by wei<^ht 
They act by decomposing " to 
give olf carbon dioxide gas, which 
reacts with the carbonaceous 
matter in the carburising com- 
pouncl to form carbon monoxide 
gas. kSome n'gard th(‘se earbonates 
as reacting with <-arbon nnmoxide 
gas and producing by catalytic 
decomjmsition a nuictive form of 
carbon, w’hich is abHorb(‘d rapidly 
by the steel. A(ieelerators arc’i also 
employed in othtw processes, such 
as cyaniding, chromium deposition 
and vitr<*ous enamt^lling. 

Energy. Term in i)liysics often 
dehned as capacity to do work 
It be thought of 
either as accumulated work, or as 
what is used up when work is 
done.” In mechanics energy is 
measured as the profluct of the 
force acting and the distance (in 
the direction of the forccj) through 
which it acts. Idle units are the 
units of work. Thus if a vortical 
torco raises ono pound weigh b 
through f)no foot the energy 
expended (and also the work 
done) is one foot-pound. In the 
C.G.8. system the unit is the erg, 
equal to ono dyne acting through 
one cm ; in the F.P.iS. system it 
IS the foot-poundal. Bince the 
erg is very small, a practical unit, 
the joule, is used, equal to 10^ e^rg. 

Mechanical energy can take 
two forms : ( 1 ) kinetic energy, 
possessed by a moving bo;ly 
because of its motion (it is the 
kinetic energy of a running 
billiard ball which enables it to 
knock another oms on) : this is 
equal to where m is its mass 
and V its velocity ; (2) potential 
porgy possessed by a body 
because of its position (it is the 
potential energy of a clock weight 
which is eventually expended in 
driving the clock) : this is equal 
to the work which would be done 
in moving the body to its actual 
position from a natural position 



Endymion. Greek statue of the 
sleeping shepherd in the British 
Museum 


ratio. ^ leasT; since rno i\apoiconic wars 

Endymion. In Greek mytho- it has been recognized as vitally 
logy, a youthful shepherd of great 
beauty. Of him the moon-goddess 
Selene became enamoured, as he 
lay asleep on Mt. Latmos in Caria. 

Selene caused him to sleep for ever, 
so that she might be able to visit 
him and kiss him every night 
without his knowing it. 

Endymion. Poetic romance in 
four hooks of rhymed couplets by 
John Keats, first published in 1818. 

A rhapsodical rendering of the 

classic story of the beautiful youth 

who inspired love in Cynthia, it is important to prevent the enemy 
full of poetic riches, both of Ian- obtaining goods, credit, and other 
guage and of thought. Its opening resources which will help him in 
line “ A thing of beauty is a joy carrying on war. Before 1914 
for ev 2 r,” has become one of the trading with the enemy was for- 
most famihar of quotations. bidden and made a criminal 

Endpnion. Novel by Benjamin offence by English common law. 
Disr^fi, earl of Beaconsfield, first in most other branches of the law', 
published m 1880. It is a presenta- the test whether or not a person 
mon of political and social life in is an enemy is his nationality; 
England durmg the middle of the but this test would not bo satis- 
19th century, opening with the factory in connexion with tradim^ 

passing with the enemy, as the objects 
hghtly through the Reform period, of the law would not be achieved 
Though the story IS slight, the if persons in England were for- 
characterisation IS hrilbant ; and bidden to trade with enemy 
the narrative has much of the nationals but free to trade with 
sparlde and less of the ornateness persons resident in enemy territory 
of Disraeh s earher novels. Many who were of neutral or oven 
of the characters were but thinly British nationality. In this con- 
disgmsed dehneations of actual nexion, therefore,^ enemy mcaiis 

mTrstL° L^dv fe whatever nationality 

territory occupied 

by the enemy. It was held by the 

ari rectum. Enemata house of lords in 1943 that a Dutch 

trader in Holland during the Ger- 
constipation, man occupation was an cnerav 
when they usually consist of a pint even though he might be 
or more of soap and water, or of oirnn<?Prl +n dg bitterly 

oa to soften the faecal mass! Sub- Sn/ merdv to mZ a“lfv 

Stances such as quassia may be During bother rAnf w 

thus introduced into Great Wars, legisla- 

for thel^^^Lfon ^ ^"w^tW^ 

worms. Normal saline may be Lutral naHn^nJlif ^ 
runinwithaviewtoitsabsorntmT, S or even a 

in a dehydrated patient who^oan- oMer ^in ‘^unf 

not swallow fluid and in ^ council to be an 

oases nutrient subkances such as wTr“^plIoed"^™r a “w TT'f 
raw egg, glucose or npnfnniao/i piacea on a black list. 

milk my also be ’n^d ^ i-i- 

Enemy (Lat. inimicus). Gener- S^d" ’ Th! t“° 

^y one who is antagonistic or Enemy' 

hostile. In time of war however i+ K^cr n ^ \ a'li^cndcd 

has a special and narrower meanhicr Regulations, gave ox- 

referring to the state and its sub® th^ powers to 

jeets with which another state is Treasury^ Whl tbe 

at war. By the laws of war the^ -R* > business in 

are on a very different footincr from suspected of 

fnends or neutrals. Their nersonq enemy it could 

freedr^oTL'vM f Bofrfof 

of the. as are onX^a^lJ thTrec^^Sl Van^°: 
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of rest. If (unlike the clock 
weight) it is allowed to relapse 
freely to its position of rest, it 
will progressively lose potential 
energy and acquire a corresponding 
amount of kinetic energy. 

It took many years for the 
important distinction between 
force and energy to be realized, 
and to some extent the progress of 
physics was held up until Kelvin 
suggested and defined the term in 
1851 . Meanwhile, it was gradually 
established that quantities such as 
heat (as distinct from tempera- 
ture), electric current, and radia- 
tion are also forms of energy, and 
that energy may be stored up in 
chemical compounds and released 
or absorbed by chemical re- 
actions. Between 1845 and 1850 
Joule conducted a series of 
experiments, in which he heated 
water by stirring it with paddles 
driven by weights falling through 
a known distance, and found that 
it always took 772 foot-pound of 
energy to raise 1 pound of water 
through 1® F. This gives for the 
relation known as Joule’s equiva- 
lent, or the mechanical equivalent 
of heat, J — 4*153 joule per calorie. 
The modern figure, from more 
accurate electrical experiments, is 
about 4*1855 abs. joule per 15® cal. 
From the discovery of this fixed 
relation the whole science of 
thermodynamics {q.v,) developed 
and the principle of conservation of 
energy became firmly established. 

Joule converted mechanical 
energy to heat. A steam engine 
converts chemical energy in the 
coal to heat, and the heat in 
turn to mechanical energy. In 
most steam engines only about 
15 per cent of the chemical energy 
is recovered as mechanical energy ; 
the rest is dissipated in furnace 
heat that does not reach the 
water, in steam pressure not 
applied to the pistons (e.g. 
escaping in the blast), in over- 
coming friction, etc. An electric 
generator may convert potential 
energy in high lying water into 
electric current, which may then 
be used to produce heat, light, or 
mechanical energy. Heat, how- 
ever, which is the kinetic energy 
of the rapidly moving molecules, 
can be converted into mechanical 
or electrical energy only if there is 
a difference of temperature ; other- 
wise there is no way of harnessing 
the individual molecules. Hence 
Kelvin’s distinction between 
“ available ” and “ diffuse ” 
energy, and the modem concep- 
tion of entropy 

Einstein’s Special Theory of 
Relativity suggested that mass 


might be convertable into energy on 
the basis of the relation E — mc^, 
where E is the energy, m the mass, 
and c the velocity of light. This 
has since been found to take place 
in atomic disintegrations, where 
the mass of the original nucleus 
is greater (by about 8 parts in 
10,000) than the sum of the masses 
of the nuclei formed. The dis- 
appearance of 1 gm. of mass 
produces 8*99 X lO^'^ erg of energy. 
In atomic physics, however, it is 
convenient to use another unit, 
the electron-volt (e,V) equal to the 
energy acquired by one electron 
accelerated through one volt : 

1 e.V. = 1-601 X 10-12 erg; 

1 M.e.V. = 10® e.V. 

Enfantin, Barth^ilbmy Pros- 
per (1796-1864). French Socialist. 
Born in Paris, Feb. 8, 1796, he was 
educated at the Nicole Poly tech- 
nique, In 1825 he met Saint- 
Simon and adopted his teaching, 
which he and Bazard disseminated 
during the next five years. In 1832 
he was sentenced to a year’s im- 
prisonment for his public advocacy 
of free love. After a journey to 
Egypt he was appointed post- 
master of l.yons, and in 1845 be. 
came a director of the Paris-Lyons 
rly. He died in Paris, Aug. 31, 
1864. Enfan tin’s principal works 
are Doctrine Saint-Simonienne, 
with Amand Bazard, 1830 ; lllcono- 
mie Politique, 1831. 

Enfield. Borough of Middle- 
sex county, England. It is 10 J 
m. N. of London by rly. : the 
Piccadilly line also serves its W. 
part, although the station (Oak- 
wood) lies just beyond the 
boundary. The New River inter- 
sects the town. The chief building 
is the parish church of S, Andrew, 
parts of which date from the 12th 
century, and which contains the 
beautiful 16th century Tiptoft 
brass. The palace, built by 
Edward VI for his sister Eliza- 
beth, has been demolished, but 
the panelling, a chimney piece, 
and a ceiling were transferred to 
Little Park. The grammar school 
was founded in 1667. The King 
and Tinker inn is associated with 
James I. Near the Ridgeway and 
the residential W. portions of the 
dist. a large area forms part of 
London’s green belt. The E. of the 
district is populous, with an elec- 
trical industry. At Enfield Lock is 
the Royal Small Arms Factory. 
With Potter’s Bar, Enfield forma 
two bor. constituencies. Enfield is 
mentioned in Domesday Book 
as Enefelde. Edward VI and 
Elizabeth I lived here, and Enfield 
Chase, disforested in 1777, was a 
favourite hunting ground of 


James 1. It has associations with 
Keats, Marryat, Isaac DTsraeli, 
and Lamb. Pop. (1951) 110,465. 

Enfield Rifie. Weapon issued 
to the British army in 1852 to 
replace the Minie rifle, and used in 
the Crimean War. The original 
Enfield rifle was a muzzle-loader, 
but in 1866 it was converted to 
breech-loading. The barrel was 
29 ins. long, the rifling consisting 
of five grooves with a twist of 1 in 
48 ; it fired a hollow- based bullet. 
The rifle had a range of 1,000 yds. 
It was replaced in 1888 by the Lee 
Metford. See Rifle. 

Enfilade (Fr. enfiler, to thread). 
Military expression which indicates 
fire along the direction of the 
enemy’s line or trenches, i.e. from 
a flank. It robs the defenders of an 
entrenched position of their cover 
unless the line is well traversed; 
and few weapons in the line can be 
brought to bear to counter it. If 
a unit in action has to change its 
front it runs grave risks of coming 
under enfilade fire at once. The 
advantage of gaining a position on 
the enemy’s flank when attacldng 
is enhanced by the opportunity it 
gives of subjecting him to enfilade 
fire. In defensive positions ma- 
chine-gun posts are sited on the 
flanks to bring enfilade fixe upon 
troops making a frontal assault. 
See Artillery ; Tactics. 

Enfieurage. Extraction at 
ordinary temperatures by a non- 
volatile solvent of the perfume of 
delicate flowers. The solvents 
generally used are the finest lard, 
ohve oil, and sometimes high 
quality mineral oils. The flowers 
are added to the melted fat or 
warmed oil, and the mass is stirred 
to assist extraction. In cold en- 
fleurage fat is spread on both sides 
of a sheet of glass surrounded by a 
wooden frame (chassis), the flowers 
being spread on the upper surface. 
Charged frames are built up so 
that a chamber is formed of which 
the top and bottom faces are 
covered with fat. From the 
products of enfleurage perfume 
materials are prepared by extrac- 
tion with alcohol. The process is 
carried out at Grasse, the centre 
of the French perfumery industry. 

Engadine. Upper portion of 
the Inn valley, Switzerland, in 
the canton of Orisons. Divided 
into the Upper and Lower Enga- 
dine, it stretches 60 m. between 
two chains of the Rhaetian Alps, 
and is 1 m. to 1| m. broad. From 
Martinsbruck, on the border of 
Tirol, it runs S.W. up to the 
Maloja Pass, traversed by a good 
carriage road, and there are rlys. 
to St. Moritz and Pontresina. The 
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Eiiffadine. Village of Samaden in the Upper Engadine, with the Piz 
^ Rosatsch on the left 


Upper Engadine has a series of 
small lakes and is more frequented 
than the Lower Engadine, which, 
however, has the attraction of its 
mineral springs at Schuls. The 
sides of the surrounding mts. are 
covered with pine forests to the 
height of 7,200 ft. The strong, 
bracing air of the valley renders it 
an extremely popular health resort. 
The inhabitants, mostly Protest- 
ants, still speak Latin or Ro- 
mansch, a speech akin to Italian 
and French. 

Engagement, Word meaning 
originally to bind by a gage or 
pledge, and used in several senses. 
It means an undertaking to marry 
and also a more general kind of 
pledge — e.g. an engagement to pay 
a debt or to meet a friend. It is 
also used as a synonym for a battle ; 
this comes from an old meaning of 
engage, that of joining or fasten- 
ing, as when, in architecture, two 
beams engage or interlock. 

Historically, the Engagement is 
the agreement signed, Dec. 26, 
1647, by Charles I and the Scots 
represented by the marquess of 
Hamilton. Charles was a prisoner 
at Carisbrooke, and he agreed, in 
return for Scottish assistance in 
restoring him to the throne, to 
.establish Presbyterianism in Eng- 
land. ^S'ee Charles I ; Civil War. 

Exig^b^g. Village of Switzer- 
land, in the canton of Unter- 
waJden. It stands at the N. foot 
of the Titlis, 14 m. by electric rly. 
S. of Lucerne. It is a favourite 
summer and winter tourist resort, 
with numerous hotels and board- 
ing-houses and an English church. 
The abbey church is interesting ; 
amd the Hbrary has 20,000 vols. 
and 210 MSS. The large Benedic- 
tine abbey, founded 1120, was re- 
built in 1729 ; it has a school and 
its farm is noted for its cheeses. 
Engelberg owns common lands, 
which help to maintain its poor. 

Engels, Friedrich (1820-95), 
German Socialist writer. Bom at 
Barmen, Prussia, Nov. 2S, 1820, 


he w'as the son of a cotton spinner. 
He visited England in 1842 and 
lived in Manchester from 1850 and 
in London from 1870 until his 
death, Aug. 5, 1895. He was 
corresponding secretary of the 
International Working Mtm’s Asso- 
ciation,’ or the International, for 

Italy, Spain, 
and Belgium, 
an organiza- 
tion form(‘(l 
in 1864 willi 
the object of 
ending war 
and stibordin- 
ating capital 
to 1 a b o u r. 
Engels was 
the friend of 
its moving 
spirit, Karl Marx, with whom he 
collaborated in the communist 
manifesto of 1847. Engels’ works 
include The Condition of the 
Working Classes in England, 1845, 
Eng. trans. repr. 1920; and The 
Origin of the Family, Private 
Property and The State, 1884. 
Consult Life, G. Mayer, Eng. 
trans. R. H. S. Crossmaa, 1936. 

Enghien, Louis Antoine Henri 
DE Bourbon CoNDi!,Duo d’( 1772- 
1804). French nobleman. Born at 
Chantilly, Aug. 2, 1772, he entered 
the army in 1788. In 1792 he held 
a command in the royalist army 


raised by his grandfather, the 
prince of Conde, fighting against 
the republicans until the peace of 
Luneville, 1801. In 1804 he was 
falsely accused of having taken 
part in the Oadoudal-Piohegru 
conspiracy against Napoleon, was 
seized in the neutral territory of 
Baden, hurried to Paris and, after 
a mock oourt-martial, was shot at 
\'inceiincs, March 21, 1804. The 
murder of the dm; d’Erighien, a 
crime from whieh Napoleon vainly 
tried to exeuljrite himself in 
St. Helena, oeeasioned the famous 
saying of Pouehc : ‘‘ It was worse 
than a crime; it was a blunder.” 

Engine (Lat. uigenium, skill). 
Appliance for converting energy 
in the form of heat, or less usually 
a hea<l of water, intf) work. In 
general the heat is first produced 
by ihe combustion of some form 
of hydrocarbon fuel (coal, gas, 
petrol, or oil) and this is converted 
into i>ressnre energy either exter- 
nally to the engine (as in steam 
engines) or internally (as in gas, 
petrol, and oil engines). Using 
the name in its modem sense, an 
engine has to repeat the same 
cycle of ojieratinns at regular 
intervals (as with reciprocating 
engines) or to apply a ermtinuous 
tonpu) to a rotating shaft by 
means of jets of fluid (as with 
steam turl'incs or gas turbines). 

The earliest engines used steam 
as a w<»rking agent. Hero of 
Alexandria (r. 5 r.o.) used the 
reaction of jets of .steam issuing 
from a aeries of nozzles to produce 
rotation of a globe carrying the 
nozzles. Branca (1619) used the 
momentum of a jet issuing from a 
atatif)nary nozzle and impinging 
on vanes fixed to the circumfer- 
ence of a rotating wheel. Savery 
(1698) utilised the pressure of 
steam acting on the surface of the 
water to pump water a height 
of 100 ft. The first practicable 
reciprocating engine for pumping 
water from mines was New- 

comen’s(l712); 
steam on one 
side of a piston 
was condensed, 
forming a 
partial vacuum 
and allowing 
atmospheric 
pressure on 
the other side 
t o overcome 
the external 
resistance. 
Watt (1765) 
improved the 
economy of 
the engine 
by adding 
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ENGINEERING : A GENERAL SURVEY 

A. H. Gibson, D.Sc., formerly Prof, of Engineering, Manchester Unlv, 

This article states the history of and relationship hehveen militarv 
civil, mechanical, and electrical engineering, and outlines an 
engineers duties and studies. See also articles on the various 
branches of engineering activity, e.g. Bridge, Darn, Electronics 
Engine, Road, etc, ; and biographies of famous engineers ' 


a separate condenser to it and 
later (1770) utilised the pressure 
of the steam. Invention of the 
crank (1781) enabled reciprocating 
motion to be changed into rotary 
motion. Trevithick (1800) and 
Stephenson (1814) applied the 
engine to locomotives, including 
slide valves and reversing gear. 
Symington (1802) constructed the 
first marine engine. Further 
developments in steam-engines, 
including compound expansion 
(1845), were applications of s(dcn- 
tific methods, precision machines, 
and new materials, until Parsons 
(1890) invented the steam turbine. 

About 1670 Huygens experi- 
mented with gunpowder in a 
cylinder fitted with a piston. In 
1820 Farish designed and con- 
structed a small engine to work 
with gunpowder, but n(^ success- 
ful outcome is recorded. Cecil, in 
1820, constructed what appears 
to be the first working gas-cnginc, 
using an explosive mixture of 
hydrogen and air. The free piston 
engine of Otto and Langon follow- 
ed, and in 1860 the Lenoir engine, 
using a mixture of gas and air 
without compression. He Rochas 
stated the procedure to be followed 
by an economical engine, and Otto 
constructed engines working on 
his four-stroke cycle. In 1878 
Clerk made the first engine work- 
ing on the two-stroko cycle. 
Daimler was the earliest to experi- 
ment with fast-running petrol 
engines and in 1883 a Do Dion car 
was fitted with a petrol engine 
running at 800 r.p.m. 

Priestman’s, of Hull, were the 
first firm to use paraffin as a 
fuel for engines (1885). Diesel 
published The Rational Heat 
Motor in 1893, and the first 
successful Diesel engine was built 
in 1897.^ Lastly, the combustion 
gas turbine has made rapid strides 
in efficiency, and its future com- 
mercial operation in largo units 
is assured. See Diesel Engine ; 
Gas Engine; Gas Turbine; In- 
ternal Combustion Engine ; Loco- 
motive; Oil Engine; Steam En- 
gine ; Steam Turbine ; Two-stroke 
Cycle. 

A. T. J. Kersey 

En^eer Admiral. Highest 
commissioned rank in the engineer- 
ing branch of the Royal Navy. An 
engineer admiral’s rank is indi- 
cated by one broad gold band be- 
low three narrow gold stripes, the 
band and stripes being separated 
by stripes of purple cloth. Largo 
naval dockyards aro genoralTy 
under an engineer admiral, who is 
responsible for the running of work- 
shops and repair of warships, 


Historically considered, engin- 
eering is the earliest of the arts, 
emerging in the dawn of civiliza- 
tion "when the first tool was made 
by man. Little is known as to 
the earliest development of engin- 
eering knowledge. It must have 
been of a comparatively high 
order to render pos.sible the con- 
struction of the monumental works 
of Egypt and the East, and the 
priests of many of the ancient 
religions probably had an expert 
knowledge of some branches of 
mechanics. The aqueducts and 
bridges built by the Romans, and 
the remains of metal pumps of 
the Roman period, show that the 
principles of civil, mechanical, and 
hydraulic engineering were well 
understood beff)re the Christian era. 

In England the term engineer 
as defining an occupation appears 
tf) have dated from the 13th cen- 
tury. In the wardrobe account of 
Kdward I (1300) occurs a state- 
ment of sums paid to engineers 
for military artificer’s work. In 
1344 the army records note the 
number of engineers on the 
strength of the ordnance. Their 
duty was not only to direct war- 
like engines and weapons, a duty 
afterwards delegated to the 
artillery, but also to undertake the 
design and construction of forti- 
fications, roads, bridges, machinery, 
and other works of military service. 

Beginnings of Oivil Engineering 

About the 12th century public 
attention in Franco became direc- 
ted to tlic internal communications 
of the count.ry, and an association 
was formed under the name 
of the Frdres Pontiers W'ith the 
main object of building bridges. 
The association was extended 
throughout Europe, and it built 
the first stone London Bridge, 
perhaps the earliest example of a 
definite body devoting itself to 
civil engineering works. 

The i)irth of civil engineering 
in its modern sense was at the 
beginning of the 17th century. 
The rivers of N. Italy, which had 
been in use for navigation and 
regulated for irrigalion from early 
times, appear to have relapsed into 
a bad state of order, with the 
result that many disaslrous in- 
undations took place. The most 
learned scientific men of the day 
were called into consultation. 


which led to studies and experi- 
ments. A class of practitioners 
was called into existence capable 
of dealing with hydraulic works 
and with their necessary mechani- 
cal arrangements, and the scope of 
their work was gradually extended 
to cover also the design and con- 
struction of roads, bridges, docks, 
woikshops, and machinery in 
general. As this class of work 
was analogous to that allotted to 
engineers of the military service, 
the new profession adopted the 
title of engineer, prefixing the word 
civil to distinguish its members 
from their militarv brethren. 

Probably the best definition is 
that used by the Institution of 
UviJ Engineers, which defines en- 
gineering as “ the art whereby the 
gieat sources of power in nature 
are converted, adapted, and applied 
to the use and convenience of 
naan ’’—which covers all activities 
of the ^ engineer, whether civil, 
mechanical, or electrical. 

^®^kamcal and Electrical Branches 

Ihe development of the steam 
engine led to an enormous and 
rapid expansion in the branch of 
civil engineering devoted to the 
design and construction of motive- 
power machinery and mechanical 
appliances, and to the develop- 
ment of manufacturing processes. 
From tills period dates the pro- 
fessional term mechanical engineer. 
Later, the development of the elec- 
tric dynamo, and of all the electrical 
appliances and accessories to 
electric power and lighting, render- 
ed this sub-branch of mechanical 
engineering sufficiently important 
to justify the professional title of 
electrical engineer. 

With further intensive special- 
isation, aero engineering, agri- 
cultural engineering, chemical 
engineering, and metallurgical 
engineering are now to all intents 
and purposes separate professions. 
In general the term civil engineer- 
ing is confined to the design and 
construction of such works as 
roads, bridges, rlys., docks, har- 
bours, canals, dams, and coast 
defences, all of which are essen- 
tially of a stationary character. 

The scientific study of engineer- 
ing principles is of comparatively 
recent growth. The first enginct‘r- 
ing school attached to any uni- 
versity in the United Kingdom was 
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founded at Glasgow. This was 
quickly followed by similar schools 
at other universities, and a training 
in the profession can now be ob- 
tained at any university or tech- 
nical institute in the kingdom. In 
mechanical engineering, great de- 
velopments have taken place in the 
branch of internal -combustion 
engineering, using petrol and heavy 
oils ; in steam and internal -com- 
bustion turbines ; and more recent- 
ly in jet propulsion for aeroplanes. 
For many purposes the turbine has 
supplanted the steam engine, on 
the use of which the industrial 
revolution was based. 

Developments in the use of 
atomic energy indicate that engin- 
eers may be able to utilise this in 
prime movers, probably mainly 
for providing the energy for steam 
raising in comparatively large 
plants for generating electricity. 

In electrical engineering the 
development of high-tension over- 
head transmission lines has render- 
ed it possible to harness large 
waterfalls and other sources of 
water-power remote from any 
industrial centre, and to transmit 
this energy, developed by the use 
of hydraulic turbines coupled to 
electric generators, to be used at 
the most convenient site. In the 
U.S.A. and Canada such trans- 
mission lines, some of them exceed- 
ing 200 m. in length, have long 
been in use. In view of the success 
of these systems, of the compara- 
tive cheapness with which water- 
power can be developed, and of 
the rising cost of coal, great 
interest is being taken in the 
harnessing of water-power in most 
countries of the civilized world, 
and siich hydro-electric develop- 
ment has provided an interesting 
chapter of engineering history. 
The increase in the cost of fuel is 
likely to accelerate the develop- 
ment of hydraulic resources, and 
has rendered possible the develop- 
ment of tidal power at such sites 
as the Severn estuary. 

The possibility of obtaining 
large blocks of power at the low 
prices obtaining in many hydro- 
electric developments has given a 
great stimulus to electro-chemical 
and electro-metallurgical processes. 
Many processes, partly chemical 
and partly engineering, e.p. the 
manufacture of aluminium and 
the production of electrolytic 
copper, are commercially possible 
only where electrical energy at a 
cheap rate is available. On the 
European continent much electri- 
cal energy derived from water- 
power is also used for the produc- 
tion of artificial fertilisers from 


the nitrogen of the air. In view 
of the rapid depletion of the 
world’s natural nitrate deposits, 
and the diminution in fertility of 
most of the great wheat and cotton 
growing areas, the production of 
such artificial fertilisers must 
become a question of world-wide 
importance. Among other modern 
developments in electrical engin- 
eering are lighting by the incandes- 
cent lamp ; traction as applied to 
tramways and suburban and main 
rlys. ; wireless telegraphy and 
telephony ; and radar. 

The developments in civil engin- 
eering have been probably less 
marked than in any other branch. 
Methods of construction have been 
in general improved and rendered 
more efficient by the extended use 
of labour-saving machinery ; the 
design of masonry structures and 
of steel bridges has been put on a 
more satisfactory footing ; and the 
necessity for road surfaces capable 
of withstanding the wear and tear 
of high-speed motor traffic has led 
to advances in the art of road 
construction. The introduction of 
ferro-concrete, with its combina- 
nation of steel bars embedded in 
concrete to increase its tensile 
strength, has given rise to a 
distinctive type of construction, 
which for bridges, retaining walls, 
and large buildings often offers 
many advantages in cheapness of 
construction and maintenance 
over the older type of masonry or 
steel structure. 

The material prosperity of man- 
kind depends on the work of the 
engineer. Its means of commu- 
nication, transport, and locomo- 
tion, whether by land, water, or 
air ; its energy supplies ; its water 
supplies and drainage, are depend- 
ent on his activities. Indeed, 
civilization in the modern sense 
and engineering may be said to be 
synonymous. While the enormous 
range of the subject renders it 
imperative for the engineer to 
specialise in one branch of his 
profession, the training of the 
;^oung engineer should be on as 
broad lines as possible, and the 
wider his grasp of the outlines of 
all its branches, the better are his 
prospects of ultimate success. The 
professional training should in- 
clude a three years’ course in the 
engineering school of some uni- 
versity or technical institute. 
The first two years of this course 
are common to all branches of 
engineeiing, and usually include 
the study of chemistry, physics, 
and mathematics, and the ele- 
mentary study of civil and mecha- 
nical engineering construction. 


strength of materials, heat engines, 
hydraulics, mechanics, along with 
design work in the drawing-office. 

The third year is usually devoted 
to a more advanced treatment of 
the subjects relating to some 
special branch of engineering, 
and this theoretical training should 
be followed by a course of practical 
work in the appropriate workshops 
or engineering office. It is in 
some respects an advantage for 
the practical training to be taken, 
whether wholly or in part, before 
the university course, while in 
some universities provision is made 
for a “ sandwich ” course, in which 
the engineering student takes his 
workshop training during the sum- 
mer of each year and pmsues his 
theoretical studies during the 
winter. 

Engineer Officer, Commis- 
sioned officer of the Iloyal Navy. 
Engineers were first appointed to 
warships in 1838, when the Royal 
Navy was experimenting with 
steam propulsifm. The first naval 
engineers ranked only as warrant 
officers, and engineers were not 
eonimissioned until 1848. In 1878 
the Royal Naval F’ngineering Col- 
lege W'as e.stablishod at Keyham 
Dockyard, Devonport. Since 1903 
engineer officers have been trained 
as executive officers and are com- 
petent to take executive duties and 
rise to the liighest ranks. They 
enter the service as midshipmen 
and undergo four years’ training, 
most of their time being spent in 
the dockyard w'orkshops and fit- 
ting-out basins at Keyham. If 
70 p.c. of maximum marks are ob- 
tained at the final examination, 
engineer midshipmen go to Ports- 
mouth for six months in the 
torpedo school ; they are then 
commissioned as sub-lieutenants 
(engineers). Technical specialists, 
they are responsible for the effi- 
cient running of main and sub- 
sidiary machinery in warships and 
the control of the engineering 
workshops and repairs on board. 
An engineer ofiic.er is distinguished 
by wearing strij)es oi purple cloth 
between the bands of gold lace 
denoting his rank. 

Engineers, 8ooiety of. British 
learned society. Kstablishefi in 
1854, it was incorporated in 1910, 
when it was amalgamated with the 
Civil and Mecdianical Fffigineers’ 
fcJooiety, dating from 1859. It 
exists to further the interests of the 
engineering profe.$sion as a whole. 
The society consists of hon. fellows, 
fellows, members, associate mem- 
bers, associates, graduates, and 
students. The h.q. is at 17, Vic- 
toria Street, Westminster, S.W.l. 
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ENGLAND: ITS TOPOGRAPHY, HISTORY, ETC. 

A, D. INNES, Author of A History of England: and Others 

A description of EwaUukI, from the topographical, the geological, and the climatic points ofviciv, is followed 
hv some account of its industries and communications. Then come sections dealing with its government and 
its history, the latter being taken down to lyoy^from tohich date it is continued under the heading of United 
Kingdom. In addition, some thousands oj articles describe the counties and towns, rivers and moii ntains 
of England, deal with the lives of kings and statesmen, with wars, battles, and political and social movements. 
Government , local and national, is described in detail under Borough ; County ; Parish ; Parliament, etc. 


England, (A. S. Engla land, 
the land of the Angle.s), no vers the 
larger and southern part of the 
island of Great Britain, (‘X'ee])ting 
only that western part of it kruuvn 
as Wales. It is bonnded by Scot- 
land on the N. and Wales on part of 
the W. ; elsewhere its bord(‘rs are 
the North Sea on the E., the 
English Channel on the S., and the 
Atlantic Ocean and the Irish S(‘a 
on the W. 

The area of England is 50,874 
sq m., being about five-ninths that 
of Great Britain. It ineasure.s 430 
m. in extreme length, from th(‘ 
Lizard to Borwick-on-Tweed, and 
370 m. in extreme width, from 
Land’s End to Lowestoft, The 
coast, especially on the W., is 
broken with numerons oyienings, 
making a total length of I,<S00 m. 
The W. coast is high and rocky, 
bold cliffs and buttresses of hard 
rock standing out to sea. On it arc 
three largo openings — Solway 
Firth, Morecambo Bay, and the 
Bristol Channel, as well as the 
mouths of the Kibble, the Mersey, 
and the Deo, which, however, is 
Welsh on one side. The chief 
headlands are St. Bees Head, 
Hartland Point, and Land’s End. 

The S. coast combines the 
peculiarities of both the FI and 
W. coasts, the two sections Ixung 
divided by the Isle of Wight. East 
of this is a coast-line with a low, 
clay shore, broken here and there 
by chalk cliffs ; W. of it the coast 
is high and bold. Several good 
harbours include Portsmouth Har- 
bour, Southampton Water, Wey- 
mouth Bay, Tor Bay, Plymouth 
Sound, Falmouth Harbour, and 
Mount’s Bay. The chief headlands 
are the Lizard, Start Point, 
Portland Bill, St. Alban’s Hoad, 
Selsey Bill, Beaehy Hoad, Dunge- 
ness, and the S. Foreland. 

The E. coast is regular in out- 
line, broken only by the estuaries 
of rivers. In places it is high and 
rocky, but much of it is low and 
sandy, and along^parts of it the sea 
is encroaching. The principal river 
mouths are those of the Tyne, 
the Tees, and the Humber, the 
Great Ouse and the Thames. The 
chief headlands are Flam borough 
Head, Spurn Head, Lowestoft Ness, 
the Naze, and the North Foreland. 
The N. boundary is formed by the 


course of the Tweed, the line of the 
Cheviots, and Kershope Burn, 
Liddel Water, the Esk, and the 
Sark, falling into the Solway. 
This border is a little under 100 m. 
in length. 

There are few important islands 
off the coast of England. The Isle 
of Man, mid- way between the Cum- 
berland coast and Northern Ire- 
land, is not strictly part of 
England, having its own laws and 
government. Off Northumberland 
arc the Fame Islands, Lindisfarne 
or Holy Island, and Coquet Island. 
Foulness Island is off Essex. Off 
the W. coast are Walney Island, 
opposite Barrow, and Lundy Island 
in the Bristol Channel. Off Land’s 
End is a group, the Scilly Islands. 


The Isle of Wight is largest of all 
and ranks as part of Hampshire, 

England is divided into 41 
counties, including London, which 
was formed in 1888 out of parts 
of Middlesex, Surrey, and Kent. 
Some counties are subdivided for 
administrative purposes, while in 
the three ridings Yorkshire has a 
more historic division. The coun- 
ties, with their acreage, which in- 
cludes the sheets of water therein, 
and their population according to 
the census of 1951, are shown in the 
table in page .3070. The number 
beside each county indicates its 
relative position as regards size 
and population. 

The census of April 27, 1931, 
showed the population of England 
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to be 37,794,003; 18,061,643 

males and 19,732,360 females. 
Fimires for the previous decennial 
censuses were : 1921, 35,681,019; 
1911, 34,045,290; 1901, 30,813,043. 
No census was taken during the 
Second Great War, but on the 
last day of June each year an 
estimate of civilian population 
was made. At the post-war census 
of 1951 the pop. was 41,572,585 
(including Monmouthshire). The 
losses of war had therefore been 
more than made good by an in- 

ENGLAND : AREA AND 


Trona the recently laid-down 
alluvial deposits of the Wash 
to the oldest rocks present in 
Gumherlaiid and Cornwall the geo- 
logical series is almost complete. 
England has been gradually built 
up by successive additions to the 
older Cumbrian and Cornish lands 
as the marine deposits of the several 
geological ages have permanently 
emerged from below the sea. 

The old western lands occur in 
three portions. The Lake Di.striet 
is the oldest, with Ordovician and 


POPULATION OP EACH OF THE 41 COUNTIES 


County 


Bedfordshire 

Beiksliire 

Buckinghamshire 

Oamhridgeshire 

Cheshire 

Cornwall 

Cumberland . . 

Derbyshire . . 

Devon 

Dorset 

Durham 

Essex . . 

jSloucestershire 

Hampshire . . 

Herefordshire 

Hertfordshire 

Huntingdonshire 

Kent . . 

Lancashire 

Leicestershire 

Lincolnshire . . 

London 

Middlesex 

Monmouthshire 

Norfolk 

N orthamptonshire 

Northumberland 

Nottin^aamshire 

Oxfordshire . . 

Eutlandshire .. 

Shropshire 

Somerset 

Staffordshire .. 

Suffolk ■ .. 

Surrey 

Sussex 

Warwickshire 

Westmorland 

Wiltshire 

Worcestershire 

Yorkshire 


Area 

(acres) 

Size Order 

Population 

Pop. 

Order 

302,942 

37 

311,844 

32 

463,830 

32 

402,939 

28 

479;411 

30 

386,164 

30 

555,118 

25 

255,901 

37 

649;424 

20 

1,258,050 

12 

868;i67 

14 

345,612 

31 

973,146 

11 

285,347 

35 

643,572 

21 

826,336 

16 

l,67i;377 

3 

798,283 

17 

622,843 

24 

291,157 

33 

649,427 

19 

1,463,416 

10 

977,760 

9 

2,043,574 

6 

804,932 

17 

938,018 

IS 

1,055;817 

7 

1,292,211 

11 

538,924 

27 

127,092 

38 

404,523 

35 

600,735 

21 

233,985 

38 

69,273 

39 

975,960 

10 

1.563,286 

9 

1,201,888 

6 

5,116,013 

1 

532,385 

28 

630,893 

20 

1,704,369 

2 

706,574 

19 

74,850 

41 

3,348,336 

3 

148,691 

39 

2.268,776 

4 

346,781 

36 

424,647 

26 

1,314,240 

4 

546,550 

23 

638,612 

22 

423,334 

27 

1,291,978 

5 

798,175 

18 

540,015 

26 

841,083 

15 

479,173 

31 

275,765 

36 

97,273 

40 

20,510 

41 

861,800 

15 

289,844 

34 

1,032,325 

8 

551,188 

22 

788,513 

18 

1,621,013 

7 

948,270 

12 

442,439 

26 

461,833 

33 

1,601,655 

8 

932,503 

13 

936,744 

14 

628,994 

23 

1,860,874 

6 

504,917 

29 

67,383 

40 

800,611 

16 

387,379 

29 

447,679 

34 

522,974 

24 

3,897,399 

1 

4,621,698 
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crease of birtlis. Under the re- 
dfetribution of 1948, England was 
divided into 215 co. constituencies 
plus 291 bor. constituencies, each 
returning one M.P. ; in 1955 the 
total number was raised to 611. 

Geology. The situation 6f 
England with reference to France 
and the continent of Europe is of 
supreme importance. The E. and 
S. coasts make an angle with its 
vertex just where the British seas 
are narrowest. Through this S.E. 
comer Continental civilization 
reached England, and through it 
England maintains its closest ties 
with modern Europe. The English 
l^d consists of rocks representa- 
tive of niany more geological ages 
than are encountered elsewhere in 
the British Isles. 


Silurian rocks and large massive or 
eruptive basalt. The Cornish penin- 
sula and Herefordshire are mainly 
Old Bed Sandstone and Devonian 
rocks with eruptive granites in 
Cornwall. Here the rivers have 
bitten into the rocks and carved 
the upland into steep-sided, nar- 
row winding valleys. Between 
rounded smooth-topped ridges and 
domes lie marshy alluvial flats, 
where the streams meander across 
vaUey bottoms made by more 
powerful torrents. In the Lake Dis- 
trict the ice sheet gave a slightly 
different character to the land sur- 
face, and in the valleys carved by 
glaciers long 'narrow lakes walled 
by steep slopes radiate from a 
central knot of mountains, the 
result of former volcanic action. 


Between the rivers Tweed and 
Trent the carboniferous roeks form 
a ehnin of uplands whieh makes a 
d(41nite water-parting between the 
rivers- of the North and the Irish 
Seas, Flanking the Pennines are 
the coal measures, whieh lie in pairs. 
En the N. the Cumberland and Dur- 
ham and North umherl and coal- 
fields reach the coast ; IS. of the 
range the Lancashire and N. 
Staffordshire coalfields on the W., 
and the York, Derby, and Notting- 
ham coalfield on the E., lie on the 
slopes between the watershed and 
the almost flat plains of Cheshire 
and the vales of York and Trent. 

Farther S. the carboniferous 
rocks only apjiear in detached frag- 
ments in the midland coalfields be- 
tween the Trent and the Stratford 
Avon; in the mountain limestone 
and the h'orcst of Doan coalfield on 
the edge of the Old Bed Sandstone 
of the Wye and Usk. 

The New Red Sandstone 

On the E. margin of the car- 
boniferous rocks, along a line from 
the mouth of the Tyne to that of the 
Exe, are detached portions of the 
Permian system. From Tynemouth 
to Nottingham both Permian sand- 
stone and magnesian limestone 
appear in long narrow bands. 

Triassic rocks cover a V-shapod 
area reaching from Middlesbrough 
to Gloucester, and from Gloucester 
to the shore of Morecambo Bay. De- 
tached portions fringe the coast of 
the Lake District, form the valley 
of the Lower Eden, and extend 
across the isthmus of the Cornish 
peninsula. Their best known repre- 
sentative is the New Rod Sand- 
stone. Triassic rocks are asso- 
ciated with lowlands, the vale of 
York, the valley of the Trent, 
the Cheshire plain, the Fylde of 
Lancashire, and the lowlands W. 
of the vSevern. 

The remaining portion of Eng- 
land comprises rocks which have 
no representatives on the W. The 
Lias stretches in an almost un- 
broken band from X^yme Regis, E. 
of the Bevern and the Stratford 
Avon, E. of the Trent, and from 
Goole to the coast near the mouth 
of the Tees. Fringing the lias along 
its eastern margin lies the oolitic 
limestone, which gives rise to a 
line of residual hills, from the 
Cotawolds to the N. York moors. 

Between the Wash and Dorset a 
narrow band of Greensand separ- 
ates the oolite from the chalk 
which gives rise to a series of hills 
— the E. Anglian Heights, the 
Chiltems, the Marlborough, and N. 
and S. Downs. Within the V- 
shape of these hills lies the London 
basin with its young rocks. 
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England. Map showing the general geological for^iation of England and Wales 


The N. and S. Downs are relics of 
a ridge of chalk which was raised as 
the Wealden uplift to form a con- 
tinuous ridge from Wiltshire to 
France. The middle of the ridge 
has been worn awav to form the 

%y 

Wealden plain and expose the 
Greensand along the inner scarped 
edge of the chalk, the Wealden 
clay within the Greensand, and 
the Hastings Sand within the clay. 

Scenic Differences 

Each of these geological horizons 
has been weathered into character- 
istic land forms. The steep cliff 
faces of the Millstone Grit in Derby- 
shire are in striking contrast to the 
chalk landscape of the downs, 
marked by rounded contours. The 
Triassic landscape of the vale of 
Trent or the Cheshire Plain differs 
widely from either the oolitic 
Oxford Clay or the younger London 
Clay of Herefordshire or Middlesex. 

These scenic differences are em- 
phasised by the vegetation typical 
of each type of rock. The beeches 
and silver birches of the sandstone 
of Sherwood Forest differ widely 
from the woodland- which clothes 
the sides of the narrow Cornish 
valleys and leaves the uplands bare. 
Similarly, the coastal edges of the 
formations give an infinite variety 
to the shores of England. The 
chalk cliff’s of Dover and Boachy 
Head, with their vertical white 
faces, differ from the sandy cliffs 
exposed near Bournemouth in the 
eocene of the Hampshire basin; the 
miles of iron-bound coast along N. 
Cornwall from Tintagel southwards 
are totally different from the sandy 
lowland shores of the Triassic for- 
mation in the Wirral peninsula. 
In Norfolk and Suffolk the cliffs 
are noteworthy for their yellow, 
orange, and reddish hues, their 
friable texture and tendency to fall 
away. They are among the newest 
of England’s cliff formations. 

Rivers and Valleys. Although 
the highest ground of England is 
largely due to those foldings of the 
earth’s crust which produced the 
Pennine and Wealden uplifts, the 
residual features are largely the 
work of rivers. In the N.E., in 
Northumberland and Durham, the 
North Sea drainage reaches to a 
water-parting on the western side 
of the Pennines ; near Cross Fel 1 
(2,930 ft.) the Tyne, Wear, and Tees 
rise close to one another. From 
Haltwhistle the S. Tyne and the 
Tyne itself flow due E. ; the valley 
of the S. Tyne leads W. through 
the Tyne Gap in the Pennines at a 
lower elevation than 500 ft. to Car- 
lisle. The Coquet, Wansbeck, and 
Blyth cross the coastal plain of 
Northumberland, and the Wear 


and Tees for more than half their 
length find their way along the 
Durham lowland. 

Between Teesmouth and the 
Wash almost the whole of the 
drainage is concentrated on the 
Humber. The large rivers, except 
the Yorkshire Derwent, rise to- 
wards the W. side of the Pennines, 
the Trent even on the western 
slopes, and drop through the 
dales to the level of the Triassic 
sandstones and marls in the 
plains of York and Trent. Rich- 
mond, Ley burn, Ripley, Shef- 
field, Stoke-on-Trent, the first 
largo places on the rivers, mark 
the termination of Pennine valleys. 
Lower down stream the rivers flow 
over the sandstones to the main 
streams of Trent and Ouse which 
flow parallel and close to the E. 
edge of the Trias. 

The drainage has hollowed the 
sandstone into a trough with Lias 
clays on the E. The Yorkshire 
Derwent is the one exception 
to the rule that no long rivers 
cross the Lias to the Triassic plain. 


This stream rises close to the 
coast, flows across the oolitic vale 
of Pickering between the Cleve- 
land Hills and the Yorkshire 
wolds in an abnormal course 
which was determined originally 
by the presence of sea ice during 
the ice age in the North Sea. This 
ice barrier forced the drainage 
towards the S.W., so that a per- 
manent valley was carved across 
the Lias clay. 

The Wash, Witham, Welland, 
Nen, and Great Ouse rivers rise 
on or close to the Lias, and 
carving out the low residual oolitic 
hills, drain the trough of clayey 
land bounded on the E. by the 
chalk ridge N.E. of the Chilterns. 
The water gap at the great bend of 
the Witham is dominated by the 
city of Lincoln on the oolite ridge 
above the river. 

Probably the Thames once 
flowed over dry land to join the 
Rhine and make a great river 
which flowed N. across the North 
Sea floor. The Yare, Waveney, 
Orwell, Stour, Colne. Black water. 
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and Crouch are thus the relics of 
longer streams which drained 
from the chalk ridge eastwards to 
this parent stream. The Kennet 
rises in the angle where the Chil- 
tenr and Downs chalk ridges 
meet in the Marlborough downs, 
a.nd flows in a straight course to 
the Thames at Reading in the 
general line towards Southend. 
This is the real lower Thames, with 
all the left bank tributaries, Colne, 
Lea, etc., coming down from the 
chalk across the London clay. 

The upper Thames makes a 
great break through the chalk 
at the Goring Gap to reach Read- 
ing, and the shape of its basin in 
the Oxford clay plain between the 
Cotswold oolitic ridge and the 
Chilterns is due to the general 
drainage to the S.E. and the side- 
ways drainage in the clajj- hollow. 

Eiver System and Market Towns 

The Churn, Coin, Leach, Wind- 
rush, Evenlode and Cherwell and 
the Thames itself between Oxford 
and Reading flow to the S.E. ; the 
Ray and the Thame (vale of 
Aylesbury), the Ock (W^hite Horse 
vale), and the Thames above 
Oxford flow at right angles to this 
main direction across the clay. 

The Wealden rivers rise along a 
water-parting which roughly fol- 
lows the line from Hythe to Hind- 
head. From the northern clay vale 
the Wey, Mole, Medway and Stour 
cut through the N. downs. The 
Anin, Adur, Ouse and Cuckmere 
cut through the S. downs to the 
English Channel. The Rother 
alone is entirely on the Weald, and . 
crosses the Hastings sand. 

The Itchen, Test, Avon, Stour 
and Erome flow from the chalk to 
the Hampshire basin. The Avon 
drains Salisbury Rlain. All around 
the coast from the Wash to Poole 
harbour the rivers reach the sea 
along a low coast, where the rise 
and fall of the tides makes a great 
difference to each estuary. 

The river system in general has 
determined the sxtuaiion of the 
market towns. Guildford, Arundel, 
and Lewes are gap towns on the 
downs. Oxford, Reading, Chelms- 
ford, and Norwich have each been 
influenced by the confluence of 
two streams. 

The peninsular rivers of the S. W. 
are developed from the Exmoor, 
Dartmoor, and Bodmin moor- 
lands. The Tamar and Torridge, 
rising in the Ditchen Hills inland 
from Hartland Point, are excep- 
tions; the valley of the Tamar 
makes a' lowland way across the 
peninsula. Falmouth Bay is a 
typical Cornish estuary. The 
rivers of the oldest rocks in Eng- 
land are tiny streams which flow 
into large rock-walled estuaries 


which are the drowned valleys of 
the middle or lower courses- of 
the streams ; they indicate a period 
when the streams were larger, 
longer, and more powerful, and 
which preceded the inflow of the 
sea or the sinking of the coast. 
The Camel estuary is the only 
large break in the iron-bound coast 
of N. Cornwall between St. lyes 
and Hartland Point ; here miles 
of sand at low water attest the fact 
that the estuary is too large for 
the tiny stream which drains into 
it ; the river and estuary are not 
conformable. 

The Parret, Brue, Axe, and 
Bristol Avon belong to an area 
where many geological formations 
are crowded together. The Parret 
is bounded S. by greensand hills, 
like Leith Hill in the Weald ; the 
Brue and the Axe belong to Sedge- 
moor, a fen district in miniature 
with the limestone Mendip Hills 
to the N. The scenery of the 
Mendips repeats that of the Peak 
district, with lead mines, swallow 
holes, and caverns. The Cheddar 
Gorge is, however, without parallel 
in Derbyshire ; the cliffs are prob- 
ably the sides of a great cave of 
w'hich the roof has fallen. The 
Bristol Avon rises in the oolitic 
Cotswolds, crosses the S. portion 
of the Oxford clay plain, cuts a 
gorge through the oolite, crosses 
a lias clay plain, and cuts a second 
gorge at Clifton through the car- 
boniferous limestone of the Bristol 
coalfields to the Bristol Channel. 

The Severn and Thames 

The Severn is a Welsh river of 
which the middle and lower courses 
are English. It originated prob- 
ably as one of a series of streams 
which flowed in a general S.E. 
direction from the Cambrian mts. 
The young stream, in all prob- 
ability the parent stream of the 
Thames, flowed across a slope 
where the surface features were 
of small magnitude. In time the 
softer clay rocks of the lias and 
the oolite were worn away, leav- 
ing outstanding sandstone and 
limestone hills and ridges. Strug- 
gles were initiated between the 
streams and the harder rocks; 
there was a chance that the Oots- 
wold and Chiltern ridges would 
cut the young stream into three 
sections. The Goring Gap was 
cut through the chalk, but no gorge 
was made in the oolite, and the 
young stream grew into two rivers 
— the Thames and the Severn. On 
the one hand the Severn is parallel 
to the Cotswolds and the general 
lines of the Thame, Thames, and 
Upper Bristol Avon ; on. the other, 
it lies on the lias clay, close to the 
edge of the Trias, and is related in 
this respect to the lower Trent. 


The vales of Evesham and Berke- 
ley resemble the vales of Newark 
and York. Above the confluence 
with the Stratford Avon between 
Tewkesbury and the Coalbrook- 
dale Gorge at Ironbridge, the 
Severn valley belongs to the 
Trias ; the Worcester plain is 
like the plain of Burton on the 
middle Trent. The Temc, Wye, 
and Usk may be considered ' as 
Severn tributaries. In their Eng- 
lish sections they cut valleys in the 
Old Red Sandstone. 

Lancashire and Cheshire Estuaries 

The Triassic plain of S.E. Lan- 
cashire and Cheshire is drained by 
the Mersey and its affluent the 
Irwell, the Weaver, and the lower 
Dee. Their outlets to Lancashire 
Bay, the Mersey and Dee estuaries, 
are not conformable with the 
streams themselves. In both rivers 
the estuaries are being silted up ; 
sandbanks a few feet below the sea 
continue the Wirral peninsula far 
to the N., the main channel wind- 
ing at low water as a naiTow stream 
across the sand-choked Doe estu- 
ary. The bottle-neck formation of 
the Mersey estuary assists the daily 
scour of tiic tides, but large dred- 
gers have to be maintained to 
provide a regular channel for 
liners. Ribblesdale belongs to the 
mountain limestone of the Pen- 
nines, and connects with Airedale 
at the Aire Gap. 

Lonsdale is a reminder that the 
Lune is a Pennine stream with a 
silt-fillcd estuary. The tiny streams 
of the Lake District which reach 
Morecambe Bay are really longer 
than the map indicates, since they 
form definite valleys across More- 
cam bo sands and have lower 
courses which are only obscured at 
high tide. The Eden rises close to 
the sources of the Swale and Ure, 
flows across Permian sandstone to 
the Triassic Solway Plain ; its afflu- 
ent, the Irthing, completes the 
Tyne Gap in the Pennines. Like all 
the Triassic bays, Solway Firth has 
vast stretches of sand exposed at 
low tide. The Lake District cul- 
minates in Scawfoll, but the lake 
valleys radiate from Helvollyn. 
Winaermcro, Coniston Water, 
Waatwater, Ennerdale Water, 
Buttermere, Derwent Water, Bas- 
senthwaifce, Thirl mere, UUawater, 
and Hawes Water are typical lakes 
of a glaciated area, and nil part of 
the narrow dales which lead down- 
wards between tree-clad ridges 
from the central dome where an- 
cient sedimentary rooks are exposed 
in Skiddaw, and^intrusive volcanic 
rocks raise weathered peaks, as at 
8cawfell. Walney Island and the 
coast from Foulney Island to 
S. Bees Head is Triassic low- 
land. Windermere, Ambleside and 
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ENGLAND & WALES isotherms, which indi-ate 

actual annual Atlantic lies the corrected temperatures at sea 

TEM PERATURE _ Azorcs area of level, show that in July London 

^^anation high prcssure ; to is hottest, over Gd'" F., and the 

^ 5 o-ra/>, the E. over the strip of land along the Scottish 

mainland, pres- border is coolest, below 59® F. But 

sure is usually in Jan. Land’s End is warmest, 

high in winter over 44° F., and the E. coast from 

and low in Plamborough Head to the Hore is 

summer ; to the coldest, below 38° F ; London is 

N.VV., ^ over the no warmer than Carlisle or Ber- 

Atlantic, pressure wick, Liverpool is as warm as 

near Iceland is Southampton. In summer the 

usually low. isotherms run E.-W. and in 

The prevalent winter N.-S. 

suiface wind.s are. The actual weather probable at 

therefore, those any English town is determined by 

with a westerly local conditions of elevation and 

direction, \yhich slope and by general variations 

bring oceanic in- from the normal. The prevalent 

nuences to bear, winds usually reach England as 

As these winds depressions following more or less 

are usually definite tracks from the Atlantic ; 
moisture -laden, sometimes the storms are fended 
rather warm in away from England because the 
winter and cool in continental high pressure extends 
summer, English over the S.E. and brings clear 

England. Map indicating the mean actual annual iTkM skies, cool nights, and a frosty 

temperature of England and Wales lakes are seldom period m winter ; at other times the 

. 1 , i* , 1 , , , frozen, and Eng- Azores high pressure approaches 

Keswick are examples of settle- land has the mildest winter of any the S.W., and Cornwall has a 
ments whore a route leads from part of the world in corresponding succession of bright, sunny days 
one dale to another. latitudes. These results are chiefly while in the N. the weather ‘is 

Ine snallowness of British seas due to clouds and consei^uent rain, cloudy, cool, and wet. 
and the gradual shelving of the England lias usually a high per- These general variations affect 
English shore are important in re- centage of cloud-covered sky, the entire country, while the 
ference to the rhythmic pulsations which serves the double purpose surface configuration introduces 
1 ^ blanket in winter and of a purely local variations. The annual 

tidal effect felt so far up the rivers, screen in summer. temperature of England, were it 

In the characteristically English In winter, when the earth entirely a plain, would lie between 
unconformable estuari(‘s the scour should cool rapidly and dissipate 48° F. and 54° F. ; the map shows 
of the tides keeps open the regular the warmth stored in summer, the that it actually lies between 38° F. 
channels, with the result that there clouds restrict the 
are scores of tidal harbours round radiation of heat, 
the English coasts. No part of condense into 
England is more than 70 m. from relatively warm 
a section of this tide-swept coast, rain, and in so 
Climate ani> Weather. Ulti- doing release heat 
mately, the climate depends upon and bring muggy, 
degree of insolation and on cur- foggy days. In 
rents in the atmosphere between sunimor, the 
the lower surface inhabited by clouds screen 
man and the isothermal layer England from the 
5-6 m. up. The lower faces of fierce rays of a 
these currents are disturbed into sun high in the 
eddies by the varied configuration sky, and supply 
of the land surface, but the general frequent rains, 
movements are steady and contin- As more water is 
uous. The climate of England is evaporated in 
determined within wide limits by summer than in 
the intensity of the sun’s rays winter frequent 
which it receives ; because of its rainfall means a 
situation England is not tropical lowering of the 
like Ceylon, nor arid like Egypt, temperature by 
nor a frozen waste like Spitsbergen, the absorption of , » . 

The limits set to its climate by the heat neces- ^ 

its latitude are far apart. The sary to change 
precise^ range of the climate is the water into 
determined by atmospheric cur- gaseous moisture, 
rents, which move in relation to An English July 

three areas of definite types of may therefore be „ ^ , j- l . 

TV. ^ j • Engiana. Map showing the annual distribution of rain- 

atmosphenc pressure. To the cool and rainy. fall in England and Wales 
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and 52® F., and that the hills are 
cooler than the lowlands. Keally 
the S. coast, the London area, and 
the lowlands of the S.W. are 
warmest, the Lake District is 
coldest, and the Vale of York is as 
cool as the tops of the JSl. Downs 
or the Chilterns. The rainfall 
map shows primarily the effect of 
elevation; the wettest place in 
England is in the Lake District, 
and even minor ridges are wetter 
than the plains beneath ; the 
tops of the Downs receive more 
rain than the Weald plain. But 
rain clouds come from the ocean, 
so that the W. of England is wetter 
than the E. Dartmoor and Bod- 
min Moor are wetter than the Peak, 
and the 500 ft. level on the Lan- 
cashire slope of the Pennines re- 
ceives 10 ins. more rain a year than 
the corresponding level on the 
Yorkshire slope; Holderness is 
drier than the Wirral. 


The actual number of hours c 
sunshine experienced in Englan^ 
varies considerably: e.p, Cornwal 
Essex, and the S. coast receiv 
yearly about 1,700 hours, the E 
slopes of the Pennines less thai 
1,200 hours. But the difference i 
largely neutralised by the slope o 
the ground. Although the su] 
shines almost equally upon hot] 
sides of the S. Downs the souther] 
slopes are so tilted that the sun’ 
rays have an increased heating 
effect, while the northern slope: 
are tilted away from the sun. 

The climate and weather of Eng 
land have, therefore, a defimt< 
character. There are few extremes 
there is constant change, and 
within a small area or a shori 
period, considerable variety. 
Movements of Population, 
Celt, Saxon, Dane, and Norman left 
their impress upon the English 
people, and the prosperity of Eng- 
land later attracted Welsh, Scots, 
and Irish from within the British 
Isles and strangers ffom the Con- 
tinent. British freedom drew many 
^migrant aliens from Central 
Europe, particularly the Jews. Con- 
s^uently the English people is 
^l^ost as kaleidoscopic as the Eng- 
rocks or English weather. The 
total of n^ly 38 millions is un- 
evenly distributed over 51,000 
»q. m. England contained two- 
of population of the 
three-quar- 
increase 

per deo^ehas gr^nally diminished 

The Pennine, N. Yorkshire and 
^mish moors and the Cumbrian 
Mts. are uninhabited ; in the in- 


habited areas 
there is a con- 
tinuous gradation 
towards definite 
areas of concen- 
tration Roughly, 
in a belt of country 
stretching from 
Weymouth across 
Salisbury Plain 
and the Clay Valo 
to near Peter- 
borough, past 
Lincoln and Gains - 
borough to York 
and the N. haff of 
the plain of the 
Tees, the popu- 
lation is least 
dense. E. of thr; 
belt there is 
approximately a 
steady increase 
towards the Lon- 
don area. W. of 
it there are several 
foci of population. 
Bristol, the Black 
Country, the Pot- 
teries, the invert- 
ed sickle of S.E. 
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+ Isothermic map, in which points recording 
the same temperature at a given time are joined by lines 


Lancashire, and the W. Riding with 
the continuation to Derby and Not- 
tingham, the Durham district from 
Darlington to Newcastle — all these 
are crowded, ^ and the population 
gradually thins out away from 
these centres. 




A closer examination of dota 
indicates that the areas of den 
population such as the London d: 
trict include nuclei of very don 
population grading off to areas 
relatively few inhabitants. Co 
sider the area composed of t] 
counties of Cheshire, Derbyshii 
Nottingham, and the N, half 
St^ordshire. In 1801 more thf 
half the area had fewer people thi 
128 per sq. m. In tho W. ha 
Chester, Nantwich, Northwicl 
Macclesfield, Stoke, Stockport, ar 
Altrincham were small urban arej 
with at least 1,920 people per sq.ri 
In the R, Derby, Nottinghaii 
Newark, Retford, and ChesterHe] 
were similar urban areas. By 181; 
the areas of sparse population ha 
grown smaller and tho urban aroj 
exceeding 1,920 per sq. m. woi 
, numerous along certai 
definite lines, from Birkenhead i 
otockport along the Mersey, fro] 
Stoke N. to Macclesfield, froi 
Derby N. to Chesterfield ; tho No 
tingham nucleus was larger, bi 
those of Chester, Retford, an 
Newark were unchanged. 

By 1901 the areas of spars 

nearly as large s 
in 1801 ; the rural areas were beiri 
depopulated The urban nude 
already developed in 1851, had b. 


come larger except at Newark. New 
nuclei had grown along the linos 
ain^ady noted, but the greatest 
eliangc oceurred near Nottingham, 
whore a small urban area hmi ex- 
panded to make almost a complete 
ring something like 5 in. wide, 
ihroughoiit two-thirds of the area 
the population was le.ss numerous 
in 1901 tlian a century earlier ; in 
parts thon^ hatl been an almost 
continuous decline, elscwhcTc there 
had been growth until 1841 and 
subscqinmt decline. The urban 
areas alnuuly specified had. multi- 
plied their numbers by from 4 to 10 
times. ^ Near Birkenhead, round 
Stoke, in a belt of country from 
Nottingham to Chesterfield, there 
occurred exceptional growth. 

General Conclusions 
An inquiry into the circum- 
stances attendant upon these 
changes yieldcxl the following con- 
clusions. The purely farming areas 
either absolutely declined in 
numbers or increased by little 
more than 50 p.c. In the lead-min- 
ing districts the population was 
almost stationary until the mines 
failed, when it declined absolutely. 
In the colliery districts the popu- 
lation increased approximately 
eightfold.^ In tho salt-mining areas 
of Cheshire the people increased 
steadily. In the districts where 
cotton factorie.s were established 
growth in population was rapid, but 
the failure of factories established 
in unsuitable localities during tho 
boom caused a decline. Results 
may be summarised thus : the in- 
dustrial development of the area 
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attracted the people from the 
farms and also drew to the urban 
nuclei large numbers from other 
parts of England. Similar conclu- 
sions may be drawn from an in- 
vestigation of the population of 
the West Riding. 

The above is a general com- 
mentary on the period since the 
industrial revolution. Modifica- 
tions have occurred in the 20th 
century, the depression in northern 
industries having induced a south- 
ward trend of the population, 
although the 1951 census showed 
in the N. as well as in the S. a 
strong concentration in huge in- 
dustrial areas at the expense of 
smaller towns. All the pops, 
in the list below relate to the 
areas as constituted on April 1, 
1951, except the 1931 pops, of 
plac(‘S marked which relate 
to the slightly different admin- 
istrative area of those ])laces in 
1931. All these places fall 
into three geographical classes : 
manufacturing towns on or near 
the coalfields of the N. and Mid- 
lands ; seaports, harbours, and 


Pop. 


Pop. 


11)51 


lllJil 


London 

(Greater London) 
Binninghani 
Liveri^ool .. 
Manchester 
Sheffield . . 
Leeds . . 

Bristol* 
Nottingham 
Hull (Kingston 
upon Hull) 
Bradford . . 
Newcastle upon 
Tyne 

Leicester . . 
Stoke on Trent 
Coventry . . 
Croydon , . 
Portsmouth 
Harrow 
Plymouth* 
Ealing 
Ilford . . . . 

Sunderland* 
Willesden . . 
Southampton 
Salford 
West Ham 
Bolton 
Wolverhampton 
Brighton . . 
Hendon 
Southend-on-Sea 
Middlesbrough 
Blackpool . . 
Bournemouth 
Birkenhead 
Stockport . , 
Derby 

Wembley . . 
Huddersfield 
Tottenham 
Norwich* . . 
Oldham* , . 
Walthamstow 
East Ham . . 
Preston 
Oateshi'ad . . 
Dagenham 
Walsall . . 
Beading . , 


3,348,:i3a 

8,34(5,137 

1,112,340 

780,532 

703,175 

512,834 

504,054 

442,281 

300,008 


4,397,003 
8,215,073 
1,002,603 
850,072 
700,31 1 
518,257 
482,827 
403,948 
270,189 


209,008 313,049 

292,304 298,092 


201,723 

285,001 

275,095 

258.211 
249,592 
233,404 
219,463 
208,985 
187,30(5 
184,707 
181,515 
179,047 
178,326 
178,036 
370,987 
167,102 
162,(509 
156,440 
155,835 
151,830 
147,336 
147,131 
144,726 
142,392 
141,660 
141,204 
131,369 
129,021 
120,921 
121,226 

121.212 
121,069 
120,873 
110,243 
115,017 
114,588 
114.614 
114,176 


286,255 

257,718 

270,039 

178,126 

233,108 

252,421 

96,656 

213,038 

116,771 

131,061 

185,903 

186,026 

176,007 

223,438 

294,278 

177,250 

138,631 

147,427 

116,640 

129,783 

138,960 

106,096 

116,803 

161,513 

126,362 

142,520 

65,799 

123,048 

157,667 

126,236 

140,814 

132,972 

142,394 

119,666 

124,645 

89,362 

108,069 

97,149 


seaside resorts ; dormitory towns 
near London. Norwich is the 
only place exceeding 100,000 in- 
habitants outside these groups. 
Other towns may be devoted to 
a specialised industry, e,g. Burton- 
on-Trent ; of historic, ecclesiasti- 
cal, or educational importance, 
e.p. York, Winchester, Canterbury, 
Oxford, Cambridge ; transport 
centres, t.g. Crewe, vSwindon ; 
catering for holiday makers, in- 
valids, and retired folk, e.g. Bath, 
Buxton, Harrogate, Scarborough ; 
or show places like Stratford-on- 
Avon. 

Industries. Though England 
grows wheat, oats, and barley, 
and raises cattle and sheep, these 
products supply only a fraction of 
the cereals and meat required by 
the inhabitants, with the result 
that England is proportionally the 
greatest food importing country 
in the world. The wheat is grown 
chiefly N. of the Thames, and E. of 
a line drawn from London to Goole. 
Oats thrive in the lowlands. 
Large county yields are in the E. 
and Cheshire. Barley is grown in 
dry Norfolk, Suffolk, and Lincoln ; 
the dryness of the harvest im- 
proves malting quality. Beet 
sugar, especially in the E., was 
introduced comparatively late. 

Cattle are most numerous in the 
W. lowlands, extending from the 
plains round Morecambe Bay in a 
wide sweep along the Severn valley 
into the Cornish peninsula, where 
the rainfall exceeds 40 ins. an- 
nually, and the clays and afiuvial 
flats yield rich meadow grass. 
The great centres of population 
have brought into existence small 
farmers with small herds of 
milkers on poor grass land. In 
Cheshire the dairymen supply the 
cotton towns with milk, and make 
cheese. Derbyshire and Leicester- 
shire produce Stilton cheese. Corn- 
wall is rich in cattle, the milk 
being made into butter and clotted 
cream. In Devon the cattle are 
likewise reared for their milk but 
also for the butcher. 

As to sheep, the short pasture 
and dryness of the chalk hills of 
Kent, Wiltshire, Dorset, Lincoln- 
shire, and the East Riding are 
specially favourable. The hill 
slopes of Shropshire, Hereford, 
Monmouth, Northumberland, and 
Cumberland support other flocks. 

To indicate the effect of climate 
and locality on the farmer’s work, 
four counties may be compared : 
Essex, dry and near London ; 
Lincolnshire, equally dry but 
distant from dens© areas of popu- 
lation ; Cheshire, wet and near 
populous S.E. Lancashire ; Devon, 


wet and with few towns. Essex 
has an exceptional area under 
wheat ; its minor crops are beans, 
peas, potatoes ; glasshouses supply 
grapes, tomatoes, etc., to London ; 
there are seed and fruit farms ; 
rose culture is important ; the 
cattle, below average in number, 
supply milk to London. Lincoln- 
shire has a large acreage under 
barley, and grows peas, beans, 
potatoes, and other roots ; Lincoln 
shorthorns are good milkers and 
Lincohi sheep are exported for 
breeding. The west has a relative 
excess of permanent pasture. 
Cheshire cattle are chiefly dairy 
cows, its cheese is famous, and it 
grows potatoes and root crops. 
The wheat acreage of Devon is 
remarkably low, while fruit is 
abundant, sheep are in excess of 
the average, and cream is cele- 
brated. 

The chief English fishing towns 
are on the E. coast, Grimsby, Yar- 
mouth, and Lowestoft accounting 
for most of the catch on this coast, 
which amounts to three-quarters 
of the English total. Newlyn is the 
chief fishing centre on the S. coast, 
and St. Ives and Fleetwood on the 
W. The main catch in the North 
Sea is herring, in the Channel, 
mackerel and pilchard. 

Coal and Other Minerab 

Coal is the chief mineral of Eng- 
land, which in 1914 yielded a fifth 
of the world’s output, employing a 
million workers. Not only carboni- 
ferous rocks composed the coal- 
fields, for those of York, Derby, 
and Nottingham have an indefinit© 
boundary under the newer rocks to 
the E, of the carboniferous series ; 
thus coal may be found at greater 
depths on the E. margins. Iron 
came from the coalfields, where the 
ore was found between beds of 
coal, and in Cleveland and Furness 
there are large deposits of haema- 
tite ore. 

Lead-mining, located chiefly in 
Derbyshire, has been declining for 
many years. Cornwall produces 
tin. Zinc is found in Cumberland, 
manganese in Cornwall and Devon, 
tungsten in Cornwall. The most 
important non-metallic mineral is 
salt, found chiefly in the Nantwich 
district, also in Lancashire, Wor- 
cestershire, and Durham. Potas- 
sium is found in Yorkshire. 

The most important Etiglish 
manufactures are textiles. Cottons 
are focused on Manchester ; the 
chief districts are Blackburn, Old- 
ham, Bolton, Stockport, Preston, 
and Rochdale. Woollens are chiefly 
made in the West Riding, with 
Bradford as a technical and Leeds 
as a marketing centre, the other 
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chief districts being Huddersfield 
and Halifax. The manufacture of 
woollens extends W. to Rochdale, 
that of cottons E. to Halifax and 
Bradford. Silk goods are made 
over a wider area and on a smaller 
scale, the main centres being Brad- 
ford, Stockport, Halifax, Stoke, 
Birmingham, and London. Leices- 
ter, Nottingham, and Derby make 
lace and both cotton and woollen 
hosiery. The distribution of the 
textile industry is largely control- 
led by the S. Pennine coal-fields. 

Because England took the lead 
in manufacturing on a large scale, 
her manufactures of iron and steel 
were for a long time more impor- 
tant in rly. construction and ship- 
building than those of any other 
country. Smelting operations are 
usually carried out near the mines, 
especially in Cleveland and the 
Black Country. Pig iron is made to 
the extent of about 7,000,000 tons 
annually : forge and foundry, Bes- 
semer, haematite, and basic ; for 
these purposes iron ore is imported 
chiefly to Middlesbrough to supple- 
ment local supplies. Steel is made 
chiefly by the open hearth process. 


Sheffield steel and Birmingham 
hardware are world famous. 

The chief shipbuilding district 
in normal times has been between 
the Tees and the Tyne. Shale and 
crude oil are produced in the North. 
Birmingham, Wolverhampton, and 
Coventry have been versatile in 
their products. Other manufac- 
tures are specifically localised. 
The Potteries on the N. Stafford- 
shire coalfield use local clay and 
coal for making crockery and 
earthenware. Northampton and 
Leicester are centres for boot and 
shoe manufacture. Chemicals, 
alkali, and soaps are made chiefly 
near the Mersey. Steam-driven 
flour mills are located at the wheat- 
importing ports, London, Hull, etc. 
Burton beer, Leeds ready- znade 
clothing, Bristol tobacco, Reading 
biscuits, mav be named. 

Communications. The English 
railways radiate from London. In 
1923 four great groups were formed, 
the object being the economy re- 
sulting from joint management 
and administration, and elimina- 
tion of losses due to competition. 
The groups were as follows: (1) 




8erwick I 

•Sffm 


EN6LAN0&WALES 

RAILWAYS 

English Mtlet 

>1 ■ " " ■ I 

0 20 40 U so 

ftmhfoyt 



England. Map showing the principal railway routes of England 


and Wales 


Southern Railway ; (2) Great 

Western; (3) London, Midland, 
and Scottish ; (4) London and 

North Eastern. These four groups 
formed the basis of the five En<Jlish 
regions of British Railways that 
came into being after the national- 
isation of the railways in 1948. 
The five regions are : (1) Southern 
region; (2) Western region ; (3) 
London Midland region ; (4) 

Eastern region ; (5) North Eastern 
region. From the 1920s there was 
extensive electrification of subur- 
ban and S.R. lines. 

English barge canals {nee plate 
facing p. 1704) have been neglected 
through rly. competition. The 
only ship canal of importance has 
made Manchester the fourth port 
of the country and brought ocean 
steamers some 30 m. inland, almost 
to the doors of the cotton factories. 

The main roads racliate from 
London to all points of the com- 
pass ; e.g. A 1 (ministry of Trans- 
port classification) to Edinburgh; 
A 2 to Dover ; A 3 to Portsmouth ; 
A 4 to Bath ; A 5 to H olyhead ; 
A 6 to Carlisle. Tw'o great routes 
do not touch London ; from Shef- 
field through irirmingham, Glou- 
(‘ester, Bristol, and Exeter to 
Land’s End, and from (Chester 
through Shrewsbury and Hereford 
to Gloucester. 

Regular internal air services 
operate between England and Scot- 
land, Wales, the Isle of Man, N. 
Ireland, the Channel Islands, and 
the Scilly Isles. 

COMMERCK. England is still 
among the greatest markets in the 
world. The need to supply the pop- 
ulation has brought about cold stor- 
age for mutton and beef, perishable 
fruits, etc., and has caused great 
developments in canning, drying, 
or preserving foodstuffs. Wheat is 
harvested, and fruits are picked 
somewhere in the world every 
week, and consequently the world 
can send to England a continuous 
stream of foodstufis ; the products 
of the kS. hemisphere, wheat, mut- 
ton, beef, butt(T, fruits, etc., are 
at their best when the supplies of 
the N. begin to fail. In addition 
to those supplements to home 
supplies, tea, coffee, ri<;e, etc., are 
imported. But England is a market 
for raw materials as well as food- 
stuffs. 8ho buys the specialities of 
other lands, anti partly pays for 
these imports by the services of 
merchant shipping, of the tech- 
nical experts lent to other lands, 
and by the export of coal and 
manufactures. 

London and Liverpool rank 
among the greatest seaports of the 
world. They ai-e approximately 
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equal in total value of trade in 
normal times, but London has an 
excess of imports, while at Liver- 
pool exports and imports balance. 
Hull, Manchester, Southampton, 
Newcastle-upon-Tyne, Grimsby, 
Goole, Bristol, Harwich, New- 
havcn, Dover, and Folkestone are 
other ports. 

Constitution and Govern- 
ment. The constitution of England 
has been extended to apply to the 
United Kingdom since 1707 and 
with varying degrees of alteration 
to Northern Ireland, Eire, the 
dominions and colonial possessions. 
It is democratic, but that is prob- 
ably the last w'ay in which it would 
be described by a casual observer 
paying more attention to forms 
than realities. That framework 
of government which in the Middle 
Ages gave it an oligarchical tinge 
and under the Tudors made it 
almost a dictatorship still in 
theory remains unchanged. Dur- 
ing all these periods England has 
had a legislature consisting of the 
sovereign and two houses of par- 
liament, and the sovereign has 
been the source of executive 
power. Great changes there have 
been ; usually they have been 
gradual, but even when more 
violent, as in the revolution of 
1688-89, the framework has been 
untouched except for the break 
durmg the interregnum, whose 
very name indicates imperman- 
ence. The constitution has never 
been completely recast, for England 
has had no true revolutions. 

Influence of Custom and Convention 

Many important changes are 
due not to the alterations in the 
law but to the growth of customs 
and conventiqns. There is no law 
which says that parliament must 
meet once a year ; nor to prevent 
the crown from refusing its assent 
to any bill passed by the two houses 
of parliament ; yet parliament does 
meet every year and no sovereign 
has refused assent to a bill since 
1707. Most royal powers are 
actually exercised in the name of 
the sovereign by ministers answer- 
able to the house of commons. 
Conventions do often depend in- 
directly on some law. If parlia- 
ment did not meet every year it 
would be impossible to carry on 
the work of government, as no 
money would be availa))le since 
taxation must be imposed each 
year by Act of Parliament. No 
army could be maintained, for the 
Army Act authorising its main- 
tenance has to be passed each year. 

The English constitution is 
flexible,^ not rigid like that of 
the United States, contained in 


one formal document capable of 
alteration only by special jiro- 
cedure. There‘'are Acts of Parlia- 
ment and constitutional docu- 
ments of great importance — Magna 
Carta, 1215; Petition of Rights, 
1628 ; Bill of Rights, 1689 ; Act of 
Settlement, 1701 ; but these are 
on no different footing from other 
Acts. It would be open to par- 
liament in one day to pass an act 
repealing every one of them, using 
procedure no different from that 
employed to repeal any other Act. 

Relation of Executive and Legislature 
Another characteristic is that 
the executive is responsible to the 
legislature. This means in practice 
today that the government is 
formed from members of the poli- 
tical party which commands a 
majority in the house of commons, 
and can hold office only so long as 
it is supported by that house. In 
the U.S.A. the executive is not 
responsible to the legislature. The 
president is head of the executive 
and is elected for four years. It 
happened as a result of the con- 
gressional elections in 1946 that a 
congi’ess with a strong Republican 
majority was returned although 
President Truman was a Demo- 
crat. A similar situation arising 
after the First Great War, when a 
Democrat president, Wilson, was 
in office with a Republican con- 
gress, was largely responsible for 
the American refusal to enter the 
League of Nations. Under the 
English constitution it is impos- 
sible for such a situation to arise. 

A third English characteristic 
is the Rule of Law. The essence of 
this is the absence of any arbitrary 
power, and it is the main basis of 
English freedom. The Rule of Law 
ensures that the executive has no 
arbitrary power over a citizen, 
for he can be punished for any- 
thing he has done only if an impar- 
tial court sitting in public decides 
that ho has infringed the law. It 
is vital to the operation of this 
Rule of Law that the judicature 
should bo independent of the 
executive. A jud^ can therefore he 
removed from office by the crown 
only on a joint address of both 
houses of parliament ; and his 
salary is paid out of the Con- 
solidated Fund, i.e. is fixed by Act 
of Parliament and paid auto- 
matically each year, not coming 
before parliament annually as do 
the salaries of most public offi- 
cials. Thus a Judge who has to 
decide a case in which the execu- 
tive is concerned need not fear to 
decide against the executive. 

Montesquieu from a study of the 
English constitution derived the 


doctruie that its effectiveness was 
due to the separation of powers, 
i.e, to the legislative, judicial, and 
executive powers being independ- 
ent of one another. This doctrine 
had important results in the con- 
stitution of the U.S.A. which was 
based on it ; but has never been 
strictly applicable to the EngHsh 
constitution. Legislature, execu- 
tive, and judiciary are not com- 
pletely separate. In particular, the 
executive has always exercised 
some legislative and judicial pow- 
ers. These powers growing in 
recent years, their wide extent has 
been declared dangerous to free- 
dom by many eminent lawyers, 
e.g. Lord Chief Justice Hewart in 
The New Despotism, In spite of 
this opposition, today vast num- 
bers of laws are made not by par- 
liament but by some government 
department under powers dele- 
gated to it, and many decisions as to 
rights of individuals are made not 
by the courts but by some official 
of a government department. A 
good example is afforded by the 
National Insurance (Industrial In- 
juries) Act, 1946, under which 
questions whether an employed 
person has been mjured by some 
accident “ arising out of and in the 
course of his employment ” are to 
be decided in private by an official 
of the ministrv of National Insur- 

Ir 

anoc, and not, as hitherto, in 
public by a court under the Work- 
men’s Compensation Acts. Other 
examples of the exercise of legisla- 
tive powers by the executive were 
afforded by thousands of regula- 
tions made during the Second 
Great War. 

Government ty the Commons 
The legislature consists of king, 
lords, and commons ; but in prac- 
tice power lies with the commons 
and inside that house the party 
which enjoys a majority and forms 
the government can usually bring 
about the passing of such legisla- 
tion as it pleases. The checks on 
the power of the government are 
practical rather than legal. Minis- 
ters must have some regard to 
public opinion as voiced by the 
press and representative bodies 
like chambers of commerce. To 
ignore it would lead to breaches 
within the party, a defeat of the 
government, and the holding of a 
general election. A prominent 
feature both in the house of com- 
mons and in the constituencies is 
the party system under which 
members are elected not for their 
individual qualities or policies but 
because they belong to one or other 
of the political parties. Likewise 
in the house members are expected 
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to vote ill support of the party to 
which they belong. 

Since 1911 the supremacy of the 
house of commons has been put on 
a legal basis, for the Parliament 
Act of that year provided that any 
bill (except a money bill or a bill 
extending the duration of parlia- 
ment beyond ftve years) if passed 
by the commons in three succes- 
sive sessions would become law on 
receiving the royal assent even 
though it was rejected by the 
lords. Money bills, ?‘.e. bills relat- 
ing to taxation, on receiving the 
royal assent become law if passed 
once by the commons, though 
rejected by the lords. 

The executive consists of minis- 
ters of the crown with the prime 
minister at their head. The most 
important ministers form the 
cabinet, all normally of one poli- 
tical party, unless a coalition of 
parties is formed in time of crisis. 
In practice the cabinet decides 
what legislation shall be proposed 
in the house of commons. Occa- 
sionally Acts are passed which have 
been introduced by private mem- 
bers, e,g, A. P. Herbert’s Matri- 
monial Causes Act, 1937. Each 
department of state is under the 
charge of a minister, although 
occasionally ministers whose pres- 
ence and advice are desired are 
appointed without portfolio. Min- 
isters must defend their depart- 
ments in parliament. The depart- 
ments are manned by permanent 
civil servants. 

Functions of the House of Lords 
The judiciary in civil matters 
consists of the house of lords, the 
supreme court of judicature, and 
county courts. The house of lords 
hears appeals from the court of 
appeal and when acting in this 
capacity does not consist of all the 
peers who take part in its pro- 
ofings when it is acting as part 
of fho Ic^slojturo. Legally every 
peer is entitled to attend, but for 
100 years there has been a con- 
vention that on the hearing of an 
appeal no peer shall take part ex- 
cept the lord chancellor, the lords 
of appeal m ordinary, who are 
juuges appointed for life, and peers 
f o hold or have held high judi- 
Old office. The supreme court of 
judicature consists of the court of 
appeal and the high court of jus- 
tice. The court of appeal hears 
appeals from county courts and 
f m the three divisions of the 
high court : king’s bench division 
chancery division, and probate, 
aivorce, and admiralty division. 
Judges of the king’s bench division 
go round the country on errem't 
heanrtg civil and criminaf cases. 


Justice is administered locally in 
county courts which hear cases 
involving less than a certain 
amount of money. 

Criminal cases are heard by 
benches of several lay justices in 
petty sessions or by one magis- 
trate who is a lawyer. More serious 
cases are sent for trial before a 
recorder in quarter sessions or 
before judges of the king’s bench 
division at assizes. In London the 
central criminal court (Old Bailey) 
takes the place of an assize court. 
An appeal lies from petty sessions 
to quarter sessions or on a point 
of law to the king’s bench division ; 
from quarter sessions, assize.s, ami 
the Old Bailey to the court of 
criminal appeal ; thcnc^e in special 
cases to the house of lords. 

Before the Statute of Westmin- 
ster, 1931, no dominion legislation 
was valid if it w^as repugnant to the 
rules of English common law or any 
English statute. This continued 
to apply to colonial legislation. 

Local Government. Under the 
supreme control of parliament, the 
people of England enjoy a large 
measure of local govern nieni. 
Each unit is a democracy working 
through the representative system. 
The men and women of county, 
borough, district, and parish eWt 
certain men and women to form 
a council which manages such 
matters as parliament has en- 
trusted to it. In many, but not 
all, of these councils there is an (‘le- 
nient — the aldermen — not directly 
elected, but chosen by the elect (u I 
councillors. 

The main division, as far as 
local government areas are eon- 
cemed, is the venerable one be- 
tween county and borough, al- 
though the demarcation is by no 
means complete. The forty (>lder 
counties (London is an exceptional 
case) of England have had some 
sort of local government for a 
thousand years, but the existing 
system dates from the Local 

Government Act of 1888. The offi- 

cials who until that time governed 
the counties— lord-lieutenant, high 
sheriff, and magistrates in quarter 
sessions— retain their positions, 
but their powers passed almost 
entirely to elected bodies called 
county councils. 

These councils set up in 1888 do 
not correspond altogether to the 
counties as they existed bcTore, 
Ihe three historic divisions of 
Yorkshire became the East, North, 
and West Ridings ; Lincolnshire 
was divided into Holland, Kes- 
toven, and Lindsey ; Suffolk and 
bussex each into East and West : 
trom Cambridgeshire the tsh of 
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EU , lioiii Northamptonshire the 
Solcc of Peterborough, from 
Hampshire the Isle of Wight 
were separated ; a new county 
of London was created from 
parts of Surrey, Middlesex, 
a ml Kent ; each new division 
with its council. The councils 
hold elections every third year, 
and their powers over education* 
police, public health, and other 
matters arc laid down in the Acts 
of LS8S and following years. To- 
wards exjienses th(‘y’ receive’ large 
sums from tlie government, but 
the balaiK'e th(‘y raise by a rate on 
all property within the eountv 
The Act of 1S8S affected also the 
boroughs. It created (‘ountv bor- 
oughs, ])]aeing them entirely out- 
side ihe authority of the county 
councils, and thiiH established a 
system by wliieh every place is in 
cither county pr-oper or county 
borough, and consequently every 
voter is represented in one or other 
council. 

Excluding th(‘ county boroughs, 
every pari of England is either a 
borough, an urban district, or a 
rural district ; it is also part of 
an administrative county ami is 
represented in its council." 

What Constitutes a Borough 
Ihe borough is a place which 
has rec(uv(ul a c‘hart(*r of incor- 
]K)ration. Its local government is 
H'gulatod by the Muni(*i))al Cor- 
poration Act of 1835 and an 
amending Act of 1882. It is 
govcTned by a mayor and council 
consisting of aldermen and council- 
lors. ’rhe eouncillors are elected 
for three y(‘arH, one-third of them 
retiring every ytmr, and they 
choose the aldermen, who form 
one-third of their number. A 
special class is formed by 28 into 
which the county of London is 
divided. They are subordinate to 
the London County Council ; their 
powers are different from those of 
ordinary boroughs; although of 
considerable size, they are not 
county boroughs. 

The country outside London and 
outside the provincial boroughs is 
divided into urban and rural dis- 
tricts, called into existence by an 
Act of 1894. Urban districts are 
the thickly populated areas which 
have m)t yet become boroughs ; 
rural districts are the country 
areas The division is not abso- 
lutely rigid, and some populous 
areas ^ remain rural ‘ districts. 
Each is governed by a council, 
elected for three years. The head 
is called chairman, not mayor, and 
thoi^ ^ are no aldermen. These 
councnls work in general under the 
smpervfsion of the county cenmoE 
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History. The departure of the 
Roman legions in a.d. 407 left 
Britain without any controlling 
government, but the old system of 
local principalities soon revived. 

The N. was open to attack by the 
Piets and Scots, the W. coast to 
invasions from Ireland. About the 
middle of the 5th century, Jutes 
from Denmark made a permanent 
settlement in Kent, During the 
next hundred years, Angles and 
Saxons established themselves on 
the E. and S. coasts, pushing in- 
land till they had mastered the 
country E. of a line running roughly 
from Dunbar to Portsmouth. jOur- 
ing 560-613 the newcomers over- 
ran the midlands, pushing the 
Britons farther to the W., and 
thrust wedges up to the sea on the 
N. and on the S. of Wales. In 597 
Augustine began to Christianise 
the invaders in Kent. Thence 
Christianity spread N. among 
t^em, to encounter and eventually 
(in England) supersede the older 
Celtic Church. In the 7th century 
Northumbria was the most power- 


ful of the English states. In the 
8th century the supremacy passed 
to Mercia, and in the 9th to Wessex, 
The second half of the century 
saw a desperate struggle between 
the English and a new host of in- 
vaders, the Danes, who established 
their mastery over half the island, 
but were forced back by Alfred the 
Great. In the 10th century Ed- 
ward the Elder and his sons subju- 
gated the Danes, and the kings of 
Wessex became kings of England. 

The Battle of Hastings 
But the subjugation of the Celts 
on the Cumbrian hills and the 
Devon moors was slow and incom- 
plete ; while in Wales they success- 
fully preserved their independence. 
In the 11th century Sweym, king of 
Denmark, and his son Canute es- 
tablished a brief Danish dynasty ; 
but on the death of the last of 
Canute’s sons, Edward the Con- 
fessor was recalled to the throne of 
England, When he died in Jan., 
1066, the English elected Harold, 
Godwin’s son, as king, but the crown 
was claimed by William, duke of 
Normandy, who shattered Harold’s 


army at Hastings, and was crowned 
in London on Christmas Day, 1066. 

During the next six years risings 
in the N. and W. compelled Wil- 
liam to subdue the whole country 
by merciless force, and provided him 
with an excuse for confiscating much 
of the land and distributingitamong 
his Norman followers, though a 
substantial number of smaU es- 
tates remained in English hands. 
Theoretically, the Norman king 
reigned as the legitimate successor 
of the Wessex kings, by the same 
laws, legislating with assent of the 
Witan, the assembly of magnates, 
occasionally expanded into the 
common assembly of such free- 
holders as might choose to attend. 
Actually the conquest effected are- 
volution, because all the magnates 
and half the barons or lesser land- 
holders were now Norman instead of 
English ; the law was interpreted by 
them in their own interests and they 
reduced many of their own tenants 
to serfdom or villeinage. 

Rule ol the Normans 

William and his two sons, Wil- 
liam Kufus and Henry I, were 
powerful moriarchs who utterly 
crushed the attempts of the new 
baronage to ignore or defy the 
authority of the crown. They 
called to their support the English 
population, who were infinitely 
more hostile to the local Norman 
tyrants than to the crown, though 
William II was himself a tyrant. 
After a reign of 35 years, Henry 
was succeeded by his nephew 
Stephen, whose claim to the crown 
was disputed by Henry’s daughter, 
Matilda or Maud. The reign was a 
long horror of anarchy ; the strife 
for the crown wrought less havoc 
than the private wars waged 
against each other by the barons, 
vmo pillaged, robbed, and mur- 
dered on all sides. The evil days 
were brought to an end on the 
death of St^hen in 1154 by tlie 
accession of Henry II, grandson of 
Henry I, the first Plantagenet. 

Henry, already by inheritance 
or by marriage in possession of 
half France, did great work in the 
reorganization of the government 
of England. The baronage on the 
whole cooperated loyally with the 
king in the work. Revenues were 
collected, and the higher courts of 
justice were conducted by the king’s 
officers, removable at his pleasure ; 
the practical freedom of appeal to 
the royal courts against local injus- 
tice ‘was greatly extended. The old 
system by which the king’s officers 
could call up the freemen of the 
shire in arms was revived, counter- 
balancing the feudal right of every 
baron to call upon his own tenants 
for military service, while inci- 
dentally, through the practice of 
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obtaining the formal approval of 
the Great Council for the measures 
upon which the king had decided, 
the idea developed that the Council 
had a right to be consulted. In the 
course of the reign a Norman 
baronage was planted in Ireland, 
and, through the formal homage of 
the Irish chiefs, the island was an- 
nexed to the English crown. 

Henry’s elder son, Richard I, left 
the governance of the kingdom to 
justiciars, while he himself was 
engaged on crusade or in his French 
dominions. Public spirit and re- 
spect for law developed, so that in 
the reign of Richard’s brother, 
John, who repeatedly overrode the 
law for his own ends, the barons 
combined to wring from him 
Magna Carta. Incidentally, also, 
John’s reign brought about the 
severance of Normandy and most 
of the Plantagenet possessions in 
France from the English crown, 
making the baronage of England 
an English baronage with exclu- 
sively English interests. 

In spite of Magna Carta, John’s 
son, Henry III, in the course of a 
reign of 56 years, persistently 
attempted arbitrary and illegal 
methods of government, choosing 
for his ministers his own or his 
wife’s foreign kinsmen in place of 
the English nobles, who regarded 
such offices as due to themselves of 
right. At length the baronial party 
combined under the leadersliip of 
Simon de Montfort, in effect to 
transfer the supreme control from 
the hands of the king to baronial 
committees. Faction among the 
barons led to the fall of Montfort 
in 1265. 

Henry HE and Parliament 

But he had championed two 
great^ principles— first, that the 
sanctity of the law was to be main- 
tained as sternly on behalf of the 
commons as on behalf of the barons ; 
and, secondly, that the government 
should rest upon the assent of the 
realm expressed through the com- 
mon council of the realm, which 
was now acquiring the name of 
^arhament. The practice of sum- 
moning thereto elected represen- 
Mtives of the freeholders had been 
mveloping all through the cen- 
Montfort in 1265 estab- 
bshed the principle of calling also 
representatives elected by the 
^rm^hs. Montfort himself failed 
but bis cause bad triumphed.’ 
Aaimg as.ohanmion of the law, he, 
lAe CromweU four centuries after 
1^, found himself compelled to 
nde roughshod over the law, to 
adopt unconstitutional methods of 

Hh principles. 

His mantk fell upon the man who 

as 

itdward I, made the law supreme. 
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The reign of Edward I is a 
crucial epoch in the history of 
England. In it the English nation, 
finally consolidated and unified, 
realized that the common interests 
of all classes were of more im- 
portance to each than the antagon- 
istic interests of individual classes 
and groups ; that the law w'hieh 
should be directed to the goofl of 
aU should be uniform and fixed. 
It was the great era of definition, 
regulation, systematisation- It de- 
clared, though not finally, the 
powers of the crown for raising 
revenue, the jurisdictions of the 
baronage, the rights of the national 
assembly to consultation. It estab- 
lished the law of inheritance, and 
the subjection of the clergy to the 
civil law. Above all, it defined for 
500 years the constitution of the 
national assembly itself ; this being 
in the Model Parliament of 129.5. 

Yeomen and Serfs 

But while Edward succeeded in 
unifying England and shaping the 
structure of the constitution upon 
foundations which had already 
been laid, he v^as not equally suc- 
cessful in accomplishing his "desire 
of extending the unification to 
the whole island. Hard fought 
campaigns in^ Wales brought her 
into the English system ; the at- 
tempt to absorb Scotland upon 
pretexts of feudal law forced nor 
into temporary and incomplete 
subjection tempered by persistent 
insurrectioii, and finally issued in 
complete failure during the reign of 
his son and successor, Edward II. 

Ruling the 13th century Eng- 
land ^ had become dcfinitelv the 
Merrie England of the ballads. 
The old hostility of Norman and 
Englishman had di8apj)eared. 
The rural population had fallen 
into the tw''o divisions of those who 
had succeeded in preserving their 
l^egal freedom, the yeomanry, and 
those who had been thrust into 
serfdom or villeinage which bound 
them to the soil on which they 
were bom. 

But already the practice of com- 
muting services for payment, and 
correspondingly of hiring service 
tor wages was becoming wide- 
spread ; the lot even of the villein 
was not generally a very hard one. 
the Jarger towns were flourishinty 
centres, although being 
still to a great extent agricultural 
communities which had purchased 
nghts of self-government and 
immunity from the jurisdiction of 
overlords from the king. These 
nghts were conveyed to them by 
charter. There was already an 

5 Cloths, 

Wines, and many other European 
products being imported, while 
the leading English exports were 
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\yool and hides, and rural pro- 
ducts of all kinds. 

An incompetent king, Ed- 
ward II, succeeded Edward 1. 
There was a recrudescence of the 
struggle between the crown and 
nobles, who looked upon them- 
selves as the champions of con- 
atitutioiiaham, but were in fact 
endeavouring to concentrate noli- 
tical power in the hands of a nar- 
row oligarchy. Tlio civil strife 
whether latent or active, caused 
that complete neglect of the 
Scottish question which enabled 
Bobert Bruce gradually to clear 
Scotland of the Englisli garrison, 
and to recover an unqualified in- 
dependenco by inflicting upon 

* defeat 

of Bannockburn in 1314. 

In 1327 lildward II was de- 
posed and niurd(''rcd bv his 
French wife, Isalndla, and her 
paramour, Roger Mortimer, while 
the crown wa.s set on the head of 
Edward III. Three years later 
tne King, then eighteen years of 
ago, effected a covp d'etat which 
ended the intolerable government 
of the regency, and e.\ecuted Mor- 
timor. All this time Rlantagenets 
had retained possession in France 
of their hereditary fiefs of Guienne 
and Gascony, which successive 
hrench kings on various pretexts 
had sought to filch from them, 
i!”?. P^^ooss was continued by 
I hilip VI. On his accession, a 
fairly tenable claim to France had 
been put forward on behalf of 
Edward of England through his 
mother, the sister of the last king 
of E’rance; but France had de- 
cided in favour of the Valois suc- 
cession, and of the principle that 
there was no right of inheritance 
to the French crown by or through 
a female. 

The Hundred Years* War 

The strife over Guienne and 
Gascony was a standing cause 
of quarrel; the claim to the 
hVench throne provided another 
pretext ; while a serious subject of 
contention was the attempt to 
restrict the valuable trade be- 
tween England and Flanders which 
was a fim of the French crown. 
On account of this the Flemings 
were ready to take part with 
Edward if he assumed the char- 
acter of their lawful suzerain by 
assorting his claim to the French 
crown, and on this combination of 
petexts the Hundred Yearn’ War 
between France and England was 
embarked upon in 1337. 

The English longbow and the 
clothyard^ shaft bad first been 
brought into effective play by 
Edward I in his Scottish wars. 
The Scots and Flemings had 
recently proved the power of 
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spearmen to defy the shock of 
the charge of mailed cavalry. The 
two princi];les were combined by 
Edward III and his son, the Black 
Prince. The English archery and 
dismounted men-at-arms shattered 
superior forces at the battles of 
Crecy (1346) and Poitiers (1356). 
King Edward captured Calais in 
1347, to remain as a gateway to 
France for 200 years. In 1360 he 
forced on the French the treaty 
of Bretigny, which conceded to 
him a quarter of France in full 
sovereignty. 

Twelve years later all that had 
been won was practically lost ; 
England retained only a pre- 
carious hold upon a part of Guienne 
and Gascony, as well as Calais. 
The war was enormously costly, 
and its costliness developed the 
power of the Parliament, which was 
now strong enough to forbid the 
imposition of taxes, other than 
those formally sanctioned in the 
reign of Edward I, except by its 
own vote. The power of the purse 
passed definitely into the hands 
of Parliament, and with it a cer- 
tain limited control of policy ; the 
royal revenues were insufficient, at 
least for war programmes, unless 
supplemented by the land and 
property taxes, known as tenths 
and fifteenths, and afterwards as 
subsidies, which the lords and 
commons voted. 

The Black Death 

The general prosperity was 
checked by the tremendous visita- 
tion of the Black Death in 1348. 
A third of the rural population is 
said to have perished ; for lack of 
labour the harvest was left to rot 
and the fields were left untilled, 
while famine followed upon the 
plague. The landholders sought 
to revive all their old powers of 
enforcing service ; the peasantry 
refused to work except at very 
high wages, and the government 
stepped in with the Statute of 
Labourers, vainly attempting to 
fix a standard wage. A class ani- 
mosity was born, quite different 
from the bygone hostility between 
the English occupants of the soil 
and their I^orman conquerors. 
This bore fruit in the peQ.sant revolt 
of 1381. The revolt was crushed, 
but was not followed by any en- 
actments for the removal of griev- 
ances ; the sj’stem of villeinage, 
forced agricultural services, and 
restrictions upon rural wages re- 
mained. 

Edward III in the pursuit of 
revenue had grasped the advan- 
tages of encouraging and organiz- 
ing trade under state supervision. 
The export of staple goods, wool, 
hides, Qtc., was restneted to the 
Company of the Merchants of the 


Staple, trading only in authorised 
localities, known as the staple 
towns; the import of manufac- 
tured goods was mainly in the 
hands of foreign trading societies, 
notably the German Hanse ; both 
groups paid for their privileges and 
enjoyed powers of regulating the 
traffic. But at the same time the 
process of manufacture in England 
itself advanced greatly, and English 
cloth goods began to compete in 
foreign markets as well as in 
England. Although a gloomy pic- 
ture of rural life is presented in 
Langland’s Vision of Piers Plow- 
man, the pages of Geoffrey Chaucer 
convey an altogether convincing 
impression of an England ma- 
terially prosperous, genial, and 
light-hearted, and full of a robust 
kindliness. 

Rule of the Lancastrians 
Richard II (1377-99) found him- 
self much in the hands of a fac- 
tion of the nobility, who, however, 
could no longer usurp the functions 
now acknowledged to lie in Parlia- 
ment. Soon after coming of age, 
he succeeded in recovering the 
royal authority, but though lie 
ruled well for several years, he 
was unhappily nursing vindictive 
schemes and plans of arbitrary 
rule. He turned suddenly upon 
the nobles who had once held him 
in restraint, put some of them to 
death, banished others, and imag- 
ined himself undisputed master of 
the kingdom. But in 1399 his 
banished cousin, Henry of Lancas- 
ter, returned to England. The dis- 
contented nobles rallied to Henry’s 
standard, Richard was deserted 
and brought a prisoner to London, 
a parliament was called, Richard 
was compelled to abdicate, and the 
parliament declared Henry king of 
England by lawful descent. 

With Henry IV began the rule 
of the Lancastrian branch of the 
house of Plantagenet. Raised to 
the. throne of the cousin who was 
done to death soon afterwards, 
while yet another cousin, the child 
Edmund Mortimer, had a better 
claim than his own to the succes- 
sion as descending from an elder 
son of Edward III, Henry knew 
that he ruled by a parliamentary 
title. Parliament knew it, too, and 
the result was that the Lancastrian 
kings were very much at the mercy 
of their parliaments. Also, as 
clerical influences had been vigor- 
ously applied on Henry’s behalf, 
the house of Lancaster was com- 
pelled to conciliate the clergy. 
Hence Henry was led to a rigorous 
suppression of the LoUards. The 
teaching of Wycliffe, about the 
end of the reign of Edward III, had 
attained considerable popularity 
during the reign of Richard TI in a 


country where the anti-clerical 
sentiment was alway.s strong, until 
it began to be applied as a sort o£ 
communistic propaganda ; but 
burning at the stake as the punish- 
ment for the unrepentant heretics 
first became the law of the land in 
the reign of Henry IV. 

That monarch’s uneasy rule of 
fourteen years was followed by the 
brilliant reign of his son Henry V. 
In the anarchy which had oVer- 
taken the French kingdom, Henry 
found occasion for a preposterous 
revival of the claim of Edward III 
to the French crown. In 1415 he 
invaded France, captured Harfleur, 
and at the head of no more than 
8,000 men won the victory of 
Agincourt. Three years later he 
returned to France and set about 
a systematic and organized con- 
quest. The factions of French 
politics brought over to his side 
the powerful duke of Burgundy 
and the French queen, when all 
Normandy was already in his 
possession. The king of France 
was compelled to acknowledge 
Henry as his heir, while the 
daupliin Charles and the greater 
part of France remained defiant. 
Inch by inch Henry made himself 
master of N. France, but in 1422 
he died, leaving the English crown 
and the French succession to his 
infant son, Henry VI, and the 
government of the country -to a 
council of regency. 

Loss of Burgundy and Guienne 

The resources of England were 
not equal to a conquest of France. 
In spite of the abilities of Henry’s 
brother, John, duke of Bedford, 
the subjugation proceeded slowly, 
and was stopped altogether by the 
extraordinary interposition of Joan 
of Arc. The death of Bedford him- 
self in 1435 was fatal to English 
ambitions ; the defection of Bur- 
gundy was still more decisive, and 
from that time the record of the 
French war was one of almost 
continuous defeat ; until in 1453 
even Guienne was lost, and Calais 
was the only foothold left to the 
English in France. 

The usurpation of Henry IV 
and the aggression of Henry V 
brought their Nemesis. Popular 
disgust was kindled against the 
faction who exercised control over 
the weak, pious Henry VI as being 
responsible for the disastrous mis- 
management of the war and the 
feeble government at home. The 
opposition was led by Richard of 
York, representative of a branch 
of the descendants of Edward III 
senior to the house of Lancaster. 
Richard claimed to be the effective 
head of the government. The 
rebellion of Jack Cade in 1450 was 
not, as is commonly supposed, an 
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agrarian rising like that of Wat 
Tyler, but was, primarily at least, 
a popular protest against the un- 
popular government. The strife of 
the factions in high places issued 
in the War of the Roses. 

Rrom 1455 to 1460 war and truce 
between the parties alternated. It 
was not until 1460 that Richard 
startled his own supporters by as- 
serting his own olaim to the crown, 
a claim modified into demand for 
recognition as the heir, although 
King Henry had a. young son. 
Richard was killed at the battle of 
Wakefield, but his^ son Edward, 
supported by Warwick, proclaimed 
himself king, shattered the Lan- 
castrian army at Towton in 1461, 
and maintained himself on the 
throne till his death in 1483. 

During the first ten years of his 
reign there were repeated Lan- 
castrian insurrections ; the defec- 
tion of Warwick actually drove 
Edward IV in flight from the coun- 
try in 1470 ; but, returning in the 
next year, he' crushed Warwick 
and the Lancastrians at the battles 
of Barnet and Tewkesbury, and 
for the rest of his reign ruled with- 
out fear of any rivals. 

On Edward’s death his brother, 
Richard of Gloucester, after an in- 
terval of a few weeks usurped the 
throne of his young nephew 
inward V, who w^ shortly after- 
wards murdered in the Tower with 
his brother. The usurper instituted 
a reign of terror so intolerable that 
after two years Henry Tudor, earl 
of Richmond, a descendant of J ohn 
of Gaunt^ though by an iUegiti- 
mate line, and the acknowledged 
head of the Lancastrian party, was 
able to return to England from the 
exile into which he had retired, to 
slay Richard III at the battle of 
Bo^orth, and to claim the crown, 
a title acknowledged by the par- 
liament which he summoned. 

The Eeiffn of Henry VII 
During 25 years the power of the 
sword had decided who was to be 
king in England ; parliaments had 
been summoned, but were at- 
tended only by partisans of the 
dominaait faction. Each side had 
attainted of treason all the leaders 
on the other side, put them to 
dbath when it could lay hands on 
feem, 8ted‘ redishributed their es- 
tatek The old families were almost 
blbtifeed out, and the new genera- 
tion of nobles bore names which 
had hardly been heard of fifty years 
before. It was the business of 
Henry VTI (1485-150^) to restore 
peaceful and orderly government, 
commercial pro^rity, atid re- 
forms, at least of law. The claws of 
rebellion were clipped and the royal 
treasury was simultaneously filled 
by the systematic process of fines 


and confiscations, drastically ap- 
plied wherever an excuse could be 
found. Parliament was habitually 
summoned and treated as the king’s 
responsible partner in all his acts. 

Foreign policy was directed 
to the development of commerce 
and the acquisition of indemnities 
for campaigns on which nothing 
had been spent ; commerce itself, on 
the other hand, was applied as a 
weapon for making the rulers of 
France and Burgundy compliant. 
The king ruled always by forms of 
law ; taxation and legislation were 
the province of parliament, though 
a skilful king rarely failed to pro- 
cure from parliament the powers 
or the money which ho required. 
Rebellions raised on behalf of pre- 
tended members of the house of 
York, Lambert Simncl and Perkin 
Warbeck, wore suppressed, Henry’s 
marriage to Elizabeth of York 
put the title of his son to the suc- 
cession beyond question ; the mar- 
riage of h'is daughter Margaret to 
James IV, king of Scotland, in 
1503, placed a Stuart on th(^ Eng- 
lish throne as the legitimate 
monarch a hundred years later. 
When Henry died in 1509 the 
house of Tudor was firmly estab- 
lished on the English tlirone, and 
the crown with a full treasury en- 
joyed an almost unprecodon ted 
power. 

The Discovery of America 
The reign of Henry VH fell upon 
that period of transition when the 
medieval world was passing into 
the modern. In 1477 the first 
printing press had been set up in 
England. The intellectual move- 
ment long active in Italy reached 
England and awakened a new spirit 
of criticism. Columbus discovered 
the West Indies, the Cabots from 
Bristol reached Labrador, the 
Portuguese sailed across the In- 
dian Ocean to India. Europe was 
emerging into a new state system. 
With Henry VII dawns the con- 
ception of international relations 
as being concerned with tho pre- 
servation of a balance of power 
among the great states. In the 
reign of Henry VIH (1509-47) 
Cardinal Wolsey stands out as tlie 
diplomatist who made it his aim 
to hold the balance between the 
king of France and the king of 
Spain, who was at the same time 
lord of the Netherlands and Ger- 
man emperor — Charles V. 

But Henry’s international ac- 
tivities were merely an episode. 
The great feature of the reign was 
the ecclesiastical revolution which 
fixed the grip of the state irresist- 
ibly upon the church, annexing 
the greater part of its wealth, 
awnd repudiated the authority of 
the papacy. The instrument of 
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the revolution, the artificer who 
designed its methods, was Thomas 
Cromw(‘ll, who, after Wolsey’s fall 
in 1529, won Hcuiry’s confidence 
and retained it till 1540, when he 
had com})leted the work, not only 
of subordinating the (‘hiiroh to the 
crown, but of obtaining for the 
crown by strictly legal parlia- 
mentary process such a latitude of 
power as it had never before pos- 
sessed. 


Edward VI and Mary 
When Henry initiated the 
ecclesiastical revolution with the 
primary objet*t of getting rid of his 
wife in order to marry another, he 
took the nation into partnership 
and secured parliamentary sanc- 
tion for everything _}u‘. did. He, 
however, ])roeured from it first a 
weapon for sihmeing all external 
opposition in the Tnaxsons Act of 
1534, and tlnm a virtually abso- 
lute authority for himself, though 
not for his suee('NHorH, by the Royal 
Proclamations Act of 1530. Henry 
left one young son, whose legiti- 
macy was indisputable, and two 
ohhu' daughters by mothers whoso 
marriages with him had both boon 
pronouneed invalid, though before 
ins d(^ath it had be(m formally laid 
down that the right of succession 
remained to both children. 

While Edward VI was king 
( 1 547-53) the g(>vernment was in 
the hands of a council controlled 
first by Edward’s uncle, the pro- 
tector Somerset, and then by John 
Dudley, earl of Warwick, best 
known as duke of Northumberland. 

Henry’s extravagance bad de- 
pleted the treasury; he had sup- 
pressed the' monasteries, the only 
institutions in the country which 
weu’c officially conc(‘med with the 
relief of poverty. For more than 
half a centuiy the peasantry had 
be(‘n ousted from the land, and 
distress and suffering were wide- 
spread. 

Both Somerset and Nort humber- 
land, from conviction or from 
policy, actively fostered the re- 
figiouB reformation, and carried out 
the protestantising of the Church 
with gross and unseemly violence, 
thou^ without extreme persecu- 
tion. The accession, however, of 
Mary in 1553 was followed by an 
extreme reaction with the sanction 
of parliament — under which some 
300 persons, including five bishops, 
were burnt at the stake. The effect 
of tho persecution was not the sup- 
prcHHion of horosy, but the develop- 
ment in the pf)pular mind of an in- 
tense hostility to Romanism. The 
general impoverishment and the 
miserable misgovemment during 
the two reigns of Edward VI and 
Mary brought England to such 
low estate that she was unable to 
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retain her hold upon Calais, which 
was retaken by the French in 
1 558, leaving her without a footing 
on the Continent for the first time 
since 1066, 

Elizabeth in 1558 found the 
country in evil case indeed, but 
with all the elements for a glorious 
recuperation. An unfailing judge- 
ment in the selection of counsellors 
and instruments, a supreme confi- 
dence in the spirit of the nation 
with which she identified herself, a 
comxfiete freedom from conscien- 
tious scruples, an intuitive percep- 
tion of the wealoiesses of her 
enemies, a perfect mastery of stage 
effects, united with an indomitable 
determination to raise England to 
the position of the first power in 
the world, made her the most bril- 
liantly successful of all English 
monarchs. The national finances 
were reorganized with a rigid 
economy which ensured full value 
for every penny spent. 

The question of religion was 
taken in hand, on the principle of 
permitting the widest possible lati- 
tude of opinion compatible with 
uniformity in practice, while ex- 
plicitly requiring the subordination 
of all authority to that of the state, 
and rejecting any compromise 
wliich implicitly attributed autho- 
rity to the pope. The enter- 
prise of the seamen who set at 
naught the Spanish claims to a 
monopoly of the New World was 
imofficiaily encouraged. Nearly 
thirty years passed before that 
open rupture with Spain came, but 
by that time England was ready, 
and there came the annihilation of 
the Spanish Armada, in the fight 
of July 20-August 2, 1588. 

Period of General Prosperity 

A regular government, pursuing 
a popular policy with conspicuous 
success and with increasing stabil- 
ity, free from every kind of un- 
settling caprieiousnesR, encouraged 
energy and enterprise in every 
direction. The regulation of trading 
and apprenticeship, the multipli- 
cation of chartered mercantile 
companies, the gradual readjust- 
ment of the rural population to the 
agrarian upheaval of the first half 
of the century, and the judicious 
experiments which culminated in 
the poor law of 1601, established a 
general prosperity. The queen 
ruled, but always with the express 
assent of her people. 

Elizabeth was the last of the off- 
spring of Henry VIXI. She was suc- 
ceeded therefore by the legitimate 
heir, James VI of Scotland, the 
^eat-grandson of Henry’s older 
sister Margaret. James I (1603-25) 
came to the throne of England with 
a title less disputable than that of 
any monarch since Richard II, 


except Henry VIII and Edward 
VI. By the peculiar cunning which 
he called kingcraft, he had already 
acquired for the crown in Scotland 
a control over the government 
enjoyed by none of his ancestors 
since Robert Bruce. James claimed 
and sometimes tried to exercise the 
power of overriding the law by 
divine right ; but a wholesome fear 
of arbitrament by battle always 
kept liini from overstepping the 
limits of English endurance. He 
wrought the country up to a 
high pitch of irritation, destroying 
utterly the basis of mutual good- 
will between the crown and the 
people, which had in fact been 
the basis of the apparently despotic 
authority of the Tudors. 

Charles's Struggle with Parliament 

Charles I (1625-49) reaped the 
bitter fruits of his father’s theories. 
Elizabeth’s parliaments loved her 
and bore with her caprices. The 
parliaments of the Stuarts did not 
love them at all, and were only too 
ready to discover grounds for 
quarrelling with the monarch. 
Charles gave them ground enough 
by entrusting the direction of 
policy to his favourite, George 
Villiers, duke of Bucldngham, by 
standing on what he regarded as 
his legal rights of raising revenue 
without sanction of parliament, by 
overriding the law in the punish- 
ment of recalcitrants, and by 
repressing all latitude of religious 
doctrine and observance ; enforcing 
his will through the arbitrary 
powers of the courts of Star 
Chamber and High Commission. 

Chailes’s parliament, on the 
other hand, refused supplies until 
grievances should be , removed, 
asserted the novel claim to a right 
to the control of religious afiairs, 
and in 1628 compelled the king to 
accept the Petition of Right, which 
unfortunately failed of its precise 
purpose — the accurate definition 
of the limits of the royal preroga- 
tive. Eleven years of arbitrary 
rule without parliameut were 
ended in 1640 by the arming of 
Scotland — an independent king- 
dom to whose king accident had 
also given the crown of the neigh- 
bouring kingdom of England. Scot- 
land found the king’s rule too 
arbitrary ; the king could not sup- 
press his Scottish subjects without 
the aid of English arms ; all his ex- 
pedients had not provided him 
with the money for an a,rmy, and 
he was obliged to summon the 
English parliament, and then to 
dissolve it, and summon it anew. 

The Long Parliament, instead of 
aiding him against the Scots, 
attainted and feheaded Strafford, 
impeached Laud, and proceeded 
to force the king to accept a 


series of enactments abolishing the 
arbitrary courts, and explicitly 
depriving him of the disputed 
prerogatives. A roup d^etat, the 
attempted arrest of five members 
on Jan. 4, 1642, failed completely; 
the king left London, and after 
several months of futile negotia- 
tion, the great Civil War opened in 
August, 1642. 

The struggle was conducted with 
a decency and humanity which offer 
a pleasing contrast to the horrors of 
the Thirty Years’ War, then raging 
on, the Continent. After various 
vicissitudes, the army of the parlia- 
ment was reorganized by Oliver 
Cromwell and won the decisive vic- 
tory of Naseby on June 14, 1645. 
Charles surrendered to the Scots, 
who had associated themselves with 
the cause of parliament, in May, 
1646, was by them handed over to 
the parliament in Feb., 1647, and 
was carried off into the custody of 
the army on June 3. From his con- 
finement he intrigued with his own 
supporters and negotiated with 
three separate groups — the chiefs 
of the parliament, the chiefs of the 
army, and the Scots — each of 
whom now had different objects in 
view. The king’s attempt to re- 
cover his ascendancy by playing 
them off against each other failed 
disastrously^ His own attempt to 
escape to France in November, 
cavalier insurrections, and a Scots 
invasion in 1648, threw the con- 
trol into the hands of the victor- 
ious army, and determined its 
chiefs that the king’s death was 
the necessary condition for the 
restoration of a stable government. 
An arbitrary court condemned him 
to death and he was executed on 
Jan. 30, 1649. 

The Commonwealth 
England was now proclaimed a 
commonwealth or republic. The 
Scobs recalled the prince who was de 
jure Charles II, but the English 
Commonwealth could not afford to 
have the claimant to the throne 
of England seated on the throne 
of Scotland. A war with the Scots 
followed and culminated in Crom- 
well’s crowning victory at Worces- 
ter (Sept. 3, 1651), but Charles II 
made his escape from the country. 
The remnant or rump of the parlia- 
ment, which had constituted itself 
the sovereign body by its own 
authority, sought to transform it- 
self . into a permanent oligarchy, 
with the result that it was forcibly 
ejected by Cromwell in April, 1653 ; 
and from that time Cromwell, who 
was made lord protector by the 
army in December, was virtually 
the absolute ruler of England. The 
former chaiupion of parliamentary 
government found all attempts 
to work in harmony with the 
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■ parliament vain. His government 
wa^ necessarily arbitrary, but 
strove at least to be as just as the 
circumstances permitted, while his 
vigorous imperial policy, though 
it helped to raise France to a 
dangerous height of power, made 
England feared on the Continent 
as never before. With Cromwell’s 
death (1658) came chaos. The 
country was sick of the rule of 
soldiers and saints, and it was 
with practically unanimous satis- 
faction that Charles II was recalled 
to the throne (1660). 

The Restoration meant nothing 
at all like the triumph of the Stuart 
conception of monarchy. The 
country intended parliament to 
be predominant, and, as far as 
concerned legislation and taxation, 
the king found that it was to be 
neither cajoled nor overridden. 

. But parliament, rendered by the 
arbitrary Puritan rule of the 
Commonwealth intensely hostile 
to Puritanism, which it smote in a 
series of enactments much more 
repressive than was at all pleasing 
to the king, proved no less hostile 
to Romanism, to the surprise and 
disappointment of Charles. 

Under the mask of frivolity and 
dissipation, Charles concealed an 
invincible determination to avoid 
fighting with parliament but to 
make himself entirely independent 
of it by secretly selling himself and 
the country to the king of France. 
For 25 years he successfully de- 
ceived statesmen, courtiers, poli- 
ticians, English and foreign, and 
the king of France himself. On 
March 28, 1681, with Louis XIV’s 
pmchase money in his pocket, he 
dissolved his last parliament at the 
moment when its leaders imagined 
that he was fast in their grip" He 
h^ built up a standing army suffi- 
cient for his purposes ; in the next 
three years he cancelled and re- 
newed the charters of the boroughs 
in such a manner that the crown 
had prfmtically absolute control 
over their parliamentary elections. 

Having no legitimate children, 
he had secured the succession to 
his Roman Catholic brother James. 
His death left James II with all 
the master cards had he but 
known howto play them skilfully. 
James did 'not. The loyalty of 
the country was turned first into 
uneasiness and then into grim 
hostility. When, for the advance- 
ment of Roigajiism, he alienated 
ardent royalists and fervent 
churchmen by arbitrarily suspend- 
ing or overriding the law, men 
of every party joined in calling to 
them aid his son-in-law, William 
of Orange. William landed in Tor 
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Bay on Nov. 5, 1688. James took 
to flight, and on Feb. 13, 1689, 
William and Mary were proclaimed 
king and queen of England, having 
accepted the Declaration of Right 
which laid down what were to bo 
in future the fundamental limita- 
tions of the power of the crown — 
limitations put forward as the 
historic right of the people. Scot- 
land followed suit and the crowns 
remained united. 

The aeces.sion of the atadthold(‘r 
of Holland, the lifelong enemy of 
Louis XIV, carried England full 
into the vortex of international 
politics. The ascendancy of the 
English navy, long disputed by 
Holland, and now for a moment 
challenged by France, was de- 
cisively established and was never 
again lost save for a moment 
in 1782. The right of parliament 
to fix the course of the succession 
to the throne was established ; the 
state system of finance was re- 
constructed by the creation of the 
national debt and the Bank of 
England. The party system in- 
augurated by Shaftesbury under 
Charles II developed steadily. 
William died on March 8, 1702, at 
the moment when he had organ- 
ized the Grand Alliance which was 
plunging England into the War of 
the Spanish Succession. He was 
succeeded by Anne, second daugh- 
ter of James II, under whom that 
war was fought out to its issue. 
But another issue had arisen. Scot- 
land demanded a permanent union 
with England, upon terms agree- 
able to herself, threatening in the 
alternative to name for Scotland 
another successor to the throne 
than that of England. On May 1, 
1707, the Act of Union came into 
effect and the histoty of England 
as a sovereign state merged into 
the history of the United King- 
dom (g'.'y.). 
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Englefield. Parish and village 
of Berkshire, England, 5^ m. 
W.S.W. of Reading. H(‘re Alfred 
defeated the Danes in 870. 

Englefield Green is a residential 
district in Surrey, U m. N.W. of 
Egham at the S. of Cooper’s Hill. 
The cottage on the green was the 
homo of George Iv’s mistress, 
Mary Robinson, the actress. 

English BAzAr on Anoeaza- 
BAD. Town of W. Bengal, India, 
in the Malda district. It stands on 
the right bank of the Mahananda 
river, 56 m. N. of Murshidabad. 
The East India Company estab- 
lished a silk factory here, and there 
were also Dutch and French settle- 
ments. The chief trade now is in 
grain. Pop. (1951) 30,663. 

English Channel. Stretch of 
water separating the S. shore of 
England from the N. coast of 
France. It communicates with the 
North ^ Sea on the E. and the 
Atlantic Ocean on the W. Its 
extreme length from the Strait of 
Dover to a line drawn between 
Ushant, in Prance, and Land’s 
End, in Cornwall, is 280 m. Its 
width from Dover to Gape Gris- 
Nez is 17 m., from Land’s End to 
Ushant 110 m. Its widest part is 
between St. Malo and Lyme Regia, 
a distance of 145 m. Its maximum 
depth is 70, its average dcqjth 30 
fathoms. In the Strait of Dover 
is a chalk ridge at a dc^pth of 
12 fathoms. The bed of the 
channel is of coarse gravel. 
England has a coast line of 392 m., 
while the French seaboard is 574 
m. Many rivers discharge their 
waters Into the Channel, notably 
the Seine. The chief islands 
are the Isle of Wight and the 
Channel Islands. Fishing is carried 
on, particularly for mackerel and 
pilchard. See Channel Swimming ; 
Channel Tunnel. 

English Horh. Double-reed 
wind instrument of the hautboy 
family. See Cor Anglais. 
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The earliest form of English — 
from the beginning to about one 
hundred years after the Norman 
Conquest — is sometimes called 
Anglo-Saxon, but nowadays more 
generally simply Old English. The 
people who lived in the oldest 
period called themselves Angd 
cymi, and their language Bnglisc in 
the vernacular, or, in Latin, gener- 
ally Angli, sometimes Angli sive 
Saxones, and Sermo Anglicus or 
Lingua Saxonica. These terms are 
applied to all the tribes and to all 
the dialects. 

Old English is shown by its voca- 
bulary and its system of inflexions 
to be a W. Germanic language, 
closely akin to Old Frisian and Old 
Saxon, and still closely, though 
more remotely, to the High Ger- 
man dialects. The resemblances 
between Old English and Old Fri- 
sian are indeed so great and 
numerous that some regard these 
two groups of dialects as forming 
a special branch of W. Germanic 
speech subsequently differentiated 
into English and Frisian which 
they call the Anglo-Frisian branch. 
From the earliest records three 
main dialect types in Old English, 
corresponding to tribal divisions, 
may be distinguished : the Anefllan 
dialects, i.e. Northumbrian and 
Mercian ; the Saxon dialect ; and 
the Kentish, spoken by the Jutes. 
The differences between these are 
comparatively slight, so far as they 
can be traced in the records, but the 
subsequent history of the several 
types is very different. The Angles 
settled in the N. and Midlands, the 
Saxons in the S. and S.W., and the 
Jutes in Kent, the Isle of Wight, 
and parts of Hampshire. 

The Old English Alphabet 
The English, in common with 
other Germanic tribes, possessed 
an angular-shaped alphabet suit- 
able for cutting or scratching upon 
metal, bone, and other hard sub- 
stances. This is known as the 
Runic Alphabet, and the letters are 
called runes. A few inscriptions in 
this form survive on stones and 
whalebone, but probably none are 
much older than the oldest written 
documents of the ordinary kind. 
After the introduction of Chris- 
tianity the English learnt the art 
of writing from Irish monks, and 
the ordinary Old English alphabet 
is almost identical with that in 
which Old Irish was written. It was 
soon found convenient, however, to 


borrow from the Runic alphabet 
two symbols to express charac- 
teristicalty English sounds-b called 
“thorn” for and p called “wen” 
for w. In modern editions of Old 
English works it is now unusual to 
reproduce the shapes of the MS. 
letters, which are printed in 
ordinary type except b and 0 
which also stands for th ; the vowel 
symbol ce, for the vowel sound in 
Modern hat ; and occasionally 5 
the Old English form of g. The 
spelling of Old English, allowing 
for certain inconsistencies, is on 
the whole phonetic. 

Sound Changes and Dialect 

Perhaps the most important 
aspect of the evolution of language 
is the change in pronunciation 
wdiich continuously proceeds. 
Sound changes have a far-reaching 
eSect upon the history of every 
language and bring much else in 
their train. Not only does sound 
change alter the whole external 
aspect and character of a language, 
so that by this means chiefly, or 
alone, dialect is often differentiated 
from dialect, and language from 
language, but sound change in- 
volves the alteration, or it may be 
the destruction, of inflexional suf- 
fixes, w’hereby the main features of 
accidence are modified or swept 
away, and these losses of signifi- 
cant endings may, and often do, 
bring about a revolution in the 
syntax of the language. 

It is now recognized that sound 
changes are regular in their effects, 
and that they take place, within a 
given period and in a given lan- 
guage, according to definite prin- 
ciples and conditions. Within the 
above-mentioned limitations of 
time and language and phonetic 
conditions the same sound will al- 
ways change in the same way or 
direction. By the side of regular 
sound change, the principle of lin- 
guistic analogy, or the close associ- 
ation of form with form, whereby 
one is modified by the other, with- 
out normal phonetic development, 
is recognized as of hardly inferior 
importance to the action of pho- 
netic laws. It must be remembered 
that language cannot exist apart 
from living human beings who 
speak it, and that change in lan- 
guage implies a change in the phy- 
sical and mental habits of the 
speakers. 

The History op Ekolish, The 
history of English may be said to 


have begun from the moment when 
the group of dialects known as Old 
English had become differentiated 
from the parent W. Germanic stock. 
At the moment of its earliest ap- 
pearance in a written record, Old 
Engh’sh had already undergone a 
number of characteristic changes 
which separate it from the nearest 
cognate languages. Under the con- 
ditions of complete geographical 
separation from the speakers of the 
other W. Germanic languages of the 
Continent, English underw^ent still 
further independent changes. 

While alterations in the conso- 
nant changes were comparatively 
slight, those involving the vowels 
were considerable. There are two 
main ^ classes of sound changes : 
Isolativc, which arise in the sound 
of a language in the course of its 
history, without any discoverable 
reason, and without any influence 
exerted by the neighbouring sound 
iri the word or sentence ; and Com- 
binative, which result from the in- 
fluence of one or more sounds in 
the word, or sentence, upon an- 
other sound, or from the effect of 
the position of the accent or stress 
in native words, upon the root 
syllable, not upon the prefix or suf- 
fix. In English, unstressed sylla- 
bles have always been very liable 
to weakening, and are often elimi- 
nated altogether. 

The Old English vocabulary is of 
a characteristic W. Germanic na- 
ture, and the great bulk of words 
are of this origin. There is, how- 
ever, a considerable element of 
Latin loan-words : (a) those bor- 
rowed during the Continental 
period, e.g. straet “ street,” Lat. 
strata via, paved way ; [b) those 
bopowed from Latin-speaking 
Britons in this country, such as 
ceaster, town, Lat. caslra, camp ; 
(c) those borrowed from Roman ec- 
clesiastical sources, e.g. papa, pope. 

Effect o! Spoken Latin 

Latin must have been freely 
spoken among the upper classes of 
the Britons, and in the larger towns 
of Britain. Several Latin words 
which expressed ideas for which no 
equivalent existed in Old English 
were literally translated, such as 
welwillend for bcnevolens. It has 
been suggested that, if the English 
invasion had not taken place, the 
chief language of the country 
would not be a form of Welsh, but 
more probably a neo-Latin, or 
Romance language, Celtic exerted 


ENGLISH LANGUAGE 


3086 


ENGLISH LANGUAGE 


only a small influence upon the 
vocahulary in the Old English 
period, except in the names of hills, 
rivers, and other geographical fea- 
tures, which retained their old de- 
signations — 'pm. avon, cumb, dun^ 
etc. The Scandinavian influence, 
which began in the 8th century, 
shows very slight traces in the 
written documents before the 11th, 
by which time the English and 
the Danes in certain districts had 
amalgamated, and having passed 
through a bi -lingual stage, had 
settled down together, with Eng- 
lish as the surviving language in a 
form which retained many ele- 
ments of the language of the once 
hostile settlers- 

With the rise of Wessex to the 
ruling political position among the 
Old English states, the literary 
labours of King Alfred made the 
dialect of this province the chief 
vehicle of literature. AIL the works 
of literary importance, both poetry 
and prose, which have survived, 
are written in a form of West 
Saxon, occasionally with traces of 
other dialects. This form of Eng- 
Ksh may be regarded as a common 
literary standard for the whole 
country from the beginning of the 
10th century. 

From Old to Middle English 

The Conquest had at first little 
effect upon the spoken language. 
Few Englishmen learnt French for 
several centuries, and they could 
not borrow words from a language 
which they did not know ; nor 
was there any reason why the pre- 
sence of foreigners ignorant of the 
native tongue of the country 
should in any way affect its pro- 
nunciation and inflexions. The 
changes made apparent by the 
spelling in the middle of the 12th 
century are not the result of the 
Norman Conquest, but the normal 
development of tendencies which 
were active before the Normans 
came. The_ rather abrupt contrast 
observable in the language of docu- 
ments from about 115U onwards 
does not represent any sudden new 
development, but implies that the 
old literary tradition, which largely 
concealed the facts of speech by 
means of an antiquated convention, 
has almost passed away, and that 
a new literary convention, and to 
some extent a new scribal mode of 
spelling, , have begun which are 
nearer to the language of everyday 
life than was the older tradition. 

The language of the last part of 
the Laud, or Peterborough Chron- 
icle, written soon after 1157, is still 
in a sense Old English, but many 
changes are observable. The highly 
inflected Old English definite 
article has to a great extent given 
way to an uninfiected form, 


“the,” which never varies, but 
takes prepositions before it to ex- 
press case -relations whicli Old Eng- 
lish expressed by inflexion. Such 
constructions as pe wreece men of 
pe land “the wretched men of the 
country,” betwyx pe hinges freond 
and pe earles freond “ between the 
king’s friends and the earl’s 
friends,” sound strangely modern. 
Already in the latter part of this 
Chronicle the unstressed vowels are 
fairly regularly written c, as in the 
later Middle English period, to 
represent Old English o, a, u and e. 
The Norman scribes have taught 
the Englishman the useful graphic 
distinction between/ and v, whereas 
the latter formerly wrote / for 
both sounds. The Old English 
accusative singular of the third 
personal pronoun masculine, hhie, 
has already been lost in favour of 
the dative him, as at present, the 
feminine pronoun sccb, tlic ancestor 
of she, first appears instead of the 
old heo. 

The present-da3’’ use of a pre- 
position at the end of a sentence 
occurs — me lihiede candles to celen 
by “men lighted candles to eat by.” 
The case- endings of adjectives are 
largely lost. Although most of the 
typical Middle English changes in 
the vowels are not yet consistently 
expressed in the spelling, there 
appears an uncertainty and a ten- 
tative groping after the best way of 
expressing a pronunciation which 
is evidently changing. As regards 
vocabulary, a few French words 
are used, all more or less technical, 
expressing new and foreign con- 
ceptions or institutions, offices or 
iii\e^-—canceler, prisim, enntesse, 
emperice. The only word which 
might be considered non-technieal 
and belonging to everyday life 
is pais, “peace.” A few new 
Scandinavian words are used : foe 
“took,” and oc “and.” The usual 
English words niman “take” and 
and are also used. 

The Middle English Period 
This may be held to begin about 
1200. The process of change is 
more rapid in the dialects of the N. 
and those of the E. Midland than 
in_ those of the S. and of the S.W. 
Midland. In the N. especially the 
loss and confusion of flexional 
endings has gone very far by the 
beginning of the 14th century. A 
characteristic of the Middle English 
P^iod is the great dialectal vaiioty 
winch finds expression in the 
written documents. The main 
types are the N., which includes 
the dialect of S. Scotland ; the E. 

a Midland ; the 

'^Midland,mcluding the dialects 
of Herefordshire, Worcestershire, 
Oxfordshire, and Shropshire ; the 
o. dialect, including all types as far 


E. as Surrey ; the S.E., including 
the speech of Kent and Essex. The 
London dialect, which in its earliest 
forms shows a mixture of purely 
S. with Kentish or S. Eastern forms, 
becomes increasingly important 
from the first quarter of the 14th 
century onwards. 

The London Dialect 
Early in the 14th centurj^ the 
London dialect is still largely pure 
8. in type, that of Surrey and Mid- 
dlesex, but shows certain Kentishor 
8. E. feat uros, and a slight tinge of E. 
Midland. By the end of the century] 
Chaucer and those of his contem- 
poraries who write in this dialect 
show an increasing number of 
purely E. Midland features, rather 
strong 8.E. influence, and a cer- 
tain survival of 8. characters. 
CTaucer is fairly rejiresentative of 
the best London and court English 
of his day. Owing to the political 
and c!ominereial importance of the 
capital, the type of English there 
spoken was naturally hound to 
become the leading variety in the 
country, and the prestige of 
Chaucer and the popularity of his 
writings k‘d to many imitations, 
not only of his style but of his 
dialect, even among writers who 
did not speak I^ondon English. 

Nevertholoss, for th(^ most part, 
throughout the 14th cent ury, people 
continued to write in the dialect 
which they spoke. The beginnings 
of a change may bo seen when 
Chaucer’s contemporary, Gower, 
writes, not in the Kentish dialect 
which was naturally his own, but 
in a close approximation to that 
of ixmdon, with but few provin- 
cialisms to betray his native dia- 
lect. The Middle English jieriod 
may be said to close with the death 
of Chaucer, or in the first quarter 
of tho 15th century, and soon after 
that date there are no more literary 
works written in pure provincial 
dialect, except in ^Scotland, which 
had a standard of its own, so that 
the history of English centres more 
and more round that one form 
which has become the universal 
standard. But while tho London 
type predominates increasingly in 
written documents of all kinds, 
from whatever area, there are 
plenty of traces, far into the 15th 
century, of the provincialisms of 
the writer’s native speech. 

The vocabulary of Chaucer is very 
largely our own. He uses Norman 
French words, not here and there, 
like early Middle English writers, 
but as indispensable elements of his 
style. Norman French words are no 
longer foreign, but hundreds have 
penetrated into the very fibre of 
English speech, and it is not very 
easy to write manjr consecutive 
sentences not containing words of 
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this origin. Norman French having 
been the language of the upper 
classes for nearly 300 yeai*s, and the 
official vehicle of law and govern- 
ment, was abolished in courts of 
law in favour of English in 1362 ; 
in 1385 it was no longer used in 
schools ; by the end of the century 
it was probably dead as a spoken 
language. The Scandinavian ele- 
ment is very large in Middle English 
in the N. and E. Midland dialects. 

Modern English 

The chief event in the general 
history of English since the be- 
ginning of the 15th century has 
been the gradual acceptance of a 
virtually uniform dialect by all 
writers. This agreement was 
greatly helped by the introduction 
of printing in 1477. Caxton, him- 
self a Kentishman, adopted the 
London dialect for his translations 
and prefaces, and a knowledge of 
this type was rapidly diffused 
throughout the country through 
his labours. Even in the mid- 15th 
cent, provincial or regional dialect 
was falling into disuse in writing. 

The adoption of a standard of 
spoken English was a much slower 
process. George Puttenham, in 
his Art of English Poosie (1589), 
says that in the N. noblemen 
and gentlemen spoke their own 
dialect ,* Aubrey has it from one 
who knew Sir Walter Raleigh 
that he spoke broad Devonshire 
all his life. In the 17th century 
comedies country gentlemen who 
come to London for the first time 
are made to speak a broad rus- 
tic form of English, and as late 
as the 18th century Fielding 
makes Squire Western speak pure 
Somersetshire. It was the language 
of the court which in Elizabeth’s 
day was recognized as tlie best 
f(mm of spoken English, and upon 
this the literary English of the day, 
the ancestor of our own, was based. 
The English of Caxton is virtually 
the descendant of that of Chaucer. 
The differences between the two 
are due chiefly to the growing 
encroachment of the E. Midland 
element in London English since 
Chaucer’s time. 

Since the Middle English period 
English pronunciation lias changed 
considerably, although the con- 
ventional spelling handed on, with 
few modifications of importance, 
from the early printers who de- 
rived it from the professional 
Middle English scribes, reveals next 
to nothing of this. All the long 
vowels and all the Middle English 
diphthongs have altered com- 
pletely in character. Many changes 
in the pronunciation of consonants 
1 ave also taken place, though 
Eomo of these have sinoo boon 


“restored” through the influence 
of the received spelling. The same 
factor has influenced to some, ex- 
tent the pronunciation of un- 
stressed vowels which in the Early 
Modern period had undergone con- 
siderable weakening. 

It is a ncce.ssary result of the 
recognition of a standard dia- 
lect, which in origin was that of the 
upper classes, that other forms fall 
into disrepute, and are considered 
either vulgar or merely provincial 
and rustic. The latter epithets are- 
now applied to the modei n regional 
dialects, while the former justly 
ap|)lies to certain forms of English, 
cognate with the best form of 
spoken English in origin, but 
differentiated from it in the mouths 
of the humbler and less refined 
classes of society. The principal 
sound changes were probably com- 
plete, or at least well under way, 
bv the end of the 16th centurv, 
though the final distribution of the 
various dialect types which com- 
pose standard English was not yet 
finally settled. The subsequent 
history of standard spoken English 
is very largely the result of the 
influence exerted upon this by 
other class dialects, and to some 
small extent by regional or pro- 
vincial dialects. 

Modern English Sound Changes 

The changes made in the 
English vowel system from the 
“ Continental values ” to approxi- 
mately our present pronunciation 
are traceable from occasional spell- 
ings of the scribes, in some cases 
as early as the early 14th century, 
very clearly and frequently in the 
15th century, when private letter 
writing began to be practised by 
all sorts of persons, and in the 16th 
and later periods, not only from 
this source, but also from de- 
liberate descriptions of English 
pronunciation. Most of the typical 
modern vowel changes began very 
early, but acceptance of many of 
these in court English was con- 
siderably later than the 15th 
century, and some appear to have 
been accepted only m a few words. 
Many of them were considered 
vulgarisms at first, and penetrated 
into the standard language through 
the influence of lower class London 
English. Many pronunciations 
used by the best speakers during 
the 17th and 18th centuries would 
now appear vulgar, rustic, or, at 
least, antiquatea. Among these 
may be mentioned sarvis, sarvant, 
aarmon^ variue^ Booshop, goold. 

There is ample evidence from the 
15th century onwards that the pre- 
sent day natural pronunciation of 
the vowels in unstressed syllables 
either with the murmur vowel ” 
(9) as in second syllable of falhert 


or with i was already in vogue. In 
the 18th century words with on 
were often pronounced a.s with 
e.g. flaggin, ditnjin, aturjin for 
fiaqgo7i, dungeon, sturgeon, etc. 
The ending ure was pronounced 
like -er far into the 18th century — 
jointer, picter, nater, etc. Such a 
word as fellow was pronounced 
feller (without r), and Pope rhymes 
it with prunella. The present-day 
pronunciation of the suffix -es, 
-eat, -eth, etc., as -iz, -ist, is already 
established as the polite one in the 
court English of the 15th and 16th 
centuries by such spellings as 
horsis, priitcis, eldist, giHth, etc. 

Spelling Pronunciation 

In the 18th century nits, puSf 
Valy, thuaty are the spellings of a 
writer on pronunciation to express 
the proper forms of nurse, purse, 
Ursula, thirsty. Tlie ending -ing 
was pronounced as -in as early as 
the 15th century, and this was 
probably universal in standard 
English until the end of the first 
quarter of the 19th century, when 
the spelling pronunciation won the 
day to some extent. Usage now 
varies. The loss of the sound of gh 
in the middle of words before t is 
shown to have been caused in the 
15th century by the omission of 
the symbol in words where it 
belongs historically, and by such 
spellings as douglit “ doubt,” ought 
“ out,” wright “ write.” In the 
J6th century even Spenser often 
writes whlght, quight, etc. The 
sound of w develops initially before 
0 and ho ; won for one is fairly 
common in the 15th century, and 
in the 16th occurs in the letters 
both of Henry VITI and Elizabeth, 
The spelling whole has been re- 
tained. Consonants are often lost, 
finaUy and in combinations, as is 
proved by spellings from the 15th 
century onwards. 

Similar pronunciations are re- 
corded in the 18th century. The 
following 15th and 16th century 
spellings show losses in combina- 
tions in the middle of words : 
Whyssonweke^’' Whitsun” ; Wens- 
day, morgage, sepuJeyr, Wostreet 
“ Wood Street.” Queen Elizabeth 
herself writes “ often ” offen. Lun- 
non was a polite 18th century pro- 
nunciation. Many of these forms 
survive at the present time, but 
the consonants are now often re- 
stored from the spelling. At the 
beginning of unstressed syllables 
w was normally dropped already 
in Middle English. It has been 
largely restored, however, thi-oiigh 
the influence of the spelling. While 
uo, is still omitted in Norwich, 
Southwark, etc., it has been re- 
stored in forward, earlier forrard^ 
Edward, etc. Eddard was the polite 
18th century pronunciation, and 
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survived finiong old-fusnioiied 
speakers far into the 19th. 

Weak plurals are more frequent 
among good writers in Early 
Modern English than now, e.y. 
housm^ shoon, eyen. All Soulerif 
peasen. The old feminine pos- 
sessive without -s is found com- 
monly as late as the 16th century 
Our Lady Mary Grace, the Queen 
Grace, etc. These survive now in 
Lady Chapel, Lady Day. The per- 
sonal pronouns her (possessive) and 
hem (dative plural) are frequently 
used in the l-5th century by the 
side of their, them. The former is 
apparently not found after the 
early 16th^ century ; the latter is 
rare in the 16th and early 17th, 
but reappears in the 18th century 
as ’em. “ Group inflexion ” in the 
possessive of nouns is found as 
early as the 15th century — the erle 
of W atones wyf — by the side of the 
older construction, the duhys 
daughter of Northfolke. Such con- 
structions as for Jesus Christ His 
sake are very common in the 15th 
and 16th centuries, the pronoun 
being often detached and written 
is, and sometimes joined to the 
preceding noun as a possessive 
suffix, which it originally was. 

The old Southern present plurals 
of verbs in -eth linger on in occa- 
sional literary and colloquial use 
far into the 16th century, though 
the form without ending is far 
commoner. In the 15th century 
the forms in -en, -in are still often 
used. The third person present 
singular ends in -eth, -ith, or 4h 
duriag the whole of the 15th and 
16th centuries in the best English. 
The forms in -s come in gradually, 
at first chiefly used either in poetry 
for the sake of rhyme or metre, or 
in fairly colloquial style. They are 
by no means universal by the end 
of the 16th century. Hath and doth 
survive far into the 18th century 
in both colloquial and literary use. 
Pope uses was after you, when one 
person only is addressed. This 
practice survived in good collo- 
quial use into the 19bh century. 

Shifting Standards of Correctness 

A caieful study of the history of 
English from the earliest times, 
based on intelligent interpretation 
of the written records of the suc- 
cessive ages, leaves an impression 
of continuity amid perpetual 
change. The history of standard 
English during the last 500 years 
has been largely one of the varying 
distribution of elements drawn 
first from regional and later from 
social dialects. The standards of 
what is polite and correct shift 
from age to age. What is vulgar 
in one generation becomes the 


pattern of propriety in the next ; 
that which was elegant and hal>ib- 
ual to the most refined .speakers is 
felt to be slipshod or worse. Since 
the early 19th century there has 
been a great striving after cor- 
rectness ” in English speech. Our 
speech today is far less untram- 
melled in its colloquial forms than 
that of the 17th and 18th cen- 
turies. Good speakers then seem 
to have been content to follow the 
natural tendencies of unstudied 
utterance, and were less anxious 
for correctness ” as this was later 
understood. This process is still 
going on and, with the increased 
division of education among those 
who have no traditional knowledge 
of the best speech, bids fair to alter 
our language out of all recognition. 

Assimilation of Idiom and Jargon 

From three main sources, obvious 
especially in colloquial speech 
but also in writing, come the 
contributions of the 20th century 
to the growth of English vocabu- 
lary. The influence of the cinema 
has added a deposit of American 
words and idioms, several of them 
new inventions, but many, e.y. 
crack for witticism, recrossing the 
Atlantic to the land in which they 
were current centuries ago. There 
is a tendency to apply semi-tech- 
nical terms from the sciences, like 
complex and allergic, or from war- 
fare like the nouns drive and front, 
in metaphorical and often inappro- 
priate contexts. Old boundaries 
between parts of speech are broken 
down by turning nouns into verbs 
{telephone, contact) or into adjec- 
tives {railway journey, control 
board). If it be claimed that the.S 0 
tendencies enrich the language and 
make it more responsive to the 
subtleties of expression needed in 
a world of specialists, there is also 
the result that layers of jargon are 
spread over the pattern of what 
used to be regarded as lucid Eng- 
lish. But a language already so 
indebted to foreign tongues can 
know no logical ban upon further 
borrowing. The best hope is that 
the morp tawdry pieces of the new 
coinage will not be allowed to 
continue in circulation. 

It is impossible to foretell the 
future of English, though we may 
well believe that it will be no 
meaner or less splendid than its 
past. New standards of speech 
will in all probability afise with 
the growth of new centres of cul- 
ture in this country, and still more 
in the dominions, whose popu- 
lations are still “ mewing their 
niighty youth,” and future his- 
torians of spoken English will have 
to take into account the many 


varieties of our mother tongue, 
spoken by peoples of different 
experiences and modes of life. 

H. C. K. Wyl<3 

LiTERATiTiii5. Old English litera- 
ture began with poems like 
Beowulf and VVidsith, written on 
a rhythmical system in which 
alliteration and assonance play 
the chief parts. Though the 
product of a rough age, it is virile 
and full of colour, and shows 
qualities of character that have 
come to be associated with the 
English people down the years. 

Tlie early pro.se is ail in Latin 
(which w’as to remain the lingua 
franca of the learned fora thousand 
years) ; but King Alfred (reigned 
871-901) rendered Bede, Orosius, 
Boetius, and others into the 
vernacular, and thereby became 
“ th(‘ father of English prose.” 

But the main stream of English 
literature was to be commingled 
with that of France, so that when 
at last in the 14th century English 
Cfime into its own, it had become 
the rich compf)8ite speech, in 
vocabulary and synta.x, w'hieh was 
to be the medium of English poets 
from Chaucer onwards. Meanwhile 
English poets gradually assimi- 
lated the syllabic, accentual metre 
which had bt*en first heard in the 
Latin hymns of the Church and 
Provencal and French song. 

By the 12th and 18th centuries 
the French poets ol Provence and 
Gascony, of France proper, and 
of England, had created the 
romantic and lyric literature which 
is the fountain-head of all later 
European literature. The new 
love-poetry of Provence, with its 
courtly and ideal, but also con von- ^ 
tional, cult of love, the romances 
of Charlemagne, of Arthur and his 
knights, of Troy, fl'hebes, and 
Alexander, beast-epic and allegory 
and fabliau — these were made by 
the French familiar to every 
country of Western Europe and 
reproduced in other tongues. When 
English literature began to awaken 
again, it was in the reproduction 
of French themes and forms. 

After the Con(iue8t, the first 
English poem which is really a 
work of literature, Layamon's 
Brut, is a long and interesting elab- 
oration of that legendary history of 
BHUiin, from Brutus to Arthur, 
which had first taken the shape of 
history in the Historia Regnm 
Britannlae of Geoffrey of Mon- 
mouth, and had been already 
cast into verse by the Norman 
poet Waoe. But Layamon makes 
interesting additions from Welsh 
oral tradition. The verse is ap- 
parently intended to follow the 
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Old English model, but is rapidly 
approximating to an English re- 
production of the French octo- 
syllabic or four foot verse, the long 
line falling into two parts. Even in 
religious and didactic works of no 
great literary merit, the Ormulum, 
the Bestiary, etc., the interaction 
of old English form and feeling with 
the new influences can be ob- 
served ; but the full effect of 
French inspiration in the begetting 
of a new literature, fresh in spirit 
and in form, is seen in the lyrics 
and the romances of the 13th and 
early 14th centuries. 

Early Lyrics and Romances 
The earliest English l3Tics, songs 
like Sumer is i-cumen in, Lenten 
is come with love to town, and 
Alisoun, are already in a tongue 
quite easilj^ recognizable as Eng- 
lisli. They are the work of poets 
familiar with the French lyric, its 
rhythms and its tone, gayer tlian 
that of Old English poetry. They 
blend in humorous fashion lines 
English, French, and Latin. The 
same is true of the first English 
romances, all probably transla- 
tions, even when, as in King Horn, 
Havelok the Dane, Richard Coeur 
de Lion, Bevis of Hampton, and 
Guy of Warwick, they deal with 
native legendary themes. And 
all the varieties of French romance 
are represented. 

All lack the courtly tone of 
French romance, being composed 
for popular audiences who love a 
genially told story of adventure 
rather than refinement of senti- 
ment. In their diction there is a 
shaking together of the elements, 
English, French, and Scandinavian, 
which make up the rich tongue of 
Shakespeare and Milton ; while 
in the metrical, not alliterative, 
poems, can be traced the process 
by which the syllabic rhythm of 
French verse was adjusted to the 
idiosyncrasies of stress and cadence 
in English pronunciation. Outside 
romance and lyric, poetry of the 
* 13th and early 14th centuries is 
didactic — ^the Cursor Mundi, a long 
paraphrase of Scripture history 
and Church legend ; the Pricke of 
Conscience, a summary of theology, 
erroneously attributed to Richard 
Rolle of Hampole, a writer of 
mystical works in Latin and Eng- 
lish prose ; Robert of Gloucester’s 
verse histories ; and other works. 

In the 14tli century English 
triumphed over French, even at 
court; an English poetry appears 
that is artistically on a level with 
the best of France and Italy. The 
movement to raise the artistic level 
of poetry took two directions. One 


was an artificial and abortive at- 
tempt to revive and elaborate, 
with or without the addition of 
rhyme, the old alliterative verse — 
a movement which produced the 
finest of the English romances, 
Gawain and the Green Knight ; the 
beautiful elegiac and symbolic 
poem, The Pearl ; and the interest- 
ing, if inchoate, satirical, didactic, 
and mystical poem called The 
Vision of Piers Plowman, attri- 
buted to William Langland. 

But the future of English poetry 
lay with those who completed the 
naturalisation of French poetry, 
its regular metre, its refined and 
courtly spirit, its grace and ele- 
gance of style. John Gower, after 
experimenting in a satirical Latin 
poem, and a tedious didactic poem 
in French, composed at the close of 
his life a long poem in English, 
Confessio Amantis, in w'hich he sets 
in the framework of the confession 
of a lover to Genius, the priest of 
Love, a series of stories drawn 
from many medieval and classical 
sources and narrated in equable, 
well-turned octosyllabic couplets. 

Spirit of Chaucer’s Poetry 
Geoffrey Chaucer did more than 
this. Brought up at court, and 
sent in later years on missions to 
various lauds, including Italy, 
Chaucer was educated in the tra- 
dition of contemporary French 
poetry. His earliest poem, The 
Book of the Duchess, is an elegant 
but jejune dream allegory, a love 
poem whose incidents are repre- 
sented as happening in a dream, 
the characters being personified 
abstractions. But the majority of 
Chaucer’s extant poems were 
written after he had made acquain- 
tance with the Italian poetry of 
Dante, Petrarch, and Boccaccio. 

The House of Fame, an incom- 
plete, ironical allegory, shows the 
influence of Dante in style and 
incident. ■ The Parliament of 
Fowls enriched its decorative 
fabric with borrowings from Boc- 
caccio. Chaucer’s first and great- 
est dramatic story, Troilus and 
Criseyde, is based on Boccaccio’s 
Filostrato with an incident from 
the Teseide. The Teseide itself 
is the source of the chivalrous 
story of Palamon and Arcite which 
becaifte the Knight’s Tale in The 
Canterbury Tales. The stories 
collected in the Legend of Good 
Women are drawn from Ovid and 
from a cpuple of Latin works by 
Boccaccio The charming Pro- 
logue to the poem is Chaucer’s own. 

But much as Chaucer learned 
from* Italy, the more serious and 
idealistic spirit of Dante and Pet- 


rarch did not pass into his poetry. 
That transmission was reserved 
for the 16th century. To the end 
the spirit of Chaucer’s poetry is 
that of the French love-poetry, al- 
legoric and romantic, qualified by 
his own bent towards a more real- 
istic and humorous handling ot 
conventional themes. This bent 
achieved its complete emancipa- 
tion in the Prologue to The Canter- 
bury Tales, with its vivid and 
ironical pictures of all the social 
types of 14th-century England. 

Chaucer’s Successors 
The best ofthe tales are in the vein 
of the Prologue, fabliaux, satiric 
tales, told with consummate dra- 
matic and poetic art. Only in the 
fragment of the Squire’s Tale does 
the poet reopen the well of pure 
and enchanting romance. Chaucer 
gave England a courtly poetry 
superior in dramatic and poetic in- 
terest to the poetry of France. He 
embellished it ^ with beauties de- 
rived from the great Italian poets. 
He breathed into the whole a spirit 
entirely English. 

Chaucer had no comparable suc- 
cessors for nearly two centuries. 
John Lydgate and Thomas Occleve 
kept faintly burning the tradition 
of didactic allegory and story, and 
handed on the lamp to its last 
representative, Stephen Hawes, 
author, in Henry VII’s reign, of 
The Pastime of Pleasure. In Scot- 
land this courtly poetry enjoyed 
a brighter S. Martin’s summer. 

The popular literature of the 
15th century is of greater interest 
than the courtly. The religious 
drama, the mysteries and miracle 
plays, reached their highest level in 
the 14th century, and gave place 
in the 15th to the moralities. To 
the 15th century probably belong 
also the oldest of the ballads which, 
taking the place of the longer lays, 
preserved the quintessence of the 
old romances in a way that was to 
quicken the romantic spirit with 
surprising and delightful results in 
later English poetry. Of artistic 
prose in Middle English, the ten- 
tative beginnings may be best 
studied in Chaucer’s translation of 
Boetius. The 15th century wit- 
nessed a fairly steady advance of 
prose as an artistic medium whose 
finest result is the Morte d’ Arthur 
of Sir Thomas Malory. 

The revival of learning in the 
I5th century made Italy as defi- 
nitely the centre of influence in 
literary fashions as France had 
been in the 12th and 13th centuries. 
That influence came to England in 
two successive waves — from Italy 
direct in the reign of Henry VTII, 
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from Italy by way of France in the 
reign of Elizabeth I. Stephen 
Hawes was still writing dull alle- 
gory, and John Skelton was bur- 
lesquing the same in individual 
fashion ; Henry VTII and his 
musicians followed the older tradi- 
tion of amorous and gay songs 
and carols after the French manner; 
Sir Thomas Wyatt and Henry, 
earl of Surrey, having “ tasted the 
sweet and stately measures and 
style of Italian poesie,” began to 
cultivate this more dignified and 
passionate note in sonnets, in 
irregular imitations of the canzone 
and other Italian forms, and in 
songs, all published after their 
death in Tottel’s Miscellany, 1557. 

French ani Italian Influences 

The twenty years which fol- 
lowed was a period of arrested 
development and of experiment, 
especially in verse translation 
from Larin, e.g. Arthur G-olding’s 
Ovid. The one bright ornament 
is Thomas Sackville’s Induction 
and Legend of the Duke of Buck- 
ingham, contributed in 1563 to 
The Mirror for Magistrates, which, 
apart from these poems, was but 
a dull continuation of Lydgate’s 
moralising “ tragedies,” and sen- 
tentiously narrated stories of the 
overthrow of great men through 
the fickleness of fortune. 

Edmund Spenser’s Shepheardes 
Calendar, 1579, showed the artistic 
influence of Italy and France re- 
acted upon by the temperament 
o^f a people whose national self- 
consciousness had grown eager and 
intense, and whose spiritual life 
was being profoundly modified by 
that religious Reformation which 
tended to separate them from 
their Latin tutors. 

Spenser’s pastoral, The Shep- 
hea^es Calendar, his allegorical 
romajiee. The Faerie Queen, 1590“ 
96, and all his shorter poems, 
satirical, elegiac, and lyrical, re- 
veal as well as the influence of 
French and Italian poetry, that 
also of Italian Platonism, of 
Chaucer, and of Sir Thomas 
MaJory j but the spirit which 
strives to harmonise the whole is 
that of an Elizabethan Englishman 
passionately patriotic 'and Pro- 
testant. And if much remains 
unharmonised, the discords are 
held in solution by a style diffuse 
in picture and mdody, a verse in 
which the grave iambic movement 
of Sackville’s Induction is heigh- 
tened by every resource of varied 
cadence which English metre per- 
mits, and adorned with all the 
alliteration and vowel-music which 
English verse welcomes. 


Of all the exotic forms natural- 
ised by Wyatt and Surrey, the 
sonnet enjoyed the greatest popu- 
larity in the closing decades of the 
16th century. One sequence of 
love sonnets, after the fashion of 
Petrarch’s Laura, followed on 
another in rapid succession, in- 
cluding Sir Philip Sidney’s Astro- 
phel and Stella, Samuel Daniel’s 
Delia, Michael Drayton’s Idea, 
Spenser’s Amoretti, and the later 
published Sonnets of Shakespeare. 
Many of the Elizabethan sonnets 
are translations and imitations, 
and abound in the conventional and 
extravagant conceits which are 
common to the kind, while few or 
none have the exquisite perfection 
of form which makes Petrarch a 
classic. But on the best of the 
English sonnets is set the impres- 
sion of personality- — the insolent 
gallantry and passion of Sidney, 
the deep thought and exquisite 
language of Shakespeare. 

Elizabethan Poetry 
The same poets experimented in 
many kinds, e,g, in the decorative 
Ovidian idyll {Marlowe’s Hero and 
Leander, Shakespeare’s Venus and 
Adonis and Rape of Liicrece) ; 
and the same overwrought rhetoric 
characterises Daniel’s Rosamund, 
a continuation of the Mirror for 
Magistrates type of story, and 
Drayton’s antithetic imitations of 
Ovid’s Heroides, imaginary love- 
letters in verse, England’s Heroical 
Epistles. But Daniel and Drayton 
cultivated a severer style in their 
historical poems, suggested by 
Lucan’s Pharsalia, Daniel’s Civil 
Wars between York and Lancas- 
ter, and Drayton’s Barons’ Wars. 

Daniel, George Chapman, Dray- 
ton, Sir John Davies (author of 
Orchestra and Nosce Teipsum), 
John Donne, Sir Henry Wotton, 
and others cultivated a grave 
philosophical poetry, frequently 
epistolary in form, in which 
Stoicism and Christianity are 
blended. Distinctively religious 
poetry, whether Roman Catholic, 
like Robert Southwell’s St. Peter’s 
Complaint and Henry Constable’s 
Spiritual Sonnets, or Protestant, 
like Joshua Sylvester’s translation 
of Du Bartas’s Divine Weeks and 
Works, shows the same elaboration 
of style and sentiment. The crown 
of Elizabethan verse translation 
is George Chapman’s of the Iliad 
and the Odyssey. 

In the closing decades of the cen- 
tury a new impetus was given to 
song writing by the study of lute 
music and the coloured, cadenced 
l 3 mc of the French Renaissance 
poets, Ronsard and his fellows, 


with the result that a lyric of many 
moods, and a new wealth of 
imagery and harmony, adorned 
romance and drama, or was gar- 
nered in song-books and antholo- 
gies such as England’s Helicon 
and Davison’s Poetical Rhapsody. 
Songs were comjjosed by all the 
poets of the day, and many of the 
most charming are anonymous. 

Growth of the Drama 

The history of the drama in the 
1 6th century is one of shifting and 
confusing development, of over- 
lapping kinds, of natural evolution 
crossed and disturbed and directed 
by extraneous influence. The 
morality which had produced in 
the later 15th ceniury such a fine 
flower of serious drama as Every- 
man, was responsible in the I6th 
for the impressive Cradle of Secu- 
rity. Farce of a realistic kind — 
thumb-nail sketches of low life in 
London — mingles with the serious 
clement, especially in moralities 
dealing with the follies of youth. 

The general tendency of the 
morality is to be dull, and this was 
intensifled by the Renaissance 
schoolmaster’s love for the didactic, 
as in John Raatell’s Interlude of the 
Pour Elements ; by such political 
allegory as Lord OovcTnance ; and 
by the Reformation passion for 
polemic, as in John Bale’s The 
Three Laws, etc., and Lusty Juven- 
tus Kespuhlica. Elizabeth I 
cheeked this intrusion into con- 
troversy. The same Bale’s Kyng 
tiohan and a play like Thomas 
Preston’s King (Jambyses, or the 
weird version of Aeschylus's great 
story, Horcstes, show how morality 
blended with story and developed 
into the characteristically Eliza- 
bethan story play, serious or far- 
cial, or a blend of the two. 

Classical influence made itself 
felt, in England as in other coun- 
tries, in attempts to reproduce the 
exact form and features of Seneca’s 
Latin tragedies, e,g, in Sackville’s 
Gorboduc, and of Latin comedy, 
e.g. in Nicholas UdalPs Ralph 
Roister Doister. The attempt mis- 
carried, and the dominant type of 
play of the loOOs and 15708 was 
the story-play crowded with in- 
cident, witn little interest of char- 
acter and no beauty of style. 

John Lyly led the way in the 
reform of the drama as literature 
with his light and graceful, if 
flimsy, mythological and courtly 
comedies. George Peele sweetened 
the versification and brightened 
the fancy of comedy and romance ; 
and Robert Greene anticipated the 
woodland settings and the fair 
maidens of Shakespeare’s As You 
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Like It. Thomas Kyd achieved 
a success by his Spanish Tragedy, 
which popularised the melodrama- 
tic revenge-motive and the stilted 
rhetoric of Seneca, while elimina- 
ting the choruses and loosening 
the structure. But the great fore- 
runner of Shakespeare was Christo- 
pher ]\Iarlowe (Tamburlaine, Dr. 
Faustus, Edward XT) who gave to 
serious English drama stateliness 
and splendour of form while 
quickening within it the soul of 
dramatic interest. 

Shakespeare^'s Genius 

In William Shakespeare a great 
tradition found its fullest expres- 
sion. It was no restraint to him, 
it seems rather to have been a 
help, to revise older work, to col- 
laborate with lesser men. But the 
miracle of genius remains. The 
tradition broke into a new life in 
his hands. The old play, the lesser 
dramatist, found through him their 
fulfilment. He neither led nor 
followed, he moved instinctively 
with the changing currents of 
taste. His early tragic histories, 
Henry VI and Richard III, are 
Marlowesque in spirit and style ; 
his early comedies and romances. 
Love’s Labour’s Lost, and A Mid- 
summer Night’s Dream, absorbed 
and enriched all the currents that 
flowed more, faintly in Lyly and 
Peele and Greene. As the century 
draws to an end he satirises the bom- 
bast of Marlowe and Kyd through 
Ancient Pistol, and Lyly’s Eu- 
phues in the wit of Falstaff, and 
blends heroic history, full of the 
same spirit as Daniel’s and Dray- 
ton’s Chronicle poems, with genial 
and boisterous comedy. 

And when Jonson turned drama 
from romance to realism, Shake- 
speare passed to tragedy — trage- 
dies of character and adverse stars 
in Hamlet and Julius Caesar, 
tragedies of great souls driven from 
their orbit by passion to clash and 
destroy and perish in Othello and 
Lear — and the style and imagery 
and verse change with the change 
of theme. Beaumont and Fletcher 
revive the flu tings and falsetto of 
romance ; Shakespeare, too, turns 
back to the charm of romantic 
setting and pathetic lovers and 
children and flowers and poetry 
and reconciliation. He works with 
all his fellows, but gives to each 
kind of play an infinitely richer 
dramatic and poetic worth. 

English prose in the 16th cen- 
tury felt the influence of Latin in 
vocabulary and structure. The 
prose of John Fisher, Thomas 
Elyot, Roger Ascham, Thomas 
North, and others is a happy blend 


of simple, direct, colloquial English 
with a free importation of Latin 
words and a sentence shaping to- 
wards the Latin period. The finest 
product of this are the translations 
of the Bible, from Tyndale to the 
Authox’ised Version, a book which 
has helped to shape and colour the 
diction and rh 3 Thm of much of the 
best English prose and verse. 

For the last two decades of the 
century prose, like verse, came 
under the influence of the taste for 
elaborate rhetoric. Lyly’s Euphues 
set the fashion of antithesis, allit- 
eration, and artificial simile for a 
succession of imitators in novels 
and pamphlets, Robert Greene, 
Thomas Lodge, Thomas Nash, and 
Thomas Dekier ; though in Nash 
and Dekker a racy colloquialism 
blended with, and superseded, the 
tricks of euphuism. Sidney culti- 
vated a more poetical rhetoric in 
his Arcadia, and, with much less of 
artifice, in the Defence of Poesie. 
Richard Hooker, in the Ecclesi- 
astical Polity, raised the Latinised, 
periodic prose to a higher level of 
rhythm and dignified eloquence, 
and made English a fitting medium 
for philosophical disquisition. 

The literature of the earlier 17th 
century is as varied in character as 
that of the 1 6th. The first fifteen 
years witnessed the culminating 
achievement of the drama in 
Shakespeare’s great tragedies and 
the sombre, extravagant, but im- 
pressive work of Marston, Chap- 
man, Middleton, and Webster, and 
in the sardonic unromantic 
‘‘ humours ” comedy of Ben 
Jonson and his classical tragedies. 
The work of Beaumont and Flet- 
cher, Massinger and Ford and 
Shirley marks the setting of the 
sun of a brilliant day. 

John Donne and Ben Jonson 

In poetry Spenser found no 
follower in the endeavour to revive, 
and give a new significance to, the 
chivalry of medieval romance. But 
his pastoral ism was variously 
tuned by many poets, e.g. William 
Browne, in Britannia’s Pastorals ; 
Drayton in The Muses Elizium ; 
and the Scottish Drummond of 
Hawthornden, a late Elizabethan, 
with his Italianism and his love for 
sonnets and pastorals. The di- 
dactic, allegorical, religious aspect 
of Si>enser’s work appealed more 
strongly than the romantic and 
chivalrous to ardent Protestants 
like the poet brothers Giles 
Fletcher (Christ’s Victory and 
Triumph) and Phineas Fletcher 
(The Purple Island). 

During the 17th century litera- 
ture moved, on the one hand, 


towards an increasing weight and 
fullness of thought and conceit, to 
which is sacrificed grace and beauty 
of form and verse ; on the other 
towards more definiteness, uni- 
formity", and correctness of style 
and verse. The dominant influ- 
ences in this twofold movement 
are the late Elizabethan poets, 
John Donne and Ben Jonson. The 
poems, erotic, satirical, compli- 
mentary, and religious, of Donne 
fascinated all the younger, boldei 
spirits by their intellectual subtle- 
ties and passionate perversities ot 
feeling, their rugged strength and 
felicities of phrase, their violations 
of smoothness and sweetness in 
veisificatioD with the deep and 
plangent harmonies they achieve. 

Ben Jonson, in his songs and epi- 
grams and odes and verses, compli- 
mentary and satirical, combines 
the same compacted pregnancy of 
thought with a constant, though 
not always successful, striving 
after classical definiteness of form, 
classical finish, and felicity of 
phrasing. The influence of both is 
obvious in English poetry to the 
time of Cowley and Dryden. 

The best disciples of Jonson and 
Donne are the courtly lyrists, 
Thomas Carew, Richard Lovelace, 
John Suckling, Thomas Stanley, 
the earl of Dorset, the earl of 
Rochester, Charles Sedley, Aphra 
Behn, and John Dryden himself in 
the years after the Restoration. 
The greatest of them, as artist and 
poet, is Robert Herrick. The in- 
fluence of Donne, his metaphysical 
wit and his passionate egotism, is 
most directly traceable in the re- 
ligious poets, Anglican and Roman 
Catholic — George Herbert, The 
Temple ; Henry Vaughan, Silex 
Scintillans ; -Richard Crashaw, 
Steps to the Temple, and Carmen 
Deo Nostro ; in Thomas Traherne, 
and others. But, together with 
Donne’s influence, that of Italian 
religious poetry, with its sugared 
conceits, and the mysticism of 
Spanish writers, e.g. Theresa of 
A-vdla and John of the Cross, can 
be recognized. 

The Poetry of Milton 

The greatest of 17th-century 
poets, John Milton, shares the taste 
of his age for compacted thought 
and rnultifarious learning while 
despising its fantastic and meta- 
physical conceits. In Milton’s 
poetry, Ben Jonson ’s ideal of classi- 
cal form and finish is ministered to 
by a finer ear and by a poetic tem- 
perament and imagination as spon- 
taneously creative as those of the 
greatest Elizabethans. The early 
Cambridge and Horton poems, the 
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Nativity Ode, At a Solemn Music, 
On Time, L’AlJegro and II Pen- 
seroso, Arcades, On the Marchion- 
ess of Winchester, Comus, Lyciclas, 
combine the spontaneity, fancy, 
and ravishing music of Spenser and 
Shakespeare with a consciously 
elaborated art, architectonic, styl- 
istic, and metrical, which, on this 
scale, was a new thing, and has 
never been surpassed in English. 

Paradise Lost is built from the 
stern experiences and the rigid 
political theology of the years of 
rebellion and pamphleteering. The 
freshness and charm of the earlier 
poems are gone, but their loss is 
compensated for by grandeur of 
epic creation in incicLent, character, 
and setting, and by the most majes- 
tic and harmoniously modulated 
blank verse which English ears have 
ever heard. Paradise Regained is a 
paler reflex of these qualities ; but 
into Samson Agonistes, Milton’s 
experiment in classical tragedy, he 
poimed the passion of his owm 
sufferings, the pride of his defiant 
will, clothing them in words as 
sublime as they are severe. 

But the movement towards 
classification, definiteness, and per- 
fection which fulfilled itself so 
strikingly in Milton fallowed a line 
of less resistance in the w'ork of 
Edmund Waller, John Beaumont. 
John Denham, William Davenant, 
and Abraham Cowley- In Cowley’s 
Mistress and Pindarique Odes and 
Davideis the extravagances of the 
earlier period are made the more 
obvious by the subsidence of the 
imaginative passion which in Donne 
inspired, and condoned, these ; 
but the common aim of the others, 
conscious or unconscious, was the 
rejection of this extravagance, the 
limitation of the pattern which 
verse might follow, and the ex- 
action of a higher degree of correct- 
ness within that pattern, 

Dryden and Pope 

John Dryden, a poet far in- 
ferior to Milton, but the first and 
among the most accomplished of 
Enghsh men of letters, was 
dramatist; poet, eulogistic, lyrical, 
satiric, and didactic ; translator ; 
literary critic ; and essayist. Dry- 
den in. his Verse and prose uses the 
English language as it continues 
to be usted. His satires (e.p. Absa- 
lom and Achitophel) and didactics 
(e.(7. Religio Laioi, The Hind and 
the Panther) are an idealised re- 
flection in verse of easy, masculine 
conversation or eloquence. His 
odes are supreme examples of 
lyrics in which there is not a note 
of song but all is artfully managed 
noise and declamation. 


'Working w'itliin a still more 
limited pattern, Alexander Pope 
achieved, in the next generation, a 
yet higher degree of pointed and 
polished perfection. Nothing can 
surpass in its own way the elo- 
quence of Eloisa to Abelard, the 
satirical miniature-painting of The 
Rape of the Lock, the aphorisms 
and declamations of the Essay on 
Criticism and the Essay on Man, 
the condensed, polished, poisonous 
satire of the Dunciad, Moral 
Essavs, and Imitations of Horace. 
Dryden and Pope are the high 
priests of a school of poets includ- 
ing Prior and Gay among their con- 
temporaries ; and a succession of 
elegant, conventional poets which 
continued to the end of the 17th 
century and beyond. 

The Restoration drama of Eng- 
land Is represented by the high- 
flown and absurd, but eloquent, 
heroic plays of Dryden, the path- 
etic, rhetorical tragedies of Nath- 
aniel Lee and Thomas Otway, the 
brilliant, polite, licentious comedy 
of George Etherege, George Far- 
quhar, William Wycherley, John 
Vanbrugh, and especially William 
Congreve, Thereafter, with a few 
exceptions (e.g. the plays of Gold- 
smith and Sheridan and some 
20th-century plays), actable drama 
has not formed an important sec- 
tion of English literature, although 
many poets— Addison, Thomson, 
Gray, Wordsworth, Coleridge, 
Byi’on, Shelley, Tennyson — have 
tried their hand at poetic drama. 

Development of English Prose 

The same idea of uniformity, of 
a definite but not too rigid pattern, 
“ correctness,” shaped the prose of 
Dryden, Temple, and their follow- 
ers. The earlier prose of the 17th 
century shared in the irregular 
greatness of the poetry. The prose 
of Francis Bacon’s Essays, and 
History of Henry VII ; of the great 
Anglican preachers, Lancelot An- 
drewes, John Donne, poet in prose 
as well as verse, Jeremy Taylor ; 
of philosophical humorists, like 
Robert Burton (The Anatdmy of 
Melancholy), Thomas Browne (Re- 
ligio Medici, Urn Burial) ; the 
controversial pamphlets of Milton, 
e.g. Areopagitica ; the historical 
memoir- writing of Clarendon (His- 
tory of the Rebellion)— all illus- 
tmte the erudite, imaginative 
phraseology, the splendid but not 
perfectly controlled harmony, the 
too long and complex sentence- 
structure of a prose which en- 
riched the English language, but 
was not a fully controlled medium. 

^ A simpler style is tt'aceable 
m the antithetic senterfbes of 


the chaj'acter-writers, as in Earle’s 
Microcosmographie ; the prose of 
moderate divines liJve Chilling- 
worth (The Religion of Protes- 
tants) and Hales (Golden Re- 
mains) ; and the virile, well-girt 
style of the philosopher Hobbes 
(Leviathan). The strain of racy 
colloquialism in 17th-century 
prose, coloured by a sensitive anil 
imaginative temperament, and 
enriclied by the sublimer phrase- 
ology of the English Bible, gives 
y to tlic Grace Abound- 
ing to the Chief of tSinners, and Pil- 
grim’s Progress of John Bunyan. 
A gentler temper sweetens "the 
talkative prose of Ixaak Walton’s 
Compleat Angler, and Lives, and 
the multifarious, witty writings of 
Thomas Puller. The new prose, 
colloquial but urbane and weighty, 
begins in the sermons of Tillotson 
and South, the e.ssays of 8ir Wil- 
liam Temple, and, above all, in the 
prefaces and essays of John Dry- 
den, whose critical prefaces mani- 
fest, for the first time, the qualities 
of urbanity, ease, and elegance 
combined with force. 

The pamphlets and occasional 
pieces of Jonathan Swift, from The 
Tale of a Tub to the Travels by 
Lemuel Gulliver, made him a 
power in English political life, and 
revealed the greatest mastery of 
irony in the English and perhaps 
any other tongue. Richard Steele 
and Joseph Addison, pamphleteers 
on the other side from Swift, show- 
ed in The Tatler and The Spectator 
how the same style, used with less 
masculine vigour than in Dryden s, 
and less incisive virulence than in 
Swift’s, prose, but with a delightful 
blend of irony and “ sweet reason- 
ableness,” might be made to incul- 
cate good sense and purer manners 
in a society which still felt the 
evil effects of Puritan and Restora- 
tion excesses. The Tatler and The 
Spectator had many successors 
down to the end of the 17th cen- 
tury, including The Guardian and 
Johnson’s Rambler and Idler. 

Birth and Development of the Novel 

The mo.st interesting precursors 
of the English novel were such 
varied products as the picturesque 
and sentimental extravagances of 
Aphra Bohn’s Oroonoko and The 
Forced Marriage ; Bunyan’s realis- 
tic allegories ; Daniel Defoe’s 
stories, which are almost the com- 
plete thing, e.p. Robinson Crusoe, 
Moll Flanders; and the fantastic 
realism of Jonathan Swift’s Gulli- 
ver’s Travels. But -ai potent shap- 
ing influence was that of the press, 
which, beginning in the reign of 
James I, had developed in the 
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News Books, Mercuries, etc.* of the 
Civil Wars, the last phase of.which 
was the Newsletters of Henry 
Muddiman and the fuller journai- 
istic work of John Dunton and 
Daniel Defo#. 

The man in whose work these 
various elements — realistic narra- 
tive, the minute portrayal of con- 
temporary life and manners, the 
didactic interest in conduct crys- 

tallised, finding their centre in the 
sympathetic analysis of a human 
soul passing through a moral crisis, 
was Saznuel Richardson, whose 
Pamela, Clarissa, and Sir Charles 
Grandison created a type of prose 
work which has been more 
assiduously cultivated in France 
than in England: A different kind 
of plot, full of adventures at inns, 
bringing together all sorts and con- 
ditions of men, a more masculine 
philosophy of life and conduct, 
was used by Henry Fielding, 
dramatist, essayist, and novelist ; 
his Joseph Andrews, Jonathan 
Wild, Tom Jones, and Amelia are 
the most vivid pictures extant of 
English life in the 18th century. 

Smollett and Goldsmith 

Fielding was followed by an ill- 
conditioned Scot of genius, Tobias 
Smollett, a sardonic and angry 
recorder of sordid and violent life, 
the creator of some immortal types 
in Roderick Random, Peregrine 
Pickle, and Humphrey Clinker. 
Laurence Sterne’s self-conscious 
sentiment and whimsical humour, 
which ^ owed much to Rabelais, 
Montaigne, Cervantes, Burton, and 
Swift, found expression in The Life 
and Opinions of Tristram Shandy, 
Gent., and The Sentimental Jour- 
ney — tales which, following no 
plan, vindicated the right of the 
novel to take what form it please, 
so it mirror the idiosyncrasies of 
character and feeling. Among the 
followers of these great recorders 
of manners is Frances Burney, with 
Evelina, Cecilia, and Camilla ; 
while Johnson’s Rassclas is but an 
expanded epilogue of the type of 
Addison’s Vision of Mirza. ^Gold- 
smith’s The Vicar of Wakefield, 
with its fanciful, humorous, 
pathetic picture of life seen through 
the idealising atmosphere of remin- 
iscence, had an influence on Goethe 
and Continental writers hardly in- 
ferior to that of Richardson. In 
Horace Walpole’s Castle of Otranto 
the first tvave of the Gothic revival 
reached the novel. 

The novel was only one channel 

in the century. 

If the didactic spirit invaded and 
chilled poetry, the regard for form, 
tor correctness, elegance, and dig- 
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nity of composition gave artistic 
interest to work of kinds which a 
later age has too scrupulously di- 
vorced from literature. John Locke 
(Essay Concerning Human Under- 
standing) was a diffuse and cum- 
brous writer ; but there are few 
finer practitioners in prose than 
George Berkeley (Three Dialogues, 
Alciphron) and David Hume 
(Essays). Johnson, poet, lexico- 
grapher, essayist, and critic, sacri- 
ficed lightness of style for force and 
dignity, not untouched with pom- 
posity, qualities not more evident 
in his own work than in the record 
of his conversation preserved in 
James Boswell’s immortal Life. 

Edward Gibbon made the same 
dignified prose the purple vest- 
ment of his not more learned than 
splendidly ordered Decline and Fall 
of the Roman Empire. Edmund 
Burke, the most diffuse and 
gorgeous of English orators, com- 
bined with eloquence a unique in- 
tellectual and imaginative insight 
into ^ politics, the mainspring of 
man’s social nature. 

A didactic purpose, a regard for 
correctness ” within a narrow but 
widening pattern of diction and 
verse, are the accepted principles 
of English poetry to the time of 
Blake and Wordsworth, and even 
later. The beginnings of-a change 
showed themselves first rather in 
an enlarged choice of subjects — 
Nature, the Middle Ages, Liberty, 
and the Natural (as opposed to 
Civilized) Man— than in any radical 
difference in spirit and style. 

Augustan Conventions 
James Thomson’s blank- verse 
Seasons ; John Dyer’s octosylla- 
bic Grongar Hill ; Thomas Gray’s 
pensive Ode on a Distant Prospect 
of Eton College, or Elegy in a 
Country Churchyard; and the 
equally pensive, less finished anrl 
sustained, but more spontaneous 
and^ sensitive odes of William 
Collins ; the minor poetry of the 
Wartons, Thomas and Joseph, and 
of Mark Akenside ; the poems, 
more Pope-like in form, of Dr. 
Johnson (c.p. The Vanity of 
Human Wishes); Oliver Gold- 
smith’s The Deserted Village ; and 
George Crabbe’s The Village, all 
in different ways show change, 
but are still Augustan in their con- 
ventional “ poetic diction,” their 
studied “ correctness ” in spirit 
and form ; and so, despite their 
romantic themes, are Gray’s more 
ambitious odes, The Progress of 
Poesy and The Bard. 

But a new spirit was to find its 
proper style, to substitute for a 
poetic heightening of eloquence a 


style whose idea! is the free and 
natural outpouring of the heart. 
The frost is loosening in the poetic 
prose of Maepherson’s 0.ssian, and 
Chatterton’s Rowley Poems, in 
Goldsmith, and in Cowper’s The 
Task. It is broken up in the Songs 
of Innocence and Songs of Ex- 
perience of William Blake, mystical 
poet and painter, and in the Lyrical 
Ballads of Wordsworth and 'Cole- 
ridge which, appearing in 1798, 
were a gage deliberately thrown 
down to the prevailing classicism. 

The long poetical career of 
William Wordsworth was run in the 
fervour of imaginative and mys- 
tical insight into the life of nature 
to which he had attained through 
the meditative country life of his 
youth and the spiritual agitations 
of the French Revolution. The 
Prelude, The Excursion, The 
Recluse, fragments of a never- 
completed autobiography and 
spiritual creed in blank verse ; 
lyrical and narrative poems in- 
spired by nature, childhood, the 
peasant, the affections, patriotic 
sonnets, have one common theme, 
and are composed in a style of 
which Wordsworth was disposed 
to make something of a religion — 

“ the real language of man ” 
often falling into bathos, but at 
its best unique in passionate, im- 
aginative simplicity. 

Coleridge’s best poetry shows the 
influence of Wordsworth in thought ' 
and feeling and style, but what is 
most individual in The Ancient 
Mariner, Christabel, Kubla Khan, 
is rather the magic reawakened 
sense of beauty and mystery ex- 
pressed in phrase and in subtle 
verbal music and cadence. 

Poetry of Scott and Byron 
The spirit and art of Words- 
worth’s and Coleridge’s poetry were 
too new and elusive for immediate 
appreciation. Public taste had to 
be stimulated by the more crudely 
romantic poetry of Walter Scott, 
Byron, and Thomas Moore. Scott’s 
stirring but somewhat rococo lays 
are of less pure poetic worth than 
the delightful snatches of song in 
which he revived the impersonal, 
chivalrous note of medieval lyric. 
The fiery, brilliant, crude impro- 
visations of Byron in lyric and lay, 
and the blend of description and 
rhapsody in Childe Harold are the 
unreflective, potent expression of 
the spirit of pure revolt in romanti- 
cism, but Byron’s best work was 
satire in conversational style and 
oUava rima, like Beppo, and Don 
Juan. Scott and Byron enjoyed a 
European reputation. They are 
the most human and worldly of the 
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poets of the period ; there is more 
passionate flesh and blood in 
Byron’s technically inferior work 
than in the work of any poet using 
the English language save Shakes- 
peare and Burns. 

The desire of the moth for the 
star ” is the burden of the lyrical 
dramas {Prometheus Unbound 
and Hellas), rhapsodies (Alastor), 
elegiac poems (Adonais), and 
songs in winged and ethereal 
rhythms of Percy Bysshe Shelley. 
Beauty, the beauties of nature, of 
Spenser’s poems, of medieval 
chivalry, of Greek mythology and 
art, of Miltonic cadences and 
Shakespearean phrases, are the 
theme and inspiration of the Endy- 
mion and later poems and odes of 
John Keats. The curiously carved 
Gebir, Hellenics and Lyrics of 
Walter Savage Landor are inspired 
by a like sense of the statuesque 
beauties of Greek poems. 

Bie Revolutioiiary Novels 

The last great novelist in the 
18th-century school of manners 
and character was Jane Austen, 
whose Northanger Abbey was an 
early skit on the new romantic 
novel. Her exquisite pictures of 
genteel English life in the country 
and at Bath include Pride and 
Prejudice, Emma, and Persuasion. 
But the novel, too, came under the 
influence of the taste for romantic 
scenery, a medieval atmosphere, 
the marvellous and mysterious, 
dreams of the perfectibility of 
human nature and political re- 
generation. The result is seen in 
revolutionary novels like William 
God win’s Caleb Williams ; didactic 
stories like Thomas Day’s Sand- 
ford and Merton and Miss Edge- 
worth’s tales ; Mrs. Radcliffe’s tales 
of the “ explained supernatural,” 
The Mysteries of Udolpho ; crude 
historical fiction like Clare Reeve’s 
The Old English Baron, Jane 
Porter’s The Scottish Chiefs. 

In the Waverley Kovels, from 
Wayerley to Count Robert of 
Paris, Walter Scott combined and 
harmonised the interest in charac- 
ter and mannem of the great 18th- 
oentury novelists, the romantic 
passion for other times and other 
marmers and for a picturesque 
settmg in scenery rich in historical 
agoeiations, and that respect and 
affection for the peasantry which, 
h^grown steadily throughout the 
18th century from Thomson and 
Gray to Rousseau and Bums and 
Wordsworth. 

The influence of the romantic 
inovement on prose work other 
than the novel can be studied in the 
picturesque, archaically coloured, 


prose essays and critical studies 
of Charles Lamb (Essays of Elia, 
Specimens from the Dramatic 
poets) ; in the vivid, passionate, 
impressionistic essays and criticism 
of William Hazlitt (Lectures on the 
English Poets, Lectures on the 
English Comic Writers) ; in the 
cadenced prose, musical and fanci- 
ful, of Thomas De Quincey (The 
Confessions of an Opium Eater) ; 
and in the pleasant chat about 
letters and art and scenery of Leigh 
Hunt (The Examiner, etc. ). William 
Cobbetts’ racy, idiomatic prose in 
Rural Rides continues the tradi- 
tion of South and Swift. 

The poetry of the reign of Queen 
Victoria is a continuation and 
elaboration of the romantic re- 
vival. The chief themes are the 
same — nature, the romantic past, 
medieval and classical, the prob- 
lems of life and death. There is 
less of the suggestion of a prophetic 
burden (that is taken over by prose 
writers like Carlyle and Ruskin) 
than in Wordsworth and Shelley, 
more of consciously artistic hand- 
ling, of antiquarian accuracy of 
reproduction, of analysis and in- 
quiry, of dramatic interest which, 
except in Scott, had been some- 
what overshadowed by the large 
topics — nature and liberty and 
romance. The purification of 
style, the rejection of a stereotyped 
convention in poetic diction, had 
led to an enrichment of phrase- 
ology, a more imaginative style that 
owes much to older poets, and in 
the elaboration of which Keats is 
a principal agent. 

Tennyson and Browning 

The most representative poet is 
Alfred Tennyson, whose careful 
experiments in the artistic ex- 
pression of moods culminated in 
the two volumes of 1842, lyrics and 
idylls of nature and English rural 
life, of character (Simon Stylites, 
and Ulysses), of medieval and 
classical legend, and of the prob- 
lems of sin and death and immor- 
tahty (The Vision of Sin). In the 
years which followed, the style thus 
studied and mastered became the 
medium of longer, more ambitious, 
not always entirely successful 
poems: The Princess, In Memori- 
am, Idylls of the King— -jewelled 
of tales from Malory and 
the Mabinogion, touched with the 
feeling of his own day. Tenny- 
son s later poems reflect with great 
but unequal power his passionate 
patriotism and the trouble of soul 
with which he contemplated the 
spirit of his age. 

A wider dramatic range, a more 
curiously anal 3 rtioaJ mind, a more 


colloquial style, and a less me- 
lodiojs but more varied verse 
distinguish the not essentially 
different dramatic monologues and 
lyrics of Robert Browning. He 
followed long and somewhat 
chaotic and obscure poems, of 
which the happiest is Paracelsus 
by experiments in drama intended 
to be acted (as some were) ; and 
then Browning found himself in a 
series of shorter dramatic lyrics and 
monologues, beginning with Pippa 
Passes and closing with Dramatis 
Personae. The longest of his dra- 
matic, analytical studies of the 
human soul, The Ring and the 
Book, was followed by many simi- 
lar studies, subtly intellectual but 
more fitfully inspired. 

As a revival of the life and art 
and spirit of past times the move- 
ment which began in the 18th 
century culminated in the exotic 
cultured poetry of the middle of 
the 19th century. But this poetry 
also reflects that change of spiritual 
temper which troubled Tennyson 
and Browuing—on the one hand 
the revival, actual or artistic, of 
medieval Catholicism, on the other 
the Lucretian philosophy of life 
which was the outcome of scientific 
developments- 

Learning and Lyrical Inspiration 

In this philosophy, in the poetry 
of Greece, in Goethe and Words- 
worth, Matthew Arnold found the 
inspiration of poems, lyrical, nar- 
rative, and in Greek dramatic 
form, with a piercing elegiac note 
of their own. Medieval art, early 
Italian poetry, Keats and Brown- 
ing were the influences which 
shaped and coloured the ballads, 
monologues, sonnets, and lyrics, 
sensuous, mystical, and elaborate, 
of Dante Gabriel Rossetti. Early 
French poetry, Froissart and Chau- 
cer, Rossetti and Browning, the 
architecture and decorative arts 
of the 12th and 13th centuries, the 
passionate, stoical heroism of Ice- 
landic mytli and saga, a socialism 
which is in part an artist’s hatred 
of machinery and commerce, are 
the blended strains in the lyrical 
and narrative poetry and prose of 
William Morris, reteller of stories 
after the manner of Chaucer, but 
without his humour. 

A deeper sympathetic compre- 
hension of the spirit, but even 
more of the form, the metrical 
complexities and beauties, of 
Greek poetry, superior to that of 
Gi^y, perhaps even of Milton (for 
Milton was limited by the scholar- 
ship, more Latin than Greek, of hii 
day) ; an equally intimate know- 
ledge and understanding of French 
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poetry from Villon to Victor Hugo ; 
a love amounting to idolatry for 
Shakespeare and the Elizabethan 
dramatists — are the sources of the 
poetry, decorative and intoxi- 
catingly harmonious, of Algernon 
Charles Swinburne. Never have 
learning and lyrical inspiration 
been more strangely blended ; 
never has poetry so spontaneously 
lyrical been so purely literary in 
its sources and motives. 

To the same school belongs the 
intimate, ascetic, religious poetry 
of Christina Rossetti ; and one of 
the most remarkable products of 
the tendency to find inspiration in 
the past and adapt old forms to 
current feeling was Edward Fitz- 
gerald’s Rubaiyat of Omar Khay- 
yam. Lesser works worthy of note 
include Keble’s The Christian Year; 
the Lays of Lord Macaulay ; the 
Festus of Bailey ; the poetry of 
Taylor, Alexander Smith, Sidney 
Dobell, and Arthur O’Shaugh- 
nessy ; the lighter verse of William 
Edmonstoune Aytoun, C. S. Cal- 
verley, and Lewis Carroll. 

Among the many prose writers 
other than novelists of the early 
and middle 10th century, historians 
like George Grote (History of 
Greece) ; Lord Macaulay (Essays, 
History of England) ; James An- 
thony Froude (History of England); 
philosophers like John Stuart Mill, 
(Logic, On Liberty, Utilitarianism) ; 
and Herbert Spencer (Principles 
of Psychology, First Principles) ; 
theologians and religious writers 
like John Henry Newman (Apol- 
ogia pro Vita Sua, Grammar of 
Assent) ; critics of literature and 
art like Matthew Arnold (Essays on 
Criticism) ; and Walter rater 
(Studies in the History of the 
Renaissance, Marius the Epicurean, 
Appreciations), two stand out. 

Carlyle : Tormented Prophet 

The first is Thomas Carlyle, the 
tormented, passionate, eloquent 
prophet of duty and work, whose 
Sartor Resartus is at once a 
spiritual autobiography and a 
philosophy, following Swift and 
Burke, of the clothes, political and 
religious, in which the human 
spirit is ever concealing its 
“ shivering nakedness,” only to 
find them grow old and drop away, 
if they are not burnt up in Reform- 
ations and Revolutions, and to 
begin again to weave them on 
time’s tireless loom. 

In The French Revolution Car- 
lyio portrayed, with an amazing 
vividness of dramatic and cinema- 
tographic presentation, an era of 
dissolution and rebirth, the flaming 
apparition of modern democracy 


In Heroes and Hero-worship, 
Cromwell’s Letters and Speeches, 
and History of Frederick II, he 
dilated upon and dramatically 
reconstructed some of those great 
spirits who, penetrating to the 
reality which underlies the illusions 
of life, are the best examplars of his 
creed of hero-worship. The refer- 
ence to current events which runs 
through all his work found clearest 
expression in Chartism, Past and 
Present, and Latter-Day Pam- 
phlets. 

The other Victorian prophet is 
John Ruskin, the musically elo- 
quent expounder of art, painting, 
and architecture in relation to the 
moral nature of man and the order- 
ing of society. Ruskin’s Modern 
Painters, Seven Lamps of Archi- 
tecture, Stones of Venice, Unto 
this Last, Sesame and Lilies, Fors 
Clavigera, Praeterita are among 
the principal works which brought 
art close to literature. 

A less prophetic but equally 
prejudiced and individual writer of 
the period was George Borrow, the 
first interpreter of the Gypsy 
character, and a writer of natural, 
racy prose in, e.g., Lavengro, and 
The Romany Rye. 

Dickens and Thackeray 

The Victorian novel continued, 
with certain definite limitations 
imposed upon it by the moral 
taste of the time, the serious and 
humorous portrayal and the active 
criticism of contemporary life and 
manners, with occasional digres- 
sions into the historical, developed 
in the 18th century. Charles 
Dickens, humorist, sentimentalist, 
pictorial describer, and dramatic, 
not to say melodramatic, narrator, 
social critic and reformer, began 
with The Pickwick Papers a series 
of novels and tales that enthralled 
the readers of the world. The 
greatest are probably Pickwick, 
Martin Chuzzlewit, David Copper- 
field, Great Expectations, and Our 
Mutual Friend. Barnaby Rudge 
and A Tale of Two Cities are his- 
torical novels, the second coloured 
by the reading of Carlyle’s French 
Revolution. Dickens’s favourite 
subject was the character and 
manners of the lower middle class. 

But the most penetrating critic 
of the devastating snobbishness of 
English upper class society, never 
worse than at this time, when 
wealthy merchants were pressing 
for aristocratic recognition, was 
William Makepeace Thackeray, 
the most unerring portrayer since 
Fielding of human nature as it is, 
the novelist who has no heroes. 
Vanity Fair, Pendennis, and The 


Newcomes are, with his shorter 
sketches, the greatest of his 
novels of contemporary life. In 
Henry Esmond, and in a lesser 
degree in its sequel The Virginians, 
the same delicacy of satirical and 
sympathetic portraiture is given an 
historical setting of wonderful com- 
prehensiveness and atmosphere. 

The early sketches of provincial 
life by George Eliot (Mary Anne 
Evans), Scenes from Clerical Life, 
and her novels Adam Bede, The 
Mill on the Floss, Silas Marner, 
Felix Holt, have a freshness and 
power that somewhat failed her in 
her later more learned and philo- 
sophical works, e.gr. Romola, though 
Middlemarch is often ranked 
among the richest of English 
novels. 

Propaganda Throngli the Novel 

The tendency to make of the- 
novel a political, social, or ethical 
and religious pamphlet is dom- 
inant in the brilliant political 
novels of Benjamin Disraeli (Con- 
ingsby, Sybil, Tancred, Lothair, 
and Endymion) ; in the ardent 
and vivid pictures of contemporary 
and past problems and agitations 
of Charles Kingsley (Alton Locke, 
Hypatia, Westward Ho!, 
Hereward the Wake) ; and in the 
stories of Mrs. Gaskell. The 
Bronte sisters, Charlotte (in Jane 
Eyre, Villette) and Emily (in 
Wuthering Heights), poured into 
the same form the lyrical record of 
their own lives and passionate 
thoughts. Anthony Trollope, with 
his delightful sketches of clerical 
society in the Barchester series ; 
Charles Reade, ardent social re- 
former (It Is Never Too Late to 
Mend, The Cloister and the 
Hearth) ; and Lord Lytton, experi- 
menter in all kinds of novels (The 
Caxtons, My Novel, The Last Days 
ol Pompeii, A Strange Story) are 
typical Victorian novelists. 

H. J. C. Qrierson 

Literature seldom falls into well- 
defined compartments, identifiable 
by date, subject, or style. Even 
the superficially “ tidy ” 18th cen- 
tury is diversified by such things 
as the poetry of Blake, Maepher- 
son’s Ossian, and Beckford’s 
Vathek, lying outside its main 
scheme So there can be no facile 
classification of literary trends after 
1870 in view of the kaleidoscopic 
shiftings which the period displays. 
Thus while the aestheticism, the 
frequent decadence of the 1890s 
are indubitable, that fertile decade* 
also included much vigorous and 
virile work by men already weU 
established earlier, and saw the be- 
grinnings of authors of intellectual 


309 6 


ENGLISH LITERATURE 


ENGLISH LITERATURE 


eminencie like H. G. Wells and 
Bernard Sliaw who were later to 
become major prophets. 

The Education Act of 1870 gave 
a powerful if gradual stimulus to 
the production of a literate public. 
The educational work of the 
mechanics’ institutes, the founda- 
tion of new universities and col- 
leges, the growth of the public 
library system, and sundry pub- 
lishing firms, by producing excel- 
lent cheap series, were among the 
chief agencies fostering an avid de- 
mand for hooks. The demand was 
met with a plethoric production 

19tli-Ceiitury Novels 

The novel remained the most 
popular form of literary expression 
until, roughly, the early 1950s. 
Two of the earlier men of the 
period, despite dissimilarities, have 
so much in common in their in- 
tellectual climate that they may be 
considered together. These are 
George Meredith (1828-1909) and 
Henry James (1843-1916). Mere- 
dith came of a tailoring and inn- 
keeping family, but his interests 
were aristocratic and his novels 
dealt chiefly with complex emo- 
tional reactions in high society. 
His books lack warmth and 
humanity, and by many readers 
are found difficult and obscure 
(The Ordeal of Richard Feverel, 
1859 ; The Egoist, 1879). Mere- 
dith also wrote much poetry of 
delicate and refined sensibility. 

James, an American, w’as domi- 
ciled so long in England and was 
so impregnated with Western 
European culture that his work 
belongs to English literature. His 
novels, like Meredith’s, are caviare 
to the general ; but he has his de- 
voted addicts among connoisseurs 
of style. That style bodies forth 
subtlety of apprehension in a 
language which assiduously (but 
often painfully and too obviously) 
seeks out extreme and exquisite 
precision of expression (What 
Maisie Knew, 1 897 ; The Turn of 
the Screw, 1898). 

Robert Louis Stevenson (1850- 
94) was in spirit far removed from 
these two intellectuals, though, 
like them he was obsessed by the 
search for style, and, in his own 
words, “ played the sedulous ape ” 
to one master after another. But 
his vivid charm suffused every- 
thing he wrote, and he became one 
of the great story-tellers of his 
period. Treasure Island, 1883, re- 
. mains a classic of boys’ literature ; 
his Scottish stories (e.p. Kidnap- 
ped, 1886) show deep knowledge of 
the national character ; and works 
like Dr. JekyU and Mr. Hyde, 


1886, and Thrawn Janet (in New 
Arabian Nights, 1882) show a 
mastery of the eerie and the 
macabre which was to reappear 
later in the work of men like Alger- 
non Blackwood and Oliver Onions. 
Stevenson also wrote delicately 
wrought poetry and admirable 
familiar essays. 

Outside ail cliques and move- 
ments, the many-sided talent of 
Rudyard Kipling (1865-1936) 
shone brightly for many years. He 
finds a place here for such novels as 
Kim, 1901, a remarkable coloured 
tapestry of Indian life, the boy- 
life books like Stalky and Co., 
1899, and others; but he also 
produced poems, grave and serio- 
comic , travel books ; books 
about animals, and much else. In 
the decades after his death it be- 
came fashionable to sneer at him 
for his robust imperialism (“ lesser 
breeds without the law ”), but such 
denigration belongs rather to 
politics than to literature. His 
“ Barrack-Room Ballads,” 1892, 
catch the real idiom of the British 
private soldier. Likewise the 
stories in Soldiers Three, 1888, play 
over military life with keen humour 
and sympathy. Whatever he 
wrote, he had a vigorous and racy 
style. Oddly (for so English an 
author) he had a great vogue in 
Prance. 

Thomas Hardy 

Born a quarter-century earlier 
but surviving nearly as long was 
the commanding genius Thomas 
Hardy (1840-1928) who first won 
fame with his novels and then 
built up a new reputation in the 
art he preferred — poetry. The 
novels, mainly set in “ Wessex ” 
(Dorset and adjacent regions), 
range in mood from delicious rural 
comedy to solemn and heart-sear- 
ing tragedy. The best of them 
(The Return of the Native, 1878 ; 
Tess of the d’Urbervilles, 1891 ; 
Jude the Obscure, 1896) are among 
the majestic things of his time. 
Hardy’s fiction, in the main, con- 
cerns itself with the lives and loves 
of rural people and is in part 
aimed at demolishing what he 
called “ that pitiable dummy 
Hodge.” The landscape, closely 
observed, deftly limned, and often 
linked with its prehistoric past, 
is well-nigh perfect. The char- 
acters, where they belong to the 
labouring and farming classes, are 
likewise w'ell-wrought, and are 
subject to the same aspirations, 
passions, and frustrations as thoir 
follows in the town. He seems less 
^^Ppy with professional and county 
types. All, whatever their class or 


status, are creatures of their en- 
vironment, and their lives are 
moulded by the operations of an 
ineluctable and nescient fate — 
for his austere philosophy admits 
of no benevolent personal deity, 
but only a “ First or Fundamental 
Energy ” that works blindly. His 
philosophic attitude becomes ever 
clearer and more overt in definition 
as his work progresses, and reaches 
its fullest expression in the great 
verse-drama, The Dynasts, 1903- 
1908. It colours, too, the lyrical 
poems, which have an ironical 
tang cTiul an individual metrical 
beauty that make many of them 
memorable. 

Qeorge Moore — Hudson — Conrad 

Much narrower in intellectual 
range and poorer in human sym- 
pathy was George IMoore (1852- 
1933), who, after failing as a 
painter, bid fair to fail also as an 
author, because of downright bad 
writing in his early works. But by 
sheer persistence and hard labour 
he shaped his })rose as a literary 
implement whi(‘h in the end be- 
came highly ]>oli hod. His realistic 
novel Esther Waiers, 1894, tech- 
nically springing from French 
sources, firmly established his 
reputation, which was consolidated 
by such autobiographical writings 
as Hail and Farewell, 1911-14, 
and two novels on epic themes, 
The Brook Kerith, 1916, and 
Hdloi’se and Abdlard, 1921. 

The turning century saw the late 
success of men like W. H. Hudson 
and Joseph Conrad whose literary 
beginnings had met with little 
public recognition. It also saw 
the first works of sundry men who 
wei’o to add lustre to the history 
of the English novel, namely 
H. G. Wells, Arnold Bennett, John 
Galsworthy, Somerset Maugham. 

W. H. Hudson (1841-1922) was 
over 50 when he first attracted 
attention with The Naturalist in 
La Plata, 1892, though the early 
work The Purple Land that Eng- 
land Lost, 1885, came to be con- 
sidered one of his best productions. 
His background of youth American 
life, his deep knowledge of animals 
and birds, his wonderful feeling 
for natural beauty, give a fine 
freshness to his writings, among 
which probably the most highly 
esteemed is Green Mansions, 1904. 

Joseph Conrad (1857-1924), a 
Polish sea-captain naturalised 
British in 1886, was a far more 
significant literary figure, who, 
indeed, stands right on the top 
peak among artists in fiction work- 
ing in the English language. His 
travels and encounters in and 




around the Malayan archipelago 
gave him a rich and exciting 
subject-matter ; but he was far 
from being a novelist only of the 
sea and the jungle. Strange 
dilemmas of human conscience and 
involutions of character fascinated 
him (he must have been the most 
subjective-minded master-mariner 
that ever existed) ; and he wrote 
of these things in a subtly-contrived 
prose and often in a strange in- 
volved technique of story-telling. 
Among his chief works are The 
Nigger of the Narcissus, 1897 ; 
Lord Jim, 1900 ; Typhoon (stories), 
1903 ; and Chance, 1913. 

Though his apprehension of the 
world differs profoundly from that 
of Conrad, as does his crystal-clear 
economic prose contrast with that 
of the Polish master, it is con- 
venient here to name William 
Somerset Maugham (b. 1874). 

Maugham too has rich memories 
of travels in the Malayan and 
Polynesian regions, and, like 
Conrad, he is a masterly teller of 
tales. Again like Conrad, he drew 
much from French literature, an<l 
this is well seen in his auto- 
biographical novel, Of Human 
Bondage, 1915. In the early part 
of the century he occupied himself 
chiefly with dramatic work, but 
then came many brilliant novels 
like The Moon and Sixpence, 1919 ; 
The Painted Veil, 1925 ; The 
Narrow Corner, 1932 ; and The 
Razor’s Edge, 1944 ; and some of 
the best short stories in the 
English language. 

Wells— Galsworthy — Bennett 

Three others among the older 
generation of novelists bid fair 
to rank as classics of the earlier 
part of the 20th century — H. G, 
Wells (1866-1946), John Gals- 
worthy (1867-1933), and Arnold 
Bennett (1867-1931). Each in his 
fashion reflected the lives and 
interests of dififerenb sections of 
the middle classes, ranging from 
Wells’s small tradesmen at the one 
end to Galsworthy’s solid “ men 
of property ” at the other. 

Wells began with scientific 
romances like The Time Machine, 
1895, which foreshadowed mucK 
that has come to pass. From his 
beginnings he had a remarkable 
faculty for confronting little, 
ordinary men with cataclysmic 
events ; and the ordinary lives of 
those same little men, earnest, 
struggling, lovable, and unfulfilled, 
are depicted with verve, humour, 
and understanding in books like 
Love and Mr. Lewisham, 1900 ; 
Kipps, 1905 ; and The History of 
Mr. Polly, 1910. Wells saw society 


as stupid and disorganized and 
riddled with superstition, and 
spent much of his volcanic energy 
on trying to set it to rights. 
►Socialism was one of his early 
panaceas (New Worlds for Old, 
1908) ; then came a reassessment 
of the past in The Outline of 
History, 1920. As he grew older 
his ideas widened out into schemes 
for world organization*; he died 
disappointed that mankind re- 
mained so far from the ideal he 
envisaged. 

While in Wells social criticism 
is overt, in Galsworthy it is 
implicit (at least in the novels ; 
the plays are fiercer). He is the 
chronicler pw excdlence of the 
prosperous Edwardian business 
man, showing the insensitive com- 
placency of the type in the face of 
obvious misery among those less 
well-endowed. Not that Gals- 
worthy fails to see such virtues as 
prudence, the love of home, and 
honest dealing and efficiency in 
business- He is the master of at- 
mosphere and character, brought 
out^ by delicate touching-in of 
ordinary scenes and episodes ; his 
women have a magic quality of 
their own ; and even the dogs 
which he loved are essential parts 
of the stories in which they figure. 
The whole fabric of the novels is 
suffused with gentle and civilized 
humanitarianism. The Man of 
Property, 1906, introduced the 
Forsyte family, of subsequent 
fame. They did not reappear until 
19 1 8, with the exquisite short story, 
Indian Summer of a Forsyte (in 
Five Tales) ; but thereafter, at 
intervals, appeared a whole im- 
posing series which came to be 
called The Forsyte Saga, and 
ended with Swan Song, in 1928. 

Arnold Bennett (1867-1931) 
described (and belonged to) a 
section of the middle classes far 
loss opulent and securely settled 
than the Galsworthian group with 
their investments, servants, and 
big houses. He arrived from 
►Staffordshire determined to make 
good, and succeeded in making 
both a financial success and a 
8uc,ch d^estime. The first arose 
partly from “.pot-boilers” like 
The Grand Babylon Hotel, 1902, 
and partly from the great Five 
Towns books which placed him 
among the mighty — especially The 
Old Wives’ Tale, 1908, and Clay- 
hanger, 1911. “ His strength,” 

wrote Frank Swinnerton in the 
D.N.B., “ lay in the unique degree 
of his love for simple people, and 
in his ability to see interest and 
beauty in much that to the super- 
ficial eye is squalid or tedious.” 


The literary chronicle of the 
period moves on, and many richly- 
endowed writers in varying styles 
adorn its pages. kSir Hugh Wal- 
pole (1884-1941), himself the son 
of a bishop, portrayed (among 
much else) the inwardness of 
clerical intrigue in cathedral towns; 
Sir Arthur Conan Doyle (1859- 
1930) revived the medieval past 
with spirit, and in Sherlock Holmes 
created a whole school of detective 
fiction; E. M. Forster (b. 1879) 
and Charles Morgan (b. 1894), both 
subtle and conscientious artists, 
had their large following among 
the cognoscenti as writers of deli- 
cate percipience in the analysis of 
human motive ; Aldous Huxley 
(b. 1894) began as a gaily ironical 
chronicler of the hilarious 1920s 
and turned later to more philo- 
sophical courses ; J. B. Priestley 
(b. 1894), who sprang to fame with 
his picaresque novel. The Good 
Companions, 1929, proved a many- 
sided man distinguished also as a 
critic and playwright. 

20th-Ceiitury Galaxy 
Belloc, Chesterton, Compton 
Mackenzie, May Sinclair, Phyllis 
Bentley, Phyllis Bottome, Robert 
Graves, Richard Aldington, 
“ Richard Llewellyn ” (Lloyd), 
David Garnett, C. S. Forester, 
H. E. Bates ... so the list runs 
on, of men and women of high 
literary ability each contributing 
in his or her own way to the long 
roll-call of EngUsh novelists. And 
certain single works must be 
picked out for their very special 
quality. Samuel Butler’s airto- 
biographical novel The Way of All 
Flesh, published posthumously in 
1903, is a masterly, quiet, scathing 
indictment of the religious Vic- 
torian home ; his ironical Utopian 
Erewhon, 1872, had a wide and 
pervasive influence ; Kenneth 
Grahame’s The Wind in the Wil- 
lows, 1908, suffused with a lambent 
humour, and full of poetic over- 
tones, has its special place ; and 
South Wind, 1917, by “ Norman 
Douglas ” (George Norman Doug- 
lass), is a remarkable tour deforce, 
compact of erudition, irony, wit, 
high spirits, and natural descrip- 
tion, told in a vivid, elaborate, 
gorgeous prose that was entirely 
personal. 

Broadly speaking, most of these 
authors used the classic structure 
of the novel (though Aldous 
Huxley made time-sequence ex- 
periments). Even the powerful, 
challenging D. H. Lawrence (1885- 
1930) was an innovator not 
so much in construction as in 
his deeply -felt and courageous 
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polemic for greater freedom of 
the human spirit, centring in 
sexual fulfilment. 

But there were several real 
experimentalists in form. Vir- 
ginia Woolf (1882-1941) was one 
of the most subtle and successful 
of these, with such books as 
Orlando, 1928, and To the Light- 
house, 1927- She made attempts 
(some of them very successful) in 
what has been variously called the 
“ stream of consciousness ” or 
“ interior monologue ” technique, 
which purported to reproduce the 
divagations of the human mind 
in a state of reverie. It was used 
also by Dorothy M. Richardson 
(b. 1882) and by that remarkable 
Irishman, James Joyce (1882- 
1941), who claimed to have dis- 
covered it in a forgotten novel by 
iiSdouard Dujardin called Les 
Lauriers sont coupes, 1888. Dis- 
cussion of Joyce’s masterpiece, 
Ulysses, 1922, has covered acres 
of paper. Above all it is profoundly 
Irish, not only in thought but 
in expression, and its brilliance of 
insight and tremendous humorous 
force can be truly savoured only 
by a reader who has lived in Ire- 
land and Imows how Irishmen 
live, reason (or fail to reason), and 
speak- His word- coinages are for 
the most part apt and ingenious, 
though unfortunately in his last 
work, Finnegan^s Wake, 1939, 
they are allowed to run riot into 
obscurity. Earlier works like 
Dubliners, 1914, and A Portrait 
of the Artist as a Young Man, 
1916, have higher qualities. 

Benaissance o! Ihe Drama 

From the time of Sheridan the 
English drama languished in a 
swamp of mediocrity for about 
a century. In the 1880s a revival 
became evident, especially in the 
social drama of Henry Arthur 
Jones (1851-1929) and Arthur W. 
Pinero (1855-1934), quickly fol- 
lowed by the kingfisher-like appari- 
tion of Oscar Wilde (1854-1900). 
Without being a genius or a deep 
thinker, Jones was one of the 
most accomplished theatrical 
craftsmen of his time, and a 
' master of situation and of natural 
dialc^e (The Silver King, in 
collaboration, 1882; The Liars, 
1897). Pinero, likewise, was a 
consummate technician, and in an 
output of over 50 plays wrote at 
least one — ^The Second Mrs. Tan- 
queray, 1893— that made theatri- 
cal history. 

Ear outstripping these drama- 
tists in talent, in wit, and ulti- 
mately in world-wide ridcme was 
the eccentric, precious, amoral 


Oscar Wilde, perhaps the most 
typical figure in that period of 
transition and effervescence, “ the 
1890s”— a period in which Vic- 
torian values were in process of 
liquidation and in which many 
men of letters were writing not 
so much out of the plain need for 
self-expression as by compulsion 
of aesthetic theories, some of them 
arising out of the writings of 
Walter Horatio Pater (1839-94). 
It was a period in which “ Art ” 
began to be spelt with a capital 
letter, and in which artists (not 
always to the benefit of their 
work) began to think of them- 
selves as souls apart, living in an 
ethereal atmosphere not to be 
understood or entered by the 
average man. Wilde’s novel, The 
Picture of Dorian Gray, 1891, 
despite its sensuousness and its 
undercurrent of diabolism, had a 
clear and unequivocal moral com- 
pulsion, Then came the brilliant, 
flashing comedies — Lady Winder- 
mere’s Fan, 1893 ; A Woman of 
No Importance, 1894 ; and others. 
Here was sparkling wit and im- 
pudent, well-turned paradox 
(much of it hinging on the in- 
verted proverb) the like of which 
had hardly been seen before on 
the English stage. 

Bealism in Ihe ^Theatre 
There is more than a touch of 
fantasy in the superbly-turned 
phrases of Wilde’s characters ; but 
soon the tide of realism, bearing 
the ship of Henrik Ibsen, was to 
rise full flood. It brought with it 
as its most important argosy the 
work of George Bernard Shaw 
(1856-1950), like Wilde in being an 
Irishman but in nothing else. 
Socialist, teetotaller, non-smoker, 
vegetarian, freethinker, anti -vac- 
cinationist, Shaw had all the out- 
ward stigmata of a crank, but was 
saved by his agile brain and brilli- 
ant wit from being either a bore 
or a mugwump. He belaboured 
with a wiU such things as slum 
landlordism, prostitution, narrow 
patriotism, medical mumbo- 
jumbo. He found means of ex- 
pression in social plays like Arms 
and the Man, 1894 ; John Bull’s 
Other Island, 1904; and The 
Doctor’s Dilemma, 1906 ; in 
philosophical plays like Man and 
Superman, 1903, and Back to 
Methuselah, 1917—20 ; and even 
turned to history, seen in his own 
unorthodox light, in Saint Joan, 
1923. By sheer wit, and force of 
character, and dramatic skill, he 
carried with him audiences com- 
posed for the most part of people 
holding views inimical to his own 


— and this in spite of the enorm- 
ously long speeches he often put 
into the mouths of his characters. 
The lucidly -argued prefaces which 
were published with the plays are 
models of prose polemic on a very 
high level. 

Yet a third type of Irishman, full 
of the fey (and often sinister) 
poetry of the Celtic spirit, was 
John M. Synge (1871-1909), who 
was associated with the Abbey 
Theatre, Dublin (where several of 
his plays were hissed or caused 
rioting because of their uncom- 
promising views of some aspects of 
Irish character). Of the half-dozen 
or so plays he left, the most dis- 
tinguished and memorable is The 
Playboy of the Western World, 
1907, in which a superb verbal 
music is produced by using “ one 
or two words only that I have not 
heard among the country people 
of Ireland, or spoken in my own 
nursery before I could read the 
newspapers.” 

In despite of two world wars, a 
long and miserable economic 
slump, and the competition of the 
cinema, the theatre in England 
retained its vitality, and various 
dramatic genres were well repre- 
sented by (among others) J. M. 
Barrio, Lord Dunsany, St. John 
Ervine, John Galsworthy, W. 
Somerset - Maugham, Stanley 
Houghton, “ James Bridie ” (0. 
H. Mavor), No5l Coward, Terence 
Rattigan, S^an O’Casey, Rudolf 
Besier, William Douglas Home, 
Emlyn Williams, Christopher Fry. 

Poets o! 1870-1980 

Many practitioners of verse 
contributed worthy material to 
the treasury of English poetry. 
Meredith, Hardy, Kipling have 
considerable status in this world 
as well as in the domair of prose. 
Hardy’s fame as a novelist has 
overshadowed his achievement 
as a poet ; but it should not be 
forgotten that his first lyric is 
dated 1865, that the last thirty 
years of his life were devoted 
entirely to poetry, and that he him- 
self esteemed his verse more highly 
than his prose. 

Minor poets there were in 
plenty during this period. Per- 
haps the most distinguished was 
the sad, other-worldly, drug-sod- 
den figure of Francis Thompson, 
who, by grace of the Meynell 
family (who rescued him from the 
extremes of poverty and degrada- 
tion), published a few volumes of 
exquisitely-turned lyrical poeiay, 
mystically religious in feeling. 
Others at work in the 'nineties who 
had their gleams of felicity were 
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John Davidson (1857-1909), Rich- 
ard Le Gallienne (1866-1947), 
Lionel Johnson (1867-1902), Ern- 
est Dowson (1867-1900), Wilfrid 
Sea wen Blunt (1840-1922), and 
Alice Meynell (1847-1922). Some- 
times the gleams Mamed up into a 
blaze of near-genius, as in Dow- 
son’s “ I have loved thee, Cynara,” 
Among the lighter versifiers W. S. 
Gilbert (1836-1911), collaborator 
in the famous Gilbert and Sullivan 
operas, wrote hundreds of skil- 
fully-rhymed and witty lyrics, 
phrases from which have passed 
into the language. Austin Dobson 
(1840-1921) was a finished and 
stylish practitioner of such charm- 
ing and difficult French forms as 
the rondeau, the ballade, and the 
triolet. In the realm of sheer farce 
Hilaire Belloc’s Cautionary Tales, 
1907, are delicious. 

Significant Figure of Veats 
A far larger figure than any of 
these was William Butler Yeats 
(1865-1939), another Irishman, 
described by Holbrook Jackson as 
“ the fullest expression of the in- 
tellectual Celt.” A writer of great 
imaginative penetration, a master 
of the magic word, he was in his 
younger years in l^ondon as- 
sociated with such aesthetes as 
Dowson and Lionel Johnson in the 
Rhymers’ Club, of which he was 
co-founder. Later his literary as- 
sociation with Lady (Isabella 
Augusta) Gregory (1852-1932), 
herself a noteworthy writer, led 
him to immerse himself in Irish 
folk lore and legend. Together with 
Synge, they founded the Abbey 
Theatre, Dublin. Yeats was one of 
the most significant figures of his 
age, and won the deference of much 
younger poets working in an 
idiom very different from his. 

Not quite comparable in stature 
was Robert Bridges (1844-1930), 
who, happy in the possession of 
ample means, approached poetic 
expression very slowly, after long 
study of the masters. He de- 
veloped an intense interest in the 
mechanics of prosody, working in 
an accentual verse system of his 
own devising. His work is intel- 
lectually distinguished, but diffi- 
cult and lacking in warmth. On 
his eighty-fifth birthday in 1929 ho 
published the long poem, The 
Testament of Beauty, which was a 
summing up on his lifetime’s ex- 
perience in philosophy and 
aesthetics. 

Gerard Manley Hopkins (1844- 
89), Jesuit priest and a dose friend 
of Bridges, occupies a peculiar but 
important position. Having des- 
troyed all his work don© before his 


ordination in 1874, he made no 
attempt at publication of further 
poems, but sent them privately to 
Bridges, who published them in 
1918, when their impact on the 
young men of that day was tre- 
mendous. Hopkins was a metri- 
cal innovator of the first order, 
with his own prosodic invention 
called “ sprung rhythm,” using 
feet ranging from one to four 
syllables and making skilful use 
of the old devices of alliteration 
and assonance. Cecil Day Lewis 
.(b. 1904), himself a distinguished 
poet, speaks of Hopkins’s light- 
ning dashes from image to image, 
so quick that we are unable at first 
to perceive the points of contact.” 

John Masefield (b. 1878) was a 
prolific producer of poems, plays, 
biographies, critical studies, mis- 
cellaneous writings, and novels of 
breathless speed and action. As a 
poet, he had his feet firmly planted 
on the ground, and his vocabulary 
was hewn out of the rock of 
ordinary, everyday speech. His 
long narrative poems, like Reynard 
the Fox, 1919, are rapid and racy, 
powerful and full of descriptive 
genius-— marred occasionally by 
sudden lapses into a more-than- 
Wordsworthian bathos. Some of 
his sea lyrics, like Sea Fever, 1902, 
have found and merited their place 
in the anthologies. 

Among the many and varied 
poetic artists of the later years, 
the literate public will not soon 
forget the names of Lascelles 
Abercrombie, A. E. Housman, 
Rupert Brooke, Wilfred Owen, 
James Elroy Flecker, Siegfried 
Sassoon, Edmund Blunden, Walter 
De la Mare, Gordon Bottomley. 
The Imagists, headed by T. E. 
Hulme and F. S. Flint, made their 
own special contribution to new 
modes of thought and expression. 
W. H. Davies (1870-1940) not only 
showed a delicate lyrical gift, but 
in his frank, rapid, meaty Auto- 
biography of a Super-Tramp, 1907, 
wrote what is likely to remain one 
of the “ books of the century.” 

Iconoclasts and Others 
. Iconoclasts like T. S. Eliot 
(b. 1888) and Dame Edith Sitwell 
(b. 1887) demand of their readers 
something like what Nietzsche 
called “ a tranavaluation of all 
values,” or at least a complete cri- 
tical reorientation. Their status 
remains controversial, and many 
readers of high intelligence find 
them simply unreadable. But to a 
large group of othera Eliot, at least, 
has become a prophet and a pope. 
A writer of erudite equipment, he 
expressed his contempt of modern 


civilization in The Waste Land, 
1922, and became more contem- 
plative and obscure as time went 
on. He also made successful ex- 
cursions into poetic drama. 

Edith Sitw'-ell and her two 
talented brothers, Osbert (a novel- 
ist of mark) and Sacheverell (poet 
and miscellaneous writer), formed 
a combative literary pressure 
group in the 1920s and 1930s. Her 
poetry depended on verbal music 
and association rather than on any 
intellectual apprehension of the 
world ultimately referable to logic. 

It used a system of imagery that, 
for example, attributed sound to 
light and colour to sound. She 
had an undoubted faculty for 
word-music, though she demanded 
of her readers an abnormal mode 
of seeing and hearing. 

The period saw an effiorescence 
of the essay, mostly of the Elian 
type, worthily maintained by such 
men as E. V. Lucas, A. G. Gar- 
diner, Robert Lynd, Hilaire Bel- 
loc, G. K. Chesterton, and Max 
Beerbohm (1872-1956). “ May,” 

spanning the whole period, was 
the most “ miscellaneous ” of 
writers, and the heau ideal of the 
witty, worldly sophisticated man 
of letters — novelist, parodist, 
essayist, caricaturist. 

The field of the short story bore a 
rich crop. Kipling, Wells, Conrad, 
and Maugham (of those already 
named) were supreme, and almost 
(or often quite) of comparable level 
were Walter De la Mare, Oliver 
Onions, Algernon Blackwood, 
A. E. Coppard, and Rhys Davies. 

Into biography Lytton Strachey 
(Eminent Victorians ; Queen Vic- 
toria) introduced something like 
the novelist’s technique. History 
produced such giants as G. M. Tre- 
velyan and Arnold J. Toynbee ; 
social psychology, Havelock Ellis ; 
English literary criticism, such, 
monumental scholars as Sir Arthur 
Quilier-Couch, George Saintsbury, 
and Oliver Elton ; anthropology 
Sir James Frazer’s The Golden 
BougK The Near East came alive 
under the hands of C. M. Doughty 
and T. E. Lawrence. 

Two lonely, unclassifiable spirits 
are “ W. N. P. Barbellion ” (Bruce 
Frederick Cummings, 1889-1919), 
who produced in The Journal of a 
Disappointed Man, 1919, a master- 
piece of autobiography in diary 
form ; and “ George Orwell ” 
(Eric Arthur Blair, 1903-50), who 
in 1949 published the grim and 
bitter 1984, and in 1945 the gay and 
mocking Animal Farm, each in its 
different way a searing attack on 
the totalitarian state. 

Herbert B. Grimsditeb 
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Englishry. Term used in early 
English law. The presentment of 
Englishry was the offering of proof, 
in cases of violent death, that the 
person killed was an Englishman, 
not a Korman, as, if a Norman was 
killed, the community had to pay 
a fine. This collective punish- 
ment was abolished in the time of 
Edward III. The term was also 
used by Macaulay and others for 
the English settlers in Ireland. 

Engfish Setter. An elegant 
gundog of stable temperament 
and keen game sense. It has a 
long, lean head and deep muzzle. 
The ears are set on low, the nos- 
trils are wide, the chest deep. 
The tail is carried in a slight curve 
with long hair (the flag) on its 
under side. The coat is slightly 



English Setter, Shiplake Snow white, 
a good example oi this breed 


wavy, long and silky vdth fea- 
thered legs. Colours are black and 
white, lemon and white, liver and 
white, the tri-colour (black, white, 
and tan). “ Freckles ” over the 
whole body are preferred to heavy 
patches of colour. Height 25-27 
ins., weight fiO-65 Ib. 

English-Speaking Union OF 
THE Commonwealth, The. Brit- 
ish s^tion of a Commonwealth- 
American organization. Founded 
in 1918 by Sir Evelyn Wrench “ to 
draw together in the bond of 
comradeship the English-speaking 
peoples of the world,” it is the 
oldest and largest voluntary so- 
ciety of its kind and works in 
close collaboration with a sister 
society, the English-Speaking 
Union of the U.S.A. Membership 
in the U.K. and Commonwealth 
was 33,000 at the end of 1956; 
that of U.S. society was 24,000* 
it publishes the “ English-Speak^ 
mg^ World ’’ bi-monthly ; other 
activities include promotion ol 
cultural activities, provision of 
travel grants, arranging of persona) 
interchanges with the U.S.A, 
There is a residential club at the 
h.q., Dartmouth House, 37, 
Charles Street, London, W.l. 

English Springer. Spaniel 
so-called because it springs or 
flushes, game. One of the^most 
popular and useful gundogs, it is 


also one of the oldest, having 
been used to find game for the 
falcons and greyhounds of old. 
A compact, upstanding dog, high- 
est on the leg of all the land 
spaniels, it has a head of medium 
length, fairly broad skull, good 
nostrils, long, wide ears hold close 
to the head, tail carried low. The 
coat is close, weather resisting, 
and straight, in colour liver and 
white, black and white, or cither of 
these with tan markings ; height 
about 20 ins., weight about 50 lb. 

Engraver Beetle or Bark 
Beetle (Scoli/tidae). Group of 
small cylindrical beetles, of which 
there are numerous species. IMost 
of them burrow under the bark 
of trees, where the female lays her 
eggs in a straight tunnel from 
which the grubs burrow out at 
right angles. Most of the species 
are extremely destructive, causing 
much damage in the forests of 
the U.S.A. and Europe. 

Engraving. ( 1 ) Art of dra wing 
on metal or wood by means of an 
incised line ; and (2) impression in 
ink obtained from such drawing on 
paper or similar substance. Wood 
engraving, which is really wood 
cutting, has its own entry ; so 
also has lithography, a form of 
engraving on stone. 

In the metal process, called in- 
taglio, the lines are sunk or incised 
by means of a graver or burin, a 
steel rod four or five inches long, 
of square or lozenge section, with 
a cutting point and edges obtained 
by ^ sharpening the head in an 
oblique section. 

Plates of several different metals 
have been used for intaglio engrav- 
ing: copper, steel, zinc, iron, 
silver, and even brass and pewtei’. 
Copper and steel are by far the 
most common. Pure copper is 
softer and easier to work than 
pure steel, but for the same reason 
does not wear so well under the 
press as the harder metal, and so 
does not throw off as many good 
impressions. The use of steel 
plates, though they are less duc- 
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tile, w'as developed during the 19th 
century on account of their greater 
powers of resistance, until the 
copper plate covered with galvan- 
ise<l steel was substituted for them. 

The lines of an engi-aving on 
metal are often modified by the 
use of the etching needle', but 
etching, although a branch of 
engraving, differs from it in so 
many resiiects that it constitutes 
a sejiarate art and is described 
separately. The line of the graver, 
for example, is obtained by direct 
pressure upon the metal, whereas 
the etching needle is used hke a 
pencil, the subsequent incision 
being obtained by the “biting” of 
the acid on the plate. 

There is evidence of the exist- 
ence of w'ood-cut playing cards as 
early as 1440. According to 
Vasari (1511-74) the art of intaglio 
engraving was invented by Maso 
Finiguei-i'a, a Florentine gold- 
smith and nicllist, in 1460; but 
there is reason to believe that the 
art was already being practised 
in Italy as early as 1450 ; and the 
earliest extant intaglio engraving, 
a “ Idagellation ” belonging to a 
Passion series in the Berlin 
Museum and attributed to a master 
in Upper Germany, is dated 1446. 
But Kiniguerra’s work may serve 
as a starting point for the history 
of that school of Italian engravers 
that arose directly out of the niello 
workers of the 15th century. At 



% on copper of a sketch by G. Morland, 
was engraved. Right, the impression 
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firsfc the taking of impressions 
from the gold and silver plates en- 
graved according to the niello 
method by the goldsmith or silver- 
smith was, doubtless, for the sake 
merely of checking his work ; later, 
as the artistic value of the im- 
pression itself became evident, the 
scope of engraving was extended 

Among famous Italian painters 
of the 15th century who practised 
engraving were Antonio Pollaiuolo 
and Andrea Mantegna {q.v.) , and 
Marco Antonio Raimondi, the en- 
graver of Raphaeks pictures, may 
be claimed as the first of the “ repro- 
ductive ” engravers. In Germany 
an illustrious school of engravers 
flourished in the late 15th century, 
including in its ranks Martin Schon- 
gauer Albrecht Diirer, Albrecht 
Altdorfer, the Behams, and Hein- 
rich Aldegrever. Line engraving 
wasBomewhat later in beginning in 
France, but Jean Duvet (1485-1561 ) 
and Jean Cousin (1501-89) were 
famous, and the French portrait 
engravers of the 17th century 
touched heights that have hardly 
been equalled since. In Great 
Britain the great artists of the 
18th and early 19th centuries owe 
much to British reproductive ” 
engravers, and William Blake’s 
work in this medium was unique. 

Engrossing (Fr. en gros, in 
large). Term used by English 
lawyers for the copying out, in a 
“fair hand,” of any legal docu- 
ment. A lawyer always makes out 
a draft of any important docu- 
ment,- and has it engrossed, and 
the engrossment is executed by 
the parties concerned. 

Engrossing. Word used in 
former days in England for what 
amounts to buying and selling 
wholesale. In other words the 
engrosser was a middleman. This 
was early regarded q-s an offence 
against law and custom, for it 
tended to put up the price, and 
various statutes declared it illegal, 
the chief being one of 1552. These 
wete directed mainly against the 
buying and selling of corn and 
other foodstuffs wholesale, and 
the operation of the laws tended to 
keep these in and around the places 
where they were grown. As society 
became more specialised this was 
irksome, and even when the laws 
Were in full force licences were 
issued allowing certain persons to 
buy and sell wholesale. In 1663 
an Act permitted engrossing as 
long As the price of corn did not 
exceed 48s. a quarter : and in 1773 
the earlier statutes against it were 
repealed As an offence against 
the common law engrossing dis- 
appeared finally in 1844. 


Enham, or Knight’s Enham 
Village of Hampshire, England 
2 m. N. of Andover. In 1919 the 
Enham estate of 1,027 acres was 
taken over by the Village Centres 
Council for the establishment of a 
centre for disabled ex-servicemen 
after the First Great War. Living 
accommodation and workshops 
were erected for training men in 
furniture and boot making, car- 
pentry, tailoring, building, paint- 
ing, agriculture, horticulture, and 
the care of livestock and poultry. 
The British Red Cross made a 
grant of £10,000 for a medical 
block for the treatment of physical 
disabilities, and the pS3^cho- thera- 
peutic treatment of neurasthenic 
and shell-shock cases. 

In 1945 a sum of £250,000 sub- 
scribed b}' the people of Egv’pt in 
gratitude for the battle of Alamein 
was set aside for the extension of 
the village centre to accommodate 
men disabled in the Second Great 
War. The memorial, known as 
Alamein village, provided for the 
erection of 100 houses, a medical 
unit, hostels, and ancillary build- 
ings. The settlement was re-named 
the Enham-Alamein Centre. Its 
offices are at 16, Grosvenor Place, 
London, S.W.l. 

Enharmonic (Gr. enarmonikos, 
fitting in). In music, the interval 
between, for example, E natural 
and F fiat, or C sharp and D flat. 
Through the influence of the key- 
board instruments, with their 
fixed twelve notes to the octave, 
the term often loses this meaning 
and is defined as “ a change of 
name without a change of pitch.’' 

K.,Ff Ke,JS 



Enharmonic. Example ot enharmonic 
change in music 

Enid. City of Oklahoma. U.S.A., 
the CO. seat of Garfield co. It is 
65 m. by rly. N. of Oklahoma and 
has an airport. The centre of an 
oil, gas, and grain producing region 
and of dairy and poultry farms, it 
has oil refineries, grain elevators, 
meat-packing plants, flour mills, 
and rly, shops. It makes drills, 
farm implements, wagons, lorries, 
glue, and gloves. The seat of 
Phillips university, it dates from 
1893, when it was granted its city 
charter. Pop. (1950) 36,017. 

Enigma Variations. Popular 
name for the Variations on an 
Original Theme (Enigma) for full 


orchestra composed by Elgar as his 
opus 36 and first performed under 
Richter at S, James’s Hall, Lon- 
don, June 19, 1899. The work, fre- 
quently performed in whole or in 
part, ow^es its sub-title to Elgar’s 
statement that there runs through 
it another theme that is not heard. 
A grave, slow theme is followed by 
13 variations, each given a title 
indicating by initials or a nickname 
one of the composer’s “ friends 
pictured within.” All have been 
identified, from no. 1, the com- 
poser’s wife, to the finale, which 
runs straight on from No. 1 3, and 
represents Elgar himself. Sensitive 
treatment of solo instruments and 
an orchestral richness mark the 
whole w'ork. 

Eniwetok. Atoll in the Marshall 
Is. (g.v.). Fortified by the Japan- 
ese, Eniwetok w'as attacked by U.S. 
forces in 1944. Enge be, chief island 
in the atoll, was seized Feb. 18, 
Parry 1. Feb. 22 ; 3,000 Japanese 
were killed in the fighting. In 1947 
Eniwetok was made into a perman- 
ent testing ground for atomic 
weapons, its 137 inhabitants being 
resettled on Ujelong, another of 
the Marshall Is. 

Enki. Sumerian name for Ea 
iq.v.). 

Enlil OR Ellil. The high god 
of the Babylonian pantheon, the 
Semitic Bel, lord. He was god of 
the wind and lord of the earth, as 
Anu was lord of the sky and Ea of 
the waters. He reigned over man- 
kind and determined mortal des- 
tinies. His temple, E-Kur, the 
“ house of the mountain,” at 
Nippur iq.v.), venerated through- 
out Mesopotamia, was a place of 
pilgrimage; a temple was built 
in his honour at Asshur. His 
consort and female counterpart, 

Ninlil, was later called Belit, lady. 

Enlistment. Act of tiie juidivid- 
ual in voluntarily contracting to 
render military service as a private 
soldier to the state. In Great Brit- 
ain the form of contract is the at- 
testation paper, which the recruit, 
after being accepted and passed as 
medically fit, signs when taking the 
oath of allegiance, in the presence 
of an officer, magistrate, or other 
public dignitary, who witnesses or 
attests the signature. The period 
of service in the British army is 
laid down in the Army Act and 
recruiting regulations, and is nor- 
mally 12 years, which may be 
spent wholly with the colours or 
part with the colours and part 
in the army reserve. Recruits 
may choose the branch of the 
service they prefer, and skilled 
men usually select one of the 
specialist corps. In the line the 
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Enniskillen, Fermanagh, N. Ireland. View o£ the town 
and quays on the river connecting the upper and 
lower loughs Erne 


recruit may choose any regiment 
for which he has a preference and 
which is open to recruiting. He 
cannot then, during peace time, be 
transferred to another regiment, 
outside certain territorial groups, _ 
without his consent. By Act of 
parliament men may, in time of 
war or emergency, he compulsorily 
transferred from one corps to 
another to meet service needs. A 
branch of the army is detailed for 
recruiting duties, with an officer in 
charge of each district. Aliens and 
negroes may enlist in the British 
army, but cannot be promoted 
beyond the rank of warrant officer. 

Eima, City of Sicily, Italy, 
capital of the prov. of Enna. On 
a plateau 2,615 ft. high, it has a 
Saracenic citadel commanding one 
of the b^t views in Sicily. Enna 
was captured by the Normans 
1087 ; its cathedral wus founded 
1307. First mentioned in history 
as having been taken by Dionysius 
1 c. 397 B.C., it took part in the last 
Greek revolt against Rome, and its 
people were massacred ; in 134-132 
B.c. it figured in the first great slave 
revolt as h.q. of the rebels. It was 
a centre of Demeter worship. It 
was the Roman Castrum Ennae, 
corrupted in Arabic to Kasr-Yani. 
whence it was long called Castro 
giovanni. Mussolini restored the 
name Enna. Pop. (1951) 27,024. 

Eimerdale» Lake in W. of 
Cumberland, England. From it 
Whitehaven draws its water sup- 
ply ; it is 3 m. long and ^ m. broad. 

Enn i s . Urban dist. and co. 
town of eo, Clare, Irish Republic, 
on the Fergus river, 25 m. N.W. of 
Limerick by rly. Here are the 
Roman Catholic pro-cathedral and 
college of the diocese of Killaloe, 
and the ruins of a Franciscan 
abbey, ^ Ennis has a statue of 
0 Connell and near by are the 
ruins of Clare Abbey. Furniture 
and bootlaces are made. Market 
day, Sat. Pop. (1951) 6,099. 

E nniskill en or Inniskilling 
Bor., market town, and oo. town of 
Fermanagh, N. Ireland. It stands 
r — - — 3-—— — y on an island in 

the river between 
the upper and 
lower loughs 
Erne, and has 
suburbs on either 
side, with which 
it is connected by 

Euniskilleii arms Eas 

a rly. station 

90 m. W.S.W. of Belfast. There 
are some small manufactures and 
a fair trade in agricultural produce. 
Enniskillen became a municipality 


about 1600, and 
was represented 
in the Irish par- 
liament. From 
1800 to 1S85 it 
sent one mem- 
ber to the parlia- 
ment of the U.K. 

It is chiefly 
famous, however, 
as a Protestant 
stronghold in the 
time of William 
III, and as giving 
its name (in the 
form InniskilHng ) 
to two regiments 
of the British 
army, fusiliers 
and dragoons. Market days, Tues. 
and Thurs. Pop. (1951) 6,318. 

Ennius, Quintus (239-169 
B.C.). Earliest of the great Roman 
poets. Born at Rudiao, in Calabria, 
he was not a full Roman citizen, 
acquiring that privilege at a later 
date. While serving in the Roman 
army in Sardinia, he attracted the 
notice of the elder Cato, who took 
him to Romo, where his knowledge 
of Greek and literary acquirements 
procured him admission to the 
Scipionic circle. His works em- 
braced a wide variety of subjects, 
but it was as the author of some 
twenty tragedies and of the An- 
nales, an epic of Roman history — 
in which, for the first time, the 
Latin language was moulded to the 
Greek hexameter — that Ennius 
achieved immortality. Only frag- 
ments of his works survive, clu<‘fly 
in the form of quotations in later 
writers, especially Cicero, Some 
ancient critics regarded him as the 
equal even of Virgil, but his versi- 
fication, though possessing a cer- 
tain rugged dignity, is harsh com- 
pared with the finish which Latin 
poetry attained in the hands of 
Horace and Virgil. 

Enns. Town and river of Aus- 
tria. The town, which is 11 m. S.E. 
of Linz, stands just where the 
river falls into the Danube. An 
old place, it grew up around a 
castle built about 900. It became 
a free city, and was at one time a 
prosperous commercial place. Its 
chief buildings are the town hall, 
the castle, built in the 18th century, 
and a Gothic church. The river 
rises in the mountains near Rad- 
stadt and flows through Styria, 
passing through lovely mountain- 
ous scenery. Its course is east and 
then nortL Its chief tributaries 
are the Salza and Steyer ; its 
length is about 150 m. 

Enoch. Name of four men in 
the O.T. They are a son of Cain, a 
grandson of Abraham, a son of 


Reuben, and a son of Jared. The 
last, the father of Mcthusalch, is 
recorded to have lived 365 years, 
and to have been translated with- 
out dying. He is described as being 
the seventh from Adam, and the 
Epistle of Jude (verso 14) quotes a 
prophecy ascribed to Mm. 

Enoch, The Book of. One of 
tlie non-eanonical O.T. Apocrypha 
or Pseudepigraplia (^'.e. works 
written under an assumed name), 
written originally partly in Ara- 
maic and partly in Hebrew. It 
incorporates fragments of the 
Book of Noah. The work is not 
a unity in any sense', and ranges 
from about 200 b.o. to a.d. 64. It 
has therefore been described as a 
library ratlicr than a single book. 
In the words of Dr. Charles (Re- 
ligious Development Between the 
Old and the New Testamt'iits), “ it 
touches upon every subject that 
could have arisen in the ancient 
schools of the prophets.” These 
subjects include the origin of evil, 
the millennium, the Messiah, the 
future life, and even the Hebrew 
calendar. The book seems to have 
had a considerable influence on 
N.T. theology. Apocrypha. 

Enoch, Book of thr Secrets 
OF. A book belonging to the same 
category as the Book of Enoch (v.a.). 
Dr. Charles describes this book as 
2 Enoch and the Book of Enoch 
as 1 Enoch. The work, preserved 
only in Slavonic, seems to have 
been written by a Hellenistic Jew 
in Egypt at about the beginning of 
the Christian ora. It is related in 
some way to a Hebrew book re- 
ferred to in Jewish literature (in 
the Zohar) as “the Book of Enoch” 
and the “ Book of the Secrets of 
Enoch.” The writer is orthodox, 
but at the same time so broad- 
minded as to adopt into his philo- 
sophical system Platonic, Egyp- 
tian. and Zend elements. The book 
describes Enoch’s ascension and 
voyage through the seven heavens. 
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Enoch Arden. Narrative poem 
in blank verse by Tennyson, 
written in 1862 and published two 
years later. It tells of a seaman 
who travels abroad, is wrecked, 
and after years without communi- 
cation comes home to learn that his 
wife has married again. There are 
beautiful descriptive passages, and 
a quiet emphasis, characteristic of 
the poet, on change and loss as 
elements in life. 

Ensa. Popular name for Enter- 
tainments National Service Asso- 
ciation, formed in 1939 by Basil 

Dean to provide 

T entertainment for 

British services, 
Ensa had its head- 

Theatre Royal, 
Ensa badge Drury Lane, 

London, and assumed responsi- 
bility for entertaining troops at 
home and overseas, being spon- 
sored by the Navy, Army, and 
Air Force Institutes. Its activities 
included variety, concerts, drama, 
broadcasting, and cinema shows. 
On Nov. 12, 1939, the first con- 
cert was given to the B.E.F. in 
France, and up to June, 1940, 
over 5,500 entertainments were 
given in that country and attended 
by 2,242,559 persons. 

In Great Britain each command 
was allotted about 20 parties 
giving 150 performances a week. 
From July, 1940, to Jan., 1942, 
audiences totalled 50,000,000. 
During 1942-43 Ensa parties were 
transported to and from 22,000 
locations, travelling some 2,000,000 
miles. They toured in North 
Africa, the Middle East, Italy, 
Iceland, and India. In 1944, 
30,000 cinema shows and 12,000 
stage performances drew nearly 
20,000,000 people. . The, total 
expenditure of Ensa, excluding 
India and Burma, was almost 
£15,000,000. 

India had its Ensa, although, 
owing to the long distances to be 
travelled, units were encouraged 
to provide their own entertain- 
ment. In Burma the first shows 
were given in March, 1944, on the 
[mphal sector ; on the Chindwin 
performances were under an 
armed guard, lest a Japanese 
patrol should attack. By Jan., 
1945, ten concert parties, five 
dramatic companies, and a poo' 
of artists were operating in India, 
Ceylon, and Burma. Troops 
isolated in Waziristan, Pf'rsia, 
Iraq, and Tanganyika were visited 
by Ensa parties. In N.W. Europe, 
during the long, bitterly cold 
winter of 1944-45, Ensa sometimes 


performed in lavishly equipped 
theatres in base areas, more often 
in half -demolished buildings close 
to the front line. Rediffusion 
vans, equipped with libraries of 
500 records, visited troops in 
out-of-the-w'ay localities. 

At home Ensa artists provided 
entertainments for British and 
Allied forces and civilian war 
workers throughout the country 
until March, 1946. Ensa was 
succeeded by Combined Services 
Entertainment, which provided 
for every soldier a cinema show 
at least once a week and a live 
performance every five weeks ; it 
was disbanded on Aug. 31, 1946. 
Consult The Theatre at War, Basil 
Dean, 1956. 

Enschede. Town of the Nether- 
lands, in the province of Overyssel. 
It is 29 m. E.N.E. of Zutphen. A 
seat of the cotton-spinning and 
weaving industries, Enschede is 
also a railway junction. It was 
severely damaged by a conflagra- 
tion in 1862. The British 11th 
armoured division liberated it from 
the Germans in the Second Great 
War, April 2, 1945. Pop. (1955) 
115,227. 

Ensemble (Lat. in simul, at 
the same time ; Fr., together). In 
music, something which is con- 
sidered as a whole, or with all the 
parts taken together, e.g. the 
united performance of all voices 
or instruments engaged in render- 
ing a piece of concerted music, 
like a quartet or quintet ; the 
united performance of an or- 
chestra or chorus ; the total 
effect of such performance. By 
extension the term is applied to 
a theatrical performance, includ- 
ing scenery, costumes, etc. 

Ensign. Flag which a ship car- 
ries astern to indicate her nation- 
ality. Each country has separate 



ensigns for its navy and its mercan- 
tile marine. Great Britain has 
three, allocated since 1864 as 
follows : the white ensign is 
flown only by ships of the Royal 
Navy and vessels of the Royal 
Yacht Squadron ; the blue ensign 
is the flag of the Royal Naval 
Reserve ; and the red ensign is the 
flag of the me/'chant service. The 


earliest date on which the S. 
George’s cross, the forerunner of 
the white ensign, was flown by 
English admirals was in the Cadiz 
expedition of 1596. The Pv,oyal Air 
Force ensign consists of a sky-blue 
ground with the union flag in the 
jack and the R.A.F. red, white 
and blue roundel in the fly. The 
civilian ensign is also of sky-blue 
ground with the union flag in the 
jack ; it carries in addition a dark 
blue cross edged with white. War 
department vessels fly a blue 
ensign with crossed swords in the 
fly. When a ship flies her ensign 
upside down it denotes that she is 
in distress. Pron. Ens’n. See Flag. 

Ensign. Rank in the British 
army, now obsolete. It was 
given to an officer of the infantry 
on first being commissioned, and 
it was his duty to carry and 
guard the regimental colours, both 
on parade and in the field. The 
corresponding rank in the cavalry 
was cornet, and both were dis- 
carded in 1871 when the purchase 
of commissions was abolished, the 
rank of second-lieutenant being 
substituted. Ensign is a rank in 
the United States navy held by 
the lowest grade of officer and 
equivalent to midshipman in the 
Royal Navy. Pro9^., En’-sine. 

Ensilage. Food for farm live- 
stock produced by preserving 
fodder crops in a green, succulent 
condition for use at a later date. 
When the cost of labour in the 
production of root crops was low, 
the practice of ensiling fodder 
material did not receive much 
attention in Great Britain ; now 
with greatly increased labour costs 
the practice is general. Crops 
best suited for ensiling are mix- 
tures of oats and tares, oats and 
peas on light land, and oats, 
beans, and taros on heavy land. 
Tares and peas require a plant 
such as oats to support them 
and prevent their becoming fouled 
with soil in wet weather. But 
any green, succulent vegetable 
material can be ensiled ; and in 
weather unfavourable for hay- 
making, grass is frequently used. 
In the. U.S-A. green maize, 
sorghum, and sunfiowers are 
commonly grown for ensilage. 

The three methods by which 
ensilage is made are siloing, 
clamping, and stacking. The silo 
is a building of timber, concrete, 
etc., frequently taking the form 
of a tower 30 or more feet 
high. 'The silage crop is gathered 
in a green condition, cut into 
small lengths, blown into the top 
of the silo, and distributed and 
consolidated by hand. Silos of 
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this description involve substantial 
capital outlay but are free from 
the waste occurring in clamping 
or stacking. Gamping consists 
of dumping the green crop straight 
from the field into an excavated 
space 1-3 ft. deep. Consolida- 
tion is provided by the filled carts 
which are dra^vn over the top of 
the clamp as it is formed. Earth 
is then piled against the sides and 
on top of the heap to maintain 
compactness and exclude the air. 
Silage stacks, built at any con- 
venient position in a field, are 
formed of the green crop carted 
straight from the field after cutting. 

The material resulting from the 
three methods of preparation is 
described as “ sweet ” or “ sour.” 
Sweet silage has a pleasant smell 
like that of slightly heated hay ; 
it is usually dry, light brown in 
colour, and gives rise to lactic 
acid ; livestock eat it readily. Sour 
silage is much darker in colour and 
possesses an unpleasant odour due 
mainly to butyric acid. The di ffer- 
ences in the two forms arise from 
the method of making : sweet silage 
is produced in the presence of a 
liberal supply of air, and in the 
early stages the temperature 
rises to as much as 50° C. ; but in 
sour silage the amount of air 
circulating In the heap is limited, 
and the chemical changes in- 
volved are in part putrefactive 
and brought about largely at the 
expense of protein. 

Ensor, Baeon James (1860- 
1949). Belgian painter. The son of 
an English father and a Flemish 
mother, he was born April 13, 1860, 
at Ostend, where, except for three 
years at the Brussels academy, 
1877-1880, l^e spent his life. In 
1930 he adopted Belgian nation- 
ality, and \^as created a baron 
When Belgian art was foundering 
in a realism that was by turns 
affected, sentimental, and vulgar, 
Ensor’s work had a great influence 
not only in his adopted country, 
but upon all European art. Recog- 
nition, however, was slow, and not 
until 1929 was Ensor’s reputation 
established with a retrospective 
exhibition in Brussels. The ele- 
ment of fantasy which distin- 
guished much of his subject matter 
was at its best in such works as 
Skeletons] Vl^arming Themselves 

^oldenSpurs. 
Exhibitions of his work were held 
at the Leicester Galleries, 1936, and 
the National GaUery, 1946. He 
died Nov. 19, 1949. 

Ensor, Sie Robeet Charles 
Kirkwood (b. 1877). British 

historian. Bom Oot. 16, 1877, he 
was educated at Winchester and 


Balliol College, Oxford, and was 
called to the bar in 1905. A 
leader writer on the Manchester 
Guardian, 1902-04, and the Daily 
News, 1909-11, he wms chief 
leader writer on the Daily 
Chronicle, 1912-30. Deputy for 
the Gladstone professor of political 
theory and institutions at Oxford, 
1933 and 1940^44, he became a 
research lecturer at All Souls. 
His publications include Modern 

Socialism, 1903 ; Columbus, 1925; 
Courts and Judges, 1933 ; Eng- 
land, 1870-1914, 1936 ; A Minia- 
ture History of the War, 1945. 
He was knighted in 1955. 

Enstatite. A common rock- 
forming mineral. One of the 
pyroxene group, it crystallises in 
the orthorhombic system, in stout 
prismatic crystals. Chemically 
essentially a metasilicate of mag- 
nesium, it occurs in the inter- 
mediate and basic igneous rocks, 
low in lime content, also in de- 
rived serpentines and, less com- 
monly, in metamorphic rocks. It 
is often found in parallel growth 
with a monoclinic pyroxene. It is 
a common constituent of metallic 
and stony meteorites. 

Entahlatiire. Term in architec- 
ture signifying the combination of 
architrave, frieze, and cornice at 
the summit of a building. In early 
Greek architecture the entablature, 
like the supporting column, was 
frequently of wood ; and there is 
evidence to show that it was 
constructed of this material for 
some time after wooden columns 
had been replaced by stone or mar- 
ble. In the Greek towns of Italy 
wooden entablatures upon stone 
columns are known to have been in 
use for several centuries. The en- 
tablature is necessarily a prominent 
feature of the classic or horizontal 
styles of architecture, rather than 
of the Gothic or vertical styles ; 
but its principle is universal. The 
original meaning of the word was a 
board work or flooring (Lat. 
tabula, plank). See Architecture ; 
Cornice. 

Entail. The settling of an 
estate on a man and the heirs of 
his body. In feudal times land 
was panted to a man and his 
heirs in tail male or tail general, 
the idea being that if an heir 
tailed it would revert to the king 
or lord who granted it. In time, 
however, the practice grew up of 
regarding it as a free estate as 
soon as an heir was born, thus 
depriving the grantor of his rights. 
Ihe statute De Donis Conditional- 
ibus of Edward I put an end to this 
practice,, but only for a time, as 
legal fictions for evading it were in- 


vented. The entailed estates of to 
day are simply settled estates, but 
they can be settled only on living 
persons and a period of 21 years 
beyond. In 1926 entails ceased 
to be legal estates and are now 
equitable interests, more properly 
called entailed interests. 

Entamoeba. Any member of a 
group of protozoa parasitic within 
some host, usually in the gut. 
Various species cause disease. 

Entebbe. Administrative capi- 
tal of the Uganda protectorate, 
British E. Africa. On a promon- 
tory to the west of Murchison Bay 
in Lake Victoria, it is an important 
air transport centre, and is also 
connected with Kisumu and other 
lake harbours by steamer. 

Entente Cordiale (Fr., cordial 
understanding). Name given to 
a series of agreements signed in 
London on April 8, 1904, by the 
5th marquess of Lansdbwne on 
behalf of the U.K. and Th6ophile 
Delcass6on behalf of France. They 
settled various matters long in dis- 
pute between the two countries, 
among them fishing rights off New- 
found land ; set u p a condominium 
in the New Hebrides; and recog- 
nized as predominant British in- 
terests in Egypt, French interests in 
Morocco. The two signatories and 
Paul Gambon, French ambassador 
in London, played the chief part in 
bringing about the agreements; but 
the popularity won by Edward VII 
when ho visited Paris officially in 
1903 helped the negotiations. 

Enteric Fever. See Typhoid. 

^ Enteritis (Gr. enteron, intes- 
tine). Inflammation of the mucous 
membrane of the intestine. The 
condition may be duo to bating un- 
suitable or unsound food, subh as 
unripe fruit or decomposing ^eat, 
or to irritant poisoning by arsenic, 
mercury, and other substances. 
Secondary enteritis is a symptom 
of many diseases, particularly 
cholera, dysentery, and typhoid 
fever. 

The prominent characteristics 
are abdominal pain, severe diar- 
rhoea, and sometimes blood in the 
evacuations. In severe cases 
ulceration of the intestine may be 
followed by perforation and fatal 
peritonitis. Epidemic enteritis, or 
“ summer diarrhoea,” can be a 
fatal disease among infants under 
one year of age, in large towns 
aometimos accounting for one- 
fifth of the total infant mortality. 
The disease is most prevalent in 
hot, dry weather, the dust blown 
up from dirty streets and refuse 
heaps being an important causative 
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factor. Treatment should deal 
with the essential cause and with 
the diarrhoea. 

Enteroptosis {Gr. eateron, in- 
testine ; ptosis f falling). General 
downward displacement of the 
abdominal organs, in particular 
the stomach and intestines. The 
condition develops gradually, and 
is more frequent in women than 
in men, encouraged possibly by 
the stretching of childbirth or by 
the greater width of woman be- 
tween the pelvic bones. Enterop- 
tosis is often found in association 
with neurasthenia ; a highly 
strung nervous system is more 
aware of the discomfort caused by 
the pull of the displaced organs, 
and, conversely, the displaced 
organs exercise a malign influence 
on the system. Massage, electri- 
city, and physical exercises im- 
prove the tone of the slack ab- 
dominal muscles, and distress is 
often relieved by the wearing of a 
belt so designed as to support the 
sagging structures. 

Enterprise. British steamship, 
the first to make the passage be- 
tween Great Britain and India. 
She left London Aug. 16, 1825, 
and reached Calcutta on Dec. 7. 
The Enterprise, which was a paddle 
steamer, displaced 480 1 ons and had 
engines of 120 h.p. She was also 
the first steamship to double the 
Cape. 

Entertainment Duty, Duty 
levied in the U.K. on charges for 
admission to entertainments. In- 
troduced in 1916, it originally ap- 
plied with a few exceptions to 
almost all entertainments, defined 
as including exhibitions, perform- 
ances, amusements, games, or 
sports. The duty was for long 
attacked because it was payable 
regardless of whether the enter- 
tainment was making a profit or 
a loss and particularly because 
of the burden it imposed on cul- 
tural activities such as the “ live ” 
theatre and on sports. In conse- 
quence there were many relaxa- 
tions ; these proceeded to some 
extent on the principle that “ live” 
entertainments, i.e. those such as 
a stage play at which the per- 
formers are personally present — 
should pay a lower rate of duty 
than “ canned ” entertainments — 
e.g. the cinema. Thus in 1935 a 
lower scale was introduced for 
theatres, concerts, circuses, and 
some similar entertainments, and 
the list was enlarged in 1946 to 
include many sports. In 1 952 
an intermediate scale was intro- 
duced for sports. In 1953 all 
cricket matches and amateur 
games and sports were exempted , 



and the budget of 4-957 proposed 
in etfect to abolish the duty on all 
entertainments except cinemas. 
The highest yield of the duty was 
£534 million in 1946-47 ; the 
yield in 1957-58 was expected to 
be about £29| million (the cinema 
having always borne the greater 
part of the duty). 

The rate of duty varied witlj 
the price of admittance and was 
altered from time to time in the 
budget. There were many ex- 
emptions — from 1957 of lesser 
im pn rt a n ee — lor en te rta i n m en ts 
given for charity or other special 
purposes. 

Enticement. Term in law. 
Anyone who induces a wife to 
leave her husband so that he loses 
her “ comfort and society ” may 
be sued by the husban.d for 
damages for enticement. In 1923 
it was decided that a wife has a 
similar remedy against anyone 
who induces her husband to leave 
her. It is not necessary that the 
wife or husband should have com- 
mitted adulterv with the enticer. 

Entombment. Literally a 
burial. In a special sense, how- 
ever, it is applied to the burial of 
Jesus Christ, and as such is the 
subject of several notable paint- 
ings. The most famous of these 
are one by Raphael, in the 
Borghese Palace at Rome, one by 
Titian in the Louvre, and one by 
Caravaggio, in the Vatican. 

Entomology (Gr. enfomon, in- 
sect ; logos y science). Branch of 
zoology which deals with insects. 
The offices of the Royal Entomo- 
logical Society of London are at 
41, Queen’s Gate, S.W.7. The 
-Imperial Institute of Entomology is 
housed at the Natural History Mu- 
seum, London, S.W.7, See Insects. 

Entomostraca (Gr. entomoriy 
insect ; ostraJeon, shell). One of 
the divisions into which Crustacea 
{({.v.) are divided. It includes the 
lower forms of crustaceans. 

Entozoa (Gr. entos, within ; 
zdon, animal ). The name given to 
parasitical forms which live in 
the interior of the body of their 
host. Examples are the tape 
worm and flukes. They are op- 
posed, therefore, to the ectozoa, 
which live on the exterior. See 
Parasite. 

Entr’acte (Fr. entrCy between; 
acte, act). Short piece of music 
played by the orchestra between 
the acts or scenes of a play. It is 
generally of a suave and melodious 
character. Sometimes, in a musi- 
cal play, it consists of the develop- 
ment of a melody or leitmotiv em- 
bodied in the work ; sometimes of 
an independent piece. 


Entrecasteaux, Joseph An- 
toine Bruni d’ (1739-93). French 
sailor. A native of Provence, he 
entered the navy. He commanded 
a ship in the war against Britain, 
but his great work was as a dis- 
coverer. As commander of the 
French fleet in the E. Indies, he 
visited China ; he was also gov- 
ernor of Mauritius and the tie de 
Bourbon, He sailed into the 
South Seas and made several dis- 
coveries therein, a strait, a point, 
and a group of islands commemor- 
ating his name (see D’Entrecas- 
teaux). He was in the East when 
he died, July 20, 1793. 

Entre Minho e Douro. Name 
of a former province of N.W. 
Portugal. It lay between the 
Minho and Douro rivers, facirig 
the Atlantic. Mountainous and 
well watered, the area has a mild 
climate, and produces maize, wine, 
oil, fruit, and nuts, while palms 
and fuchsias thrive. Cattle and 
pigs are reared, timber is cut on 
the mts., and fish abound in the 
rivers. Though implements are 
primitive, agriculture flourishes. 
The roads are bad ; ox-tractioT> is 
the chief form of transport. The 
Oporto-Corunna rly. runs near 
the coast. This most densely popu- 
lated part of Portugal was in 1947 
divided into the provinces of 
Minho, Tras-os -Montes e A lot 
Douro. and Douro Litoral 

Entrenchment. Military term 
for an excavated position protect- 
ing troops in attack or defence. 
Entrenchments became necessary 
with the development of firearms, 
and were first used on a large 
scale by the Turks in the 15th 
century. The fire-power of 
machine-guns and the use of 
shrapnel and high explosive, 
combined with the vulnerability 
of infantry, necessitated large- 
scale development of entrenched 
warfare during the First Great 
War. It continued until the 
introduction of tanks. The mobile 
armoured operations of the Second 
Great War rendered permanent 
entrenchments obsolete, and such 
forms of defence were restricted 
to slit trenches and fox-holes for the 
temporary protection of advancing 
infantry held up by air or artillery 
attack. 

Entrepreneur (Fr. entrsy be- 
tween; prendre, to take). Word 
used for one who brings capital 
and labour together. Employing 
them as he thinks best, he pays 
interest to the one and wages to 
the other, keeping any balance 
of profit for himself. The old 
theory of economics that the 
partners in industry were the 
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landowner, the capitalist, and the 
labourer left out of account the 
fact that in large undertakings 
the directing brain often belonged 
to none of these classes. He was 
simply one who hired the others, 
and the word entrepreneur was 
invented to describe him. 

Entre Rios (Span., between 
rivers). Prov. of N.E. Argentina, 
occupying the angle between the 
Parana and Uruguay rivers. The 
surface is low, alternating between 
swamps and prairies, while in the 
N. it is heavily forested and fur- 
nishes wood for building and 
cabinet- making. Cattle, sheep, 
and horses are raised by the 
million, and, together with hides, 
horns, and other animal products, 
are exported. Cereals, wine, and 
lucerne are grown. The prov., capi- 
tal Parana, has a healthy climate, 
and, traversed by several rlys. and 
waterways, it is one of the most 
prosperous in the republic. Area 
30.243 sq. m. Pop. (est.) 918.000. 

Entre lUos. Town of Brazil, in 
the state of Bio de Janeiro. It is 
about 50 m. by rly. N. of Rio de 
Janeiro, in a coffee- producing dis- 
trict. There is another Brazilian 
town of this name in the state of 
Goyaz, 45 m. N.W. of San Jose. 

Entropy (Gr. entrope, turning 
in). An important concept in the 
theory of heat er g nes and the 
science of thermodynamics. The 
^tropy of a substance is a quan- 
tity which increa^ with any 
increase in the total heat of the 
substance and likewise decreases 
with any decrease in the total heat. 
The change of entropy is meas- 
ured by the change in the quantity 
of heat divided by the absolute 
temperature at which this change 
takes place. Thus the entropy of 
a system under what are known as 
adiabatic conditions, where heat 
neither enters nor leaves the sys- 
tem, is constant. 

Where heat simply flows from a 
hot body to a cold one, the loss of 
entropy by the hot body is more 
than made up by the gain of 
entropy by the cold body, so that 
there is a net gain of entropy 
on the whole. In a heat engine, 
heat flows from a hot body to 
a cold one, but in the process 
some of the heat disappears, beinv 
converted into work. With a 
theoretical engine of maximum 
efficiency, the% would be 
change of entropy due to this 
process, but no actual engine 
succeeds in converting as much 
of the^ heat into work as the 
theoretically perfect engine, and 
the effect of an actual heat engine • 
is a net gain of entropy. 


As heat is everywhere flowing 
from hot bodies to cold ones, the 
entropy of the universe as a whole 
is continually increasing, and is 
often said to be tending towards 
a maximum. In such an imagin- 
ary condition of maximum entropy 
there would be no motion, all the 
existent energy of the universe 
would he converted into heat, and 
the whole would stagnate at a 
uniform temperature. In the 
earth’s atmosphere entropy in- 
creases ' slightly from the surface 
until the base of the stratosphere 
is reached ; thence entropy in- 
creases rapidly with heiglit. 
Meteorologically the condition of 
any level of the atmosphere at a 
given time is defined by a state- 
ment of its entropy, its tempera- 
ture, and its water vapour coiitcmt. 
See Carnot’s Cycle ; Energy ; 
Thermodynamics. 

Enuresis (Gr. en, in; ourein^ to 
urinate). Involuntary discharge 
of the urine. It is commonly seen 
in young children who have not 
acquired full control over the 
bladder. If it occurs at night, 
it is known as nocturia. It may 
be due to irritation of the bladder 
walls by acid urine or by a polypus, 
or to the presence of worms in the 
rectum. The condition is asso- 
ciated with some forms of paraly- 
sis. ^ If a case persists, threats of 
punishment may do much harm, 
as the underlying cause may be 
a psychological maladjustment 
needing skilled treatment. 

Envelope. Gas bag of an air- 
ship, or, in a rigid airship, the 
whole body of the vessel within 
which the gas bags are housed. 
Gas bags are made of skin or fabric, 
and the outer envelope of the rigid 
airship is a stouter fabric, rubber- 
ised or otherwise treated so as to 
resist absorption of moisture and 
the effects of weather. See Airship. 

Enver Pasha (c. 1882-1922). 
Turkish soldier and politician. 
Born at Apana, on the Black Sea, 
parentage, he entered 
the Turkish army in 1896. He first 
came into notice in connexion with 
the Young Turk movement in 
1905 at Salonica, and later joined 
the revolutionaries who, in July, 
1908,_ captured Monastir, where a 
constitution, accepted by the sul- 
Un Abdul Hamid, was proclaimed. 
Enver soon afterwards was ap- 
pointed military attache at Berlin, 
but on the outbreak of the Turkish 
counter-revolution in March, 1909, 
he returned to Salonica, and 
fisted in the deposition of Abdul 
Hamid. 

Enver then went back to Berlin, 
and in 1910 paid a visit te 


London. In 1911 he organized the 
Arabs of Tripoli against the Italians 
in the Tripoli War. In the second 

Balkan War 
lie recaptured 
Ad ria no pie 
from the Bul- 
g aria ns in 
July, 1913. 
Shortly be- 
fore, ho had 
become min- 
ister* of war 
with the rank 
of pasha, and 
the imperial 
of the Icadino; 



Enver Pasha, 
Turkish soldier 


married one of 

princesses. One . _ 

spirits of the Committee* of Union 
and Progress, the central organiza- 
tion of the Young Turks, he was 
personally pro-German, his influ- 
cncc being one of the factors that 
brouglit Turkey into the First 
Great War against the Entente. 
After the submission of Turkey in 
1918 Plnver fled to the Caucasus. 
He encouraged the Turks in their 
resistance to the terms of the 
peace treaty in 1920. Ho was 
killed in Bukhara, Aug. 4, 1922. 

Environment (Fr. environ, 
around). Biological term for the 
sum total of all tho conditions, 
agencies, and influences which 
affect the develo})mtmt, growth, 
life, and death of an organism, 
species, or race. Various theories 
of evolution have maintained, on 
the one hand, that variations in 
animals and plants arise fortui- 
tously, and niay flt tho organism 
for life in particular environments ; 
on tho other hand, that environ- 
ment itself produces modification 
in the living organism. In the 
absence of adaptation to environ- 


ment, no organism could live and 
reproduce itself, and the ultimate 
object of a living creature xnust be 
reproduction. The term is usually 
understood to refer to physical, 
chemical, or material agencies. 
With reference to highly evolved 
animals it includes, in its widest 
sense, mental influences, so that 
it may be said that each individual 
lives in an environment consisting 
of physical, mental, and, for man, 
spiritual parts. In education and 
psychology, the perennial argu- 
ment whether heredity or environ- 
ment (nature or nurture) plays 
the^ more important part in an 
individual’s mental development 
remains unresolved, most eugen- 
ists claiming the former and many 
educationists the latter as the more 
potent influence. See Ecology; 
Eugenics; Evolution; Heredity. 

Envoy (Fr. envoy er, to send). 
Term used for one sent to a dip- 
lomatic errand. It is more general 
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than ambassador, being used 'for 
persons who go on temporary 
missions to foreign courts as well 
as for more permanent officials. 
The former are described as 
envoys ; the latter are envoys 
extraordinary, and include ambas- 
sadors. See Diplomacy. 

Enzyme (Gr. en, in ; zijme, 
leaven). A complex organic sub- 
stance formed by living cells. 
Often described as biochemical 
catalysts, enzymes are classified 
according to their properties, their 
chemistry not being fully under- 
stood. They exist in the colloidal 
state, and may be rapidly in- 
activated when heated in the 
presence of moisture. 

Enzymes play a part in indus- 
trial processes such as brewing, 
baking, and cheese making, and 
as laboratory agents in pharmacy. 
The most familiar example of 
their action is the fermentation 
of sugar by yeast, a minute uni- 
cellular organism. Yeast cells 
contain an enzyme which converts 
sugar into alcohol and carbonic 
acid gas. Enzymes help, too, in 
the digestion of food, Ptyalin, 
secreted by the salivary cells, 
converts cooked starch into dextrin 
and maltose ; pepsin, secreted by 
cells in the stomach, changes 
protein to proteoses and peptones ; 
and enzymes in the pancreatic 
juice convert fat into simpler 
bodies. The souring of milk and 
the decomposition of meat by 
bacteria arc other instances of 
enzymic change. 

It is suggested that conscious- 
ness in some way depends on 
enzyme action in the brain cells ; 
that unconsciousness resulting 
from an anaesthetic depends upon 
a cessation of their enzyme life. 
Enzymes are vitally necicssary to 
every chemical process involved 
in respiration, and are connected 
with the action of many poisons 
and anaesthetics. 

Eoanthropus dawsoni. Name, 
derived from Greek Ids, dawn, 
anihmpos, man, and the surname 
Dawson, which w^as giv( 3 n to 
remains allegedly “discovered” 
in 11)12 by Charles Dawson (d. 
1916), an amateur anthropologist, 
at Pi It down, Sussex, and long 
thought to bo genuine. Investiga- 
tions carried out in 1953 proved 
that the remains w^'ore genuine 
cranial fossil fragments with the 
faked jaw of a modern ape. See 
Man ; Piltdown Skull. 

Eocene (Gr. Sost dawn ; hainos, 
recent). Name given to the earliest 
part of the Tertiary period, when 
stratified rocks, the eocene system, 
were being formed. It followed the 


Cretaceous period, the strata of 
both ages merging gradually in S. 
Europe, America, and New Zealand. 
In W. Europe, at the end of the 
Cretaceous period, great geograph- 
ical changes were in progress ; con- 
sequently there is a sharp line of 
demarcation between the two sets 
of strata. Eocene beds usually rest 
on eroded surface of chalk. Eocene 
rocks of W. Europe are usually soft 
sands and clays, with some lime- 
stone and marl ; all were laid down 
in local basins under marine, brack- 
ish, or fresh-water conditions. In 
S. Europe, Caucasus, Asia Minor, 
N. Africa, through Persia towards 
China and Japan, great thickness 
(several thousand feet) of lime- 
stone developed, made up in places 
largely of the fossilised shells of 
large disk-shaped foraminifera 
(nummulites). Volcanoes were ac- 
tive in eocene times, old lavas and 
other forms of rock being found 
in Antrim, Inner Hebrides, Apen- 
nines, Western U.S.A., etc. 

The forerunners of nearly all 
kinds of animals now living ap- 
peared in eocene times. The early 
ancestors of the horse had then 
five toes ; small, pig-like, marsh- 
dwelling animals in Africa repre- 
sented the original stock from 
which elephants came. Placental 
mammals appeared in great num- 
bers. Crocodiles and toothed birds 
lived hi a sub-tropical estuary 
where London now stands. Im- 
portant areas of eocene deposits 
are known as London, Hampshire, 
and Paris basins. Various beds in 
the London basin, in order of suc- 
cession, are Thanet Sands (at base), 
Woolwich and Reading Beds, 
Blackheath Pebble Bed, London 
Clay, Bagshot Sands ; total thick- 
ness about 970 ft. Those of the 
Hampshire basin are much thicker, 
and slightly different : no Thanet 
Sands at base, great development 
of Barton Beds at top, and 
Brocklesham and Bournemouth 
Beds in the middle. 

Eolian Deposits. This term in 
mineralogy is also spelt Aeolian 
and is so listed in this work. 

Eolls. Small nudibranch mol- 
lusc. It has no shell and no true 
ctenidia. It has secondary gills 
and is marine. 

Eolith (Gr. ids, dawn ; Hthos, 
stone). Stone implement* earlier 
than those of the Palaeolithic age. 
The Lower Palaeolithic handaxes 
had presumably a long antecedent 
history, back to the time when 
primeval man first used unwrought 
stones as tools. The so-called 
eoliths, flints that might be primi- 
tive tools, have been collected from 
Tertiary rocks in Kent, Portugal 


France, and elsewhere ; but it has 
still not been proved that they are 
worked flints. The rostro- carinate 


rlints found in Pre-Crag levels in 
East Anglia were accepted by 
archaeologists, after long dispute, as 
human artefacts, and as evidence 
for pre-Palaeolithic man ; but these 
flints differ in type from the stones 
called eoliths. 

Eon de Beaumont, Charles 
GeneviIjve Louise i>’ (1728- 
1810). French diplomat. Born 

in Burgundy, 
Oct. 5, 1728, 
he entered the 
army in 1755, 
and in 1757, 
having attrac- 
ted the atten- 
tion of Louis 
XV, was sent, 
disguised as a 
woman, on a 
diplomatic mis- 
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sion to Russia. In 1762 he 
came to England, where in a 
fit of pique he published certain 
libels for which he was con- 
victed in 1764 and outlawed. 
The question of his sex had 
aroused such controversy that 
heavy bets were made and 
gambling policies of assurance 
effected. General opinion declared 
him a woman, and ^)on took no 
steps to decide the matter. He 
returned in 1777 to France, where 
he lived as a woman, but came 
back to England in 1785, and 
ten years later, having lost every- 
thing in the French Revolution, 
dressed as a woman he gave an 
exhibition of fencing in London, 
where he died, May 21, 1810. A 
post-mortem examination showed 
masculine characteristics. 

Eos. In Greek mythology, god- 
dess of the morning. She is iden- 
tified with the Latin Aurora {q.v.). 

Eosin. Scarlet-coloured aniline 
dye prepared by the action of 
bromine upon fluorescin. It 
occurs as dark brown crystals 
with a green metallic lustre, 
different strengths and shades of 
colour being distinguished com- 
mercially by the addition of 
letters, e.g. A, GGF, DH. It is 
used to make red ink, . as a dye 
for fabrics, paper, and cosmetics, 
and as a stain in microscopy. 
See Dyes. 

Edthen (Gr., from the East). 
Travel book by A. W. Kinglake, 
first published in 1844 with the 
full title of Eothen ; or Travels 
Brought Home from the East. A 
most engaging hook, it describes 
the author’s journey in gs from 
Belgrade to Constantinople and 
Cairo, and tlirough Paicstino. 



Eotvos, JozsEF, Baron (1813- 
71 ). Hungarian novelist and states- 
man. He was born Sept, 3, 1813, 
at Buda, and educated at the 
university there. After travelling 
extensively in Western Europe, he 
returned to Hungary, and in 1838 
produced his novel The Carthusian, 
a sentimental study of a wealthy 
young French count who retires 
from the world and becomes a 
monk. His second novel, The 
Village Notary, 1846, is an attack 
upon serfdom and other evils. His 
Hungary in 1514, an historical 
romance describing the great pea- 
sant rising under Dozsa, and the 
terrible vengeance taken by the 
nobles, appeared in 1847. The 
Influence of the Leading Ideas of 
the Nineteenth Century upon the 
State (1850-54) is an attempt to 
show how far it is possible fully 
to realize the doctrines of liberty, 
fraternity, and equality. Eotvos 
was twice minister of public in- 
struction, in the first Hungarian 
ministry of 1848 and in the 
Andrassy ministry of 1867, and 
set up a system of national educa- 
tion, He died Feb. 2, 1871. 

Eozoon (Gr. eos, dawn ; zooiiy 
animal). Name given to mineral 
structure, consisting of thin wavy 
layers of white calcite and green 
silicate (serpentine), curiously 
iutergrown, and resembling struc- 
tures of certain lowly organisms- 
Found in the pre-Cambrian rocks in 
Canada, it was formerly regarded 


moon’s age cannot exceed 30 days, 
the epacts 0, 11, 22, are followed 
by 3. The epact was formerly used 
in calculating the date of Easter. 
See Calendar; Chronology; Lunar 
Cycle; Solar Cycle. 

Epaminoudas (c. 418-362 b.c.). 
Theban general and statesman. 
Although of aristocratic family, 
his early life was spent in poverty. 
He first came forward as a man 
of outstanding ability at the battle 
of Leuctra (371), when he was 
chiefly responsible for the great 
defeat inflicted on the Spartans 
which brought to an end the 
Spartan hegemony over Gre/^ce. 
Epaminondas determined to follow 
up his victory and to break the 
pow'er of Sparta in Peloponnesus, 
her particular stronghold. With 
this object, he united the cities of 
Arcadia in a league, with the new 
city of Megalopolis, founded by 
himself, as the capital. As part of 
the same policy, Messenia, which 
had been for three centuries under 
the heel of Sparta, was made into 
an independent state. Dissension, 
however, arose in the new Arcadian 
league, some of its members 
inclining towards Sparta. In 362 
the Spartans sent an army into 
Arcadia, which was defeated at 
the battle of Mantinea, b\it 
Epaminondas fell in the battle. 
During his lifetime, Epaminondas 
had raised Thebes to be the leading 
power of Greece, but its hegemony 
did not last after his death. 


epee was first used in English 
fencing in 1900. It has given its 
name to a thrust or point in that 
sport. See Fencing. 

Ep^hy. Small town of France, 
in the dept, of Somme, 13 m. S.E. 
of Cambrai. Pop. (1954) 1,232. 

It was among places that figured 
prominently in the campaigns of 
the First Great War, being cap- 
tured from the Germans by the 
British, April 1, 1917, and becom- 
ing the scene of heavy fighting in 
the German counter-attack after 
the battle of Cambrai, Nov., 1917. 
Retaken by the Germans early in 
their great final offensive of March, 
1918, it fell to the British in Sept., 
1918, in the so-called battle of 
Epehy. 

The Hindenburg Line lay little 
more than a mile to the E-, and it 
was during the final Allied advance 
to that line that the battle de- 
veloped. After initial operations to 
N. and S., the main attack, covered 
by a creeping barrage, was launched 
on Sept. IS in heavy rain, by Brit- 
ish troops of the 3rd and 4th 
armies, the Australian corps, and 
a corps of the 1st French army, on 
a front of over 25 m. By Sept. 25, 
after continuous heavy fighting 
and many casualties, all ground 
and positions needed for the Allied 
attack on the Hindenburg Line 
had been secured. The Australians 
had particularly distinguished 
themselves, breaking through an 
extent of 5,000 yds. of German 


as of organic origin. Epaulette (Fr., little shoulder), front on the first day, and estab- 

Epacris (Gr. ep 2 , on ; top). Fringed shoulder piece worn on Ushing themselves in the outer 

Genus of shrubs of the family full dress uniform by officers of the defences of the Hindenburg Line. 


Epacridaceae. Natives of Austra- 
lasia, they have 
scattered leaves 
and abundant, 
cylindrical, bell- 
shaped flowers pro- s v;- 
duced singly from 
the axil of a leaf. 

They are largely 
grown in European 
greenhouses, and 
many varieties 
and hybrids have 
been produced. A 

few species have mvali 

A • plant iroi 

edible berries. 

Epact (Gr. epaktos, brought on, 
added). Number of days in the 
moon’s age on Jan. 1 . The excess 
of the solar year over the lunar 
is about 11 days. Should a new 
moon fall on Jan. 1, the epact of 
the ensuing year would be zero or 0. 
On Jan. 1 of the calendar year 
following the epact would be 11. 
The number is increased accord- 
ingly until, at the end of the lunar 
cycle, 19 years, the moon’s aspects 
begin to be repeated. As the 


Epaoris nivalis, 
plant from 


Royal Navy and on the great- 
coats of Royal Air 
Force officers and 
bearing the mark- 
ings indicating rank. 
British naval epau- 
lettes are of gold 
bullion with a fringe, 
and R.A.F. epau- 
lettes are of cloth. 
Epaulettes were for- 
merly worn by all 
ranks of the British 

AnSua"*** ■ abolished 

except for general 
officers’ full dress uniform and 
for tropical uniform. They are 
worn by all ranks in certain foreign 
armies. The epaul(it1c is a survival 
of the epaullereor metal shoulder- 
plate of medieval armour. 

Ep6e (Fr., sword). French duel- 
ling and fencing sword. It weighs 
H lb. and has a triangular blade 
35 ins. long. It has no cutting edge 
and is used fur thrusting only. 'Fhe 
grip is 8 ins. long and is protected 
by a circular guard or shell. The 


German prisoners in the British 
section of the front numbered 
11,750, and 100 guns were cap- 
tured. In all, 14 British divisions 
opposed 15 German. The British 
success was the more notable in 
that the troops had been fighting 
almost continuously for seven 
weeks, suffering 72,000 casualties 
in that time. 

^pemay. Town of France, in 
the dept, of Marne, about 19 m. 
W.N.W. of Chfilons-sur-Marno. 

Important indus- 
tries include spin- 
i n g, tanning, 
cork and cask 
making, and brew- 
ing, but above all 
the champagne 
industry, the wine 

being stored in 

fipetnay atm, hollowed 

out of the chalk rook. In normal 
times about five million bottles are 
laid dinvn annually. The town was 
occupied by the Germans early in 
the First Great M'ar, and was one 
of the German objectives in the 
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second battle of the Marne, July, 
1918, when the assistance of the 
British divisions, Yorkshiremen 
iincl Highlanders, in the defence of 
ilpernay, was specially recoc^nized 
by Gen. Berthelot. Pop. (1954) 
21 222. See Marne. Battles of the. 

Ephah. In the O.T., name for 
the first in order of the sons of 
Midian (Gen. 25 ; 1 Chron. 1 ; 
Isaiah 60) ; concubine of Caleb in 
the line of Judah (1 Chron. 2); 
son of Jahdai (1 Chron. 2). ihe 
word, of Egyptian origin, was 
adopted as the name of a Hebrew 
dry measure which corresponded 
to^the bath in liquid measure. 

Ephedra. Genus of herbs. Un- 
der the name Ma Huang (astrin- 
gent yellow), species of ephedra 
herb have been used as a medicine 
in China since ancient times. The 
genus belongs to the joint-lir fam- 
hy of gymnosperms, distinct species 
being'distributed in the temperate 
and subtroiucal latitudes of Eur- 
ope, Asia, and America, growing 
especially w’ell in N. China, N. 
India, and Spain. The plants are 
mostly low, much branched, often 
procumbent, occasionally climbing 
shrubs, the green stems being col- 
lected for medicinal use. The chief 
constituents of ephedra are the 
alkaloids ephedrine and pseudo- 
ephedrine. 

Ephedrine. Alkaloid al active 
principle (CiqHi^ON) present in 
various species ot ephedra. A syn- 
thetic preparation was evolved in 
1927. It has a physiological action 
resembling that of adrenalin iq.v,)^ 
to which it is closely related chemi- 
cally, Although isfjlate<l in pure 
form by the Japanese chemist 
Nagai in 1887, not until 1923, 
through the work of (lien and 
Schmidt, was the possible value of 
ephedrine as a therapeutic agent 
recognized and the substance made 
available for general use in the 
therapy of allergic diseases. Ephe- 
drine has a nuu*e prohmged action 
than adrenalin and has the great 


British. Fish rise readily to seize 
certain species, and at the time of 
the May fly anglers expect to 
secure exceptional catches by the 
use of fisherman’s flies made in 
imitation of the natural creature. 

Ephemerides (Gr. journals). 
Astronomical tables showing the 
predicted positions of a heavenly 
body for every day during a given 
period. When the elements of a 
planet’s or comet’s orbit are known 
an ephemeris can be calculated 
for its future position. Accurate 
ephemerides for the sun, moon, and 
planets are published in advance 
ill the Nautical Almanac. 

Ephesians, Epistle to the. 
The first of the group of Pauline 
epistles commonly known as the 
Epistles of the Captivity, because 
they seem to have been written 
probably between a.d. 61 and 63, 
during S. Paul’s first imprisonment 
in Rome. It was probably intended 
to be a circular letter, and was 
not addressed particularly to the 
Ephesians. It contains no personal 
greetings to the friends of the 
apostle, and in the two best Greek 
MSkS the words “ in Ephesus ” 
(“ to the saints which are in 
Ephesus”) are omitted. More- 
over, Marcion speaks of it as the 
Epistle to the Laodiceans. 

Its connexion with the Epistle 
to the Colossians is so close that 
the one is sometimes supposed to 
bo an expansion of the other, but 
such a suppo.sition is unnecessary. 
The external evidence for the 
authenticity of the epistle is 
auflicient, if not conclusive. As 
regards internal evidence, the fact 
that the language and thought 
differ somewhat from those of 
other Paulino epistles has caused 
difficulties, but these are by no 
means insuperable. The circum- 
stances that impel a writer to take 

f 


up the pen, the mood in which 
he writes, are not always the same, 
and, in the interval between the 
writing of one epistle and another, 
the language and thought of S. 
Paul may have undergone con- 
siderable development as a result 
of his experiences. 

Ephesus. Ancient city of Asia 
Minor, situated on the river 
Cayster, not far from its mouth. It 
was the chief of the twelve Ionian 
colonies of Asia, and was founded 
probably about 1000 B.c. In the 
6th century it fell, with the other 
Greek cities of Asia Minor, under, 
the dominion of Croesus, king of 
Lydia, and later under that of 
Cyrus the Great, king of Persia. 
During the Athenian hegemony it 
paid tribute to Athens, but about 
the beginning of the 4th century 
a.c. it again passed under Persian 
rule. Wiien Persia was overthrown 
by Alexander the Great, it ac- 
knowledged the Macedonian supre- 
macy, then that of the Seleucidae, 
and eventually became the ad- 
ministrative capital of the Roman 
province of Asia. Its decline was 
due in the main to the silting up 
of its harbours. 

Ephesus was noted for the wor- 
ship of Ai'temis or Diana ; its 
temple to the goddess was re- 
garded as one of the seven wonders ‘ 
of the ancient world. The city was 
visited by S. Paul on his second 
and tliird journeys, and was an 
early seat of Christianity. Ephesus 
was the birthplace of the philo- 
sopher Heraclitus. There are ruins 
of a theatre (Acts 19, 27), a sta- 
dium or racecourse, an odeum or 
hall in which musical and poetical 
contests took place, and the temple 
of Artemis. GonsvU Discoveries at 
Ephesus, J. T. Wood, 1877 ; Ex- 
cavations at Ephesus, D. G. 
Hogarth, 1908. 


advantage of being effective when 
given by mouth. 

Ephemera oe May Ely (Order 
Ephcmeruptcra : Gr. ephemeras, 
living a day ; pteron, a wing). In- 
sect with long slender abdomen, 
ending usually in three long bristle- 
like cerci. The eyes are larg(\ 
antennae slujrt, and the wings 
membranous and net-veined. The 
mouth-parts are aborted, no food 
being taken in tlie adult stage. . The 
nymphs are all aquatic, breathing 
by lateral gills. The perfect insects 
are common about May ; many 
kinds live but a few hours, and 



others survive days in favourable 
weather. About 40 spoeies are 


Ephem. Bbujavated rtflni, looking towar^ 

ancient main street ; to the distance, the prison ol S, Paul, on the hill top 
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Ephestis, CouNcrLS of. Six im- 
portant councils of the Church held 
between the 2nd and 5th centuries. 
The first took place a. d. 197, on the 
question of the date of the obser- 
vance of Easter; and the second in 
245, against the heresy of Noetus 
The third council, 431, was the 
third oecumenical council of the 
Church, and dealt especially with 
the Nestorian controversy on the 
person of Christ (see Nestorians). 
Cyril, archbishop of Alexandria, 
had denounced Nestorius, and the 
emperors Theodosius and Valen- 
tinian convoked a general council 
to decide the matter. The council 
confirmed the Nicene Creed, con- 
demned the heresy of Nestorius, 
and also settled certain points of 
discipline. The fourth council, 440, 
and the fifth, 447, met to decide a 
question of episcopal succession. 
The sixth or robber council, co)> 
vened by Theodosius in 449, dealt 
with disputes about individual 
bishops and clergy, but its general 
findings were tainted by outside 
influences and were superseded by 
the council of Chalcedon in 451. 

Ephialtes (d. 456 b.c, ). Athen- 
ian statesman and democratic 
leader, who opposed Cimon (q.v.), 
the leader of the aristocratic party, 
and was associated with Pericles. 
Among the reforms of Ephialtes 
‘ was the limitation of the power of 
the Areopagus. He is not to be con- 
fused with the traitor of the same 
name who, when ILeonidas and his 
Spartans were defending the pass of 
Thermopylae in 480 b.c. against 
the Persians, showed the enemy 
a paJ^ whereby the defenders of 
the pass could be taken in the rear. 
In Greek mythology, Otus and 
Ephialtes were giants, who rebelled 
against the gods, and endeavoured 
to pile Ossa on Olympus and Pelion 
on Ossa. Pron. Eifi-alteez. 


Ephod. Symbolical waistcloth 
worn by the Jewish priests when 
officiating, That worn by the high 

priest was of 
fine linen, col- 
oured gold, 
blue, purple, 
and scarlet, 
worn over a 
blue robe, fas- 
tened round 
the body by a 
girdle, and 
supported by 
two shoulder- 
straps. each 
ornamented 
with an onyx 
stoneinscribed 
with the names 
£^liod. Jewish of six of the 12 
priest wearing the tribes. At- 
ephod, shown knot- 
ted below the breast- J^^hed to the 
plate front of it was 



the breastplate (q.v ). References 
are made in Exodus 28, 29, 39 ; 
Lev. 8 ; Judges 17 ; 1 Sam. 2 and 
22 : 2 Sam. 6. 

Ephor (Gr. ephoros, overseer). 
Spartan official Originally ap- 
pointed by the kings to take over 
certain police and judicial duties, 
the ephors gradually became the 
most influential body in the state. 
After the second Messenian War 
(685-668 B.C.), they became an in- 
dependent magistracy. Five in 
number, and elected by the Apella 
(the Spartan general assembly), 
they held office for a year. They 
possessed civil jurisdiction, looked 
after public morals, had the right 
of dismissing, fiming, and imprison- 
ing public servants, and even the 
kings were subject to their author- 
ity. Two of them accompanied the 
king in the field to keep a watch on 
his movements. They summoned 
and presided at the public assem- 
blies, controlled the finances, and 
conducted negotiations with the 
representatives of foreign powers. 
Wnen Agis IV tried to limit their 
authority, he was imprisoned by 
their order, and murdered (240). 
The ephorate was abolished by 
Cleomenes III, but restored after 
he lost the throne in 221, although 
it never recovered its former posi- 
tion. See Sparta. * 

Ephraem Synis or Ephraim 
THE Syrian (c. 306-378) Theolo- 
gian and sacred poet. A native of 
Nisibis, where he spent his youth in 
study, about the year 363 he re- 
moved to Edessa, where he lived 
the life of a hermit, and was or- 
dained deacon. He devoted his life to 
teaching and writing, and assisted 
the poor during a great famine. 

Ephraim. Second son of J oseph. 
With his brother, Manasseh, he 
was adopted by their grandfather 
Jacob, and their descendants were 
reckoned among the tribes of 
Israel Ephraim took precedence 
of his eider brother Manasseh, but 
nothing is known of his personal 
career. The tribe of Ephraim oc- 
cupied part of the northern terri- 
tory of Palestine. J oshua belonged 
to this tribe. 

Ephrath or Ephrathah (fruit- 
ful). Old name for Bethlehem 
(q.v.), in Palestine. 

]^pi. This is a French archi- 
tectural term denoting a small 
finial {q.v.). 

Epiblast (Gr. epi, on; blasios, 
3 hoot). Term used in embryologj^" 
for the outer covering of the organ- 
ism when it has reached the stage 
of a three- walled sac or gastnrla. 
See Ectoderm. 

Epic (Gr. epos, tale, song). Name 
given to narrative poetry which 
deals in dignified and elevated 
style with some important action, 


usually heroic. The great examples 
are the Iliad and Odyssey of Homer, 
wdiich are unmatched in any other 
language. Other peoples and later 
ages, however, produced poetry de- 
scriptive of great events to which 
the term epic has been generally 
and legitimately applied, such as 
the French Song of Roland and the 
English Bcowuilf. These ail belong 
to the authentic, as distinguished 
from the literary, type, that is, they 
are “ poems o^ growth,” not the 
work of a single age or author, but 
stitched together by generations of 
bards from the myths and tradi- 
tions of their race, embodied in 
older and more primitive lays and 
ballads. Such poems are important 
as historical documents. Though 
mingling fiction with fact, they 
preserve irreplaceable accounts of 
the manners and customs, and the 
political, social, and religious ideas 
of times otherwise unchronicled 

English Epics 

Beowulf, for example, raises the 
curtain which hides the early life of 
our forefathers, and in its persons, 
scenes and episodes reveals many 
of the mental and moral character- 
istics of the race, as well as ele- 
ments of the social order which 
still prevails in the British islandvs. 
Several other narratives which fall 
short, indeed, of the unity and 
completeness of the more famous 
heroic poems, still display many of 
their essential features, like the 
English Maldon, a splendid though 
comparatively late piece of the 
11th or 12th century. Rhymed 
chronicles like Layamon’s Brut 
partake of the epic character in 
that they contain fragments of 
actual history and are heroic in 
scope and intention, but deficient 
in plan and insufficiently elevated 
in style to bear comparison with 
the Iliad or Paradise Lost. Para- 
dise Lost belongs, like Virgil’s 
Aeneid or Tasso’s Gerusalemme 
Liberata, to the artificial, in- 
vented or literary type. These are 
imitative poems, written in the epic 
manner by learned authors in 
epochs of advanced civilization. 
They are the works of bookmen, 
who describe events of which they 
had no personal knowledge and 
their value and interest rest wholly 
upon the imagination and poetical 
skill at work in their construction. 

Few such attempts were greatly 
successful ; nevertheless, since they 
followed the tradition and endea- 
voured to treat a noble subject 
worthily, they are properly to be 
styled epic. The Renaissance, on 
the other hand, produced many 
chivalric and romantic narratives, 
of epic dimensions certainly, like 
those of Ariosto and Spenser, Some 
are humorous, soma serious, but 
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even when serious, and however 
charged with poetic quality — since 
bhey forsook the region of the 
heroic, of events that might have 
happened, for the region of the 
symbolic, marvellous, or incredible 
— ^have little in common with the 
true and original types. In the 
mock-heroic, hke the classical Ba- 
trachomyomachia, or Battle of the 
Frogs and Mice, or Pope’s Rape of 
the Lock, the manner and machi- 
nery of epic poetry are imitated, 
the great style applied to the 
trifling subject, with humorous in- 
tention or for the purposes of 
parody or burlesque. In modern 
times probably the nearest ap- 
proach to the epic spirit is realized 
in The Dynasts of Thomas Hardy. 
See Poetry. 

Epicharmus (c. 540-450 b.c,). 
Greek comic poet. Born in Cos, he 
went early to Megara in Sicily, but 
after its destruction in 483, he re- 
moved to Syracuse, where he en- 
joyed the patronage of the “ ty- 
rants ” Gelo and Fliero. The chief 
representative of the Dorian or 
Sicilian comedy, his 35 plays writ- 
ten in the Doric dialect, of which 
only scanty fragments remain, 
dealt chiefly with mythological 
subjects (Busiris, the shipwrecked 
Odysseus, the Sirens). They were 
distinguished by rapidity of action, 
in which, according to Horace, 
they served as a model for Plautus. 

Epictetus. Stoic philosopher 
who lived about 100 A.rw. Born at 
Hierapolis in Phrygia, he was taken 
as a slave to Rome. Having boon 
given his freedom, he became an 
adherent and teacher of Stoicism, 
and when Domitian expelled the 
philosophers from Romo, Epictetus 
removed to Nicopolis, in Epirus, 
where he lived until tho reign of 
Hadrian. One of his pupils, Arriaa 
the historian, published his Dis- 
courses and a Manual of his doc- 
trines. The latter and four books of 
the Discourses are extant. Accord- 
ing to Epictetus, wo are only con- 
cerned with things that are under 
our control ; aU other things are 
adiaphora (indifferent). The good 
is that which corresponds to reason 
and tho general moral ideas im- 
planted in us; the bad is that 
which runs counter to them. The 
highest principles of life are pa- 
tience, abstemiousness, and self- 
control. Epictetus assumed the 
existence of daimonia, spirits 
which, like that of Socrates, ac- 
companied man everywhere and 
acted as his guardians through life. 

Epicureanism. The doctrines 
of the school founded by tho Greek 
philosopher Epicurus (341-270 
B,o.). He was of Athenian parent- 


age, and born in Samos. Coming 
to Athens, he founded his school 
in his Garden, which became as 
famous as the Stoic Porch 
about 306. Epicurus divided 
philosophy into three parts : 
Canonics (logic, the theory of 
knowledge), Physics, and Ethics. 
The basis of all knowledge is the 
evidence of sensual perception ; 
all perceptions are true and irre- 
futable. Opinions are true or false. 


greater circle. In Ptolemy’s system 
of the heavens each of the “ seven 
planets ” was supposed to revolve 
in an epicycle. This obsolete ex- 
planation describes with approxi- 
mate truth the relative motion of a 
planet with regard to the earth, if 
the earth is assumed to be sta- 
tionary. 

Epidaurus. Town of Argolis, 
ancient Greece, situated on the 
Saronic Gulf. It was famous for its 



Epidaurus, Greece. Although this theatre dates from the 4th century B.C„ 
nearly the whole of the stone seating is still in position ; the foundations of the 
stage buildings are seen beyond the circular orchestra 


according as they are confirmed 
or refuted hy perception. 

In physics Epicurus agrees in the 
main with Democritus, the founder 
of the atomic theory. Bodies are 
formed by tho collision and com- 
bination of an infinite number of 
atomy in infinite space. The num- 
ber of worlds also is infinite. The 
gods, made of the finest atoms, do 
not trouble about the world or 
human affairs, but live happily in 
the empty spaces between the dif- 
ferent worlds. The soul is material, 
made up of the finest atoms dis- 
persed throughout the body. There 
is no such thing as immortality ; 
after death tho soul- atoms are 
scattered. vSensation is due to 
effluxes and images, which issue 
from the surface of things and 
pass through tho air to the sight 
or understanding. 

In ethics Epicurus follows the 
Cyrenaics. Pleasure is the aim of 
life, the only happiness. No plea- 
sure is bad in itself, but only plea- 
sure in rest — ^freedom from pain — 
is a true good. The virtuous man, 
he who rightly pursues pleasure, is 
alone happy. 

Epicureanism is used today of 
addiction to sensual enjoyment, 
more particularly that of the 
table. See Ethics; Philosophy. 

Epicycle (Gr. epz^ upon; hyMoSy 
circle). A circle, the centre of which 
moves along the circumference of a 


temple of Asclepios (Aesculapius), 
the god of healing, about 8 m. 
distant, which was extensively 
visited by the sick from all parts of 
Greece. Miraculous cures similar 
to those at Lourdes are recorded. 
Excavations carried on since 1881 
have revealed remains of the tem- 
ples of Asclepios and Artemis, of 
a tholos or rotunda, and inscrip- 
tions connected with the worship 
of Asclepios. Outside the sacred 
precincts is the loveliest and best 
preserved of the theatres of classic 
Greece. It was designed hy the 
younger Polyclitus (4th cent. B.c.). 
The original fully circular orchestra 
is stiU visible. The auditorium 
seated at least 16,000 people, and 
the acoustics were so good that 
a performer speaking in ordinary 
tones could be heard from every 
seat in the auditorium. 

Epidemic (Gr. epi, in ; demos, 
people). Occurrence of a disease 
among a number of persons about 
the same time. When a disease is 
continually present in a locality the 
term endemic is applied to it. 
A pandemic is an outbreak of a 
disease which extends over the 
whole or a large part of the world. 
In the Middle Ages, when sanitation 
was non-existent, epidemics were 
of frequent occurrence and were 
usually regarded as manifestations 
of divine wrath. Later the com- 
municability of the disease from one 
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person to another was recognized, 
and the cause of the outbreak was 
looked for in climatic occurrences 
or cosmic phenomena — for ex- 
ample, the influence of a comet. 

In the 18th and 19th 
centuries more scien- 
tific views were gradu- 
ally established, and 
it was recognized that 
the disease was con- 
veyed from one to 
another by some mor- 
bid or poisonous agent, 
which was eventually 
found in most cases to 
be a bacillus or other 
micro-organism. Epi- 
demics are spread by 
various agencies. Pollution of 
drinking water by sewage has been 
the commonest cause of outbreaks 
of cholera and typhoid fever. Epi- 
demics of diphtheria 'have fre- 
quently been spread by contamin- 
ated milk. In other cases insects or 
animals have been the transmitting 
agent. Typhus fever, for example, 
is conveyed by the bite of the louse, 
and plague by the rat flea. Air- 
borne infection has been confirmed 
as the method of transmission of 
influenza, of scarlet fever, and of 
smallpox. Epidemics may also 
be caused by wholesale contamina- 
tion of food with poisonous sub- 
stances. In 1900 there was an 
epidemic of arsenical poisoning .in 
the N. of England due to the con- 
tamination oif beer with arsenic 
derived originally from arsenical 
iron pyrites from which sulphuric 
acid used in the manufacture of 
the beer had been made. Epi- 
demics of lead poisoning have also 
followed the contamination of 
drinking water by lead derived 
from cisterns and conduit pipes. 

The prevention and arrest of 
epidemics necessitate active mea- 
sures which vary with the par- 
ticular circumstances controlling 
the disease. Some system of noti- 
fication of affected persons, fol- 
lowed by their isolation, is im- 
portant. This is possible only in 
advanced communities and where 
the severity of the disease justifies 
the course and the numbers are 
not too great to cope with. It 
could be followed in Great Britain 
during outbreaks of smallpox, 
but would be a difficult matter 
with influenza. Public health is 
now an important department of 
medicine, dealing with preventive 
measures against widespread out- 
break of disease, and limiting 
such an outbreak should it occur. 
See Plague ; Public Health. 

Epidendrum (Gr. epi^ on ; den- 
dron, tree). Large genus, mainly 


of epiphytes, of the family 

Orchidaceae. They are natives 
chiefly of S. and Central America 
and the W. Indies. They have 
leathery, strap-shaped leaves, and 
flowers solitary or dis- 
posed in spikes or 
sprays. The character- 
istic features of the 
genus are the union 
(more or less complete 
in different species) of 
the fleshy base of the 
lip to the column, a 
passage at the base of 
the lip, and the four 
compressed pollen- 
masses. Some of them 
have handsome flowers, 
but in many species these are of a 
dingy green hue. 

Epidermis (Gr. epi, on ; derma, 
skin). Name for the superficial 
layer of the sldn, lying above the 
cutis vera or true skin. It is formed 
by a number of layers of cells, the 
most superficial of which consist 
of stratified epithelium, and are 
horny in character. These form the 
thickest part of the epidermis. 
Beneath the horny layers are 
several layers of clear rounded 
cells forming the stratum. Ivcidum ; 
next is a layer of granular cells, 
the stratum granulosurn. In these 
strata the change from protoplasm 
to horny material takes place. The 
deepest layers constitute the rele 
mucosum or Malpighian layer, and 
consist of soft protoplasmic cells. 
The epidermis grows from the 
deeper layers, the superficial 
horny cells being continually shed. 
It has no blood vessels, but fine 
nerves ramify in the deeper layers. 
The term is used also for the 
cuticularised superficial cell layer 
in plants. See Skin. 

Epidiascope (Gr. epi, on ; dia, 
through ; skopein, to look). Ap- 
paratus of the optical lantern type. 
Originally intended for, projecting 
on to a screen images of opaque 
bodies such as insects, coins, dia- 
^ams, etc., in their natural colours, 
it can also be used for projecting 
transparent objects ; e.g. lantern 
slides and microscopic preparations 
can be shown with considerable 
magnification. The illumination is 
provided by lamps located at the 
focus, of parabolic mirrors ; the 
light is thrown upon, or trans- 
mitted through, the object by a 
system of condensers and mirrors. 
An epidiascope enlarger is used in 
the dark ‘room for making photo- 
graphic prints from negatives on 
opaque substances. 

Epididymis (Gr. epi, on ; didy- 
mos, testicle). In anatomy, a con- 
voluted tube which receives the 



Epidendrum. Typical 
flower bud and leaves 


ducts from the testis, and is pro- 
longed into a tube, tlie vas deferens, 
through which the seminal fluid 
passes to the urethra. 

Epidiorite, Crystalline rock 
derived by metamorphism from 
basalt or dolerite. By alteration 
original augite is converted to 
hornblende, and the rock assumes 
the general mineral assemblage of 
a diorite Epidote, chlorite, 

sphenc, and quartz arc usually 
present as secondary minerals. It 
is comnion in the Scottish High- 
lands and other areas composed of 
ancient metamorphosed rocks. 

Epidote. Basic silicate of cal- 
cium and aluminium. It is found 
abundantly, but outside Austria 
and America is rarely of sufficient 
transparency and fine colour to he 
cut as a precious stone. The colour 
ranges from green to brown. Its 
specific gravity is from 3-25 to 3-5. 
Piedmonditc is a manganese epi- 
doto originally found in Piedmont, 
some valued specimens being char- 
acterised by a magnilieent cherry- 
red colour. Epidote is formed by 
metamorphism of lime-rich rocks. 

Epiglottis (Gr. epi, on ; glossa, 
glotla, tongue). Thin Icaf-sliaped 
structure, conBi.sting of fibro-carti- 

lage, placed be- 

in front of the 
superior open- 
ing of the lar- 
ynx. It was 


formerly sup- 
posed that it 
was bent back 
during the act 
of swallowing 
and served as 
a lid to close 
the larynx ; but 
it is now recog- 
nized that the 
closing of the 
glottis is effcc^t- 

od by the ary. j,pigiottb seen Itom 
t e n o 1 d and the Iront. Upper 
thyro-arvte- picture sectional 

nmd mnroloa. « ‘ 

Epigoiii(Gr., ture in the throat 
descendants). 

In Greek legend, the sons of the 
seven heroes who fell in the war 
against Thebes. See Adrastus. 

Epigram (Gr. epi, upon; gram- 
ma, a writing). Originally a simple 
inscription attached to religious 
offerings. It was afterwards writ- 
ten on the temple gate, and by 
easy tradition passed to other 
public edifices and to statues of 
gods, heroes, and all who had dis- 
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tinguished themselves by patriot- 
ism, courage, and virtue. The 
term at first included inscriptions 
in verse or prose, and the form was 
employed by legislators and philo- 
sophers to convey any political or 
moral precept, its brevity impress- 
ing it readily upon the memory. 
Finally, among the Greeks, the 
epigram came to signify any short 
piece of poetry which conveyed a 
single idea with neatness and grace. 
The Greek Anthology contains 
epigrams characterised by delicacy 
and truth of sentiment, and by 
elegance of expression, and entirely 
devoid of satire, play upon words, 
and even of conceit. Even in the 
lighter convivial epigrams the 
thought is generally of a melan- 
choly cast, and the sepulchral in- 
scriptions show simple delicacy and 
perfect appropriateness, 

In the hands of the Latin epi- 
grammatists the epigram acquired 
a new character. The term was 
now applied to any brief and con- 
cise composition in prose or verse, 
in which a single idea was ex- 
pressed and the point made by 
antithesis, surprise, or play upon 
words. Catullus and Martial are 
the acknowledged masters of the 
Latin verse epigram, Tacitus of 
its prose equivalent. Despite much 
conceit and some obscenity Catul- 
lus excelled all other Roman 
wits in elegance and beauty, while 
Martial stands supreme in wit and 
fecundity, in brevity, smartness, 
and variety. As used by Martial, 
and in the modern sense, the verse 
epigram has been defined as a 
short poem, generally of a personal 
character, meant to vex somebody, 
to pay off an old score, or to be 
smart at someone else’s expense. 
In the best examples the point 
is made unexpectedly in the last 
word, wherefore the * epigram 
has been compared to the scorpion 
because “ as the sting of the 
scorpion lyeth in the tail, so the 
force and virtue of the epigram is 
in the conclusion.” 

Modern Writers of Epigrams 
Of modern literatures the Italian 
contains the nearest approxima- 
tions to the Greek epigram in 
respect of feeling, though not of 
simplicity, in the softly melodious, 
elegant, and pathetic songs of 
Metastasio and the amatory verse 
of Guarini, Tasso, and others. 
Pananti, in the early 19th century, 
wrote epigrams notable for their 
causticity, political allusion, and 
boldness. The French madrigal 
is sometimes written in the spirit 
of ancient Greece, and is often 
unequalled in condensation of 
thought, happiness of epithet, and 


delicacy of tnrn. Voltaire, how- 
ever, is the supreme French epi- 
grammatist, writing on every con- 
ceivable subject and with every 
degree of merit. 

English literature is deficient in 
the serious and tender style of 
epigram, but singularly rich in the 
witty and satirical. The 18th cen- 
tury was the flowering time of the 
English verse epigram, which was 
admirably suited to the malicious 
wit of Pope, the whole of whose 
poetry, indeed, is a string of epi- 
grams. As epigrammatist, he 
stands head and shoulders above 
all other English poets. Owing 
to their vagueness and inappro- 
priateness, his epitaphs are notori- 
ously bad, but his epigrams are 
of t^e highest polish and point. 
His epigram on epitaphs, addressed 
to Dr. Robert Freind, headmaster 
of Westminster School, runs thus : 

Preind, for your epitaphs I’m grieved; 

Where still so much is said. 

One half will never be believed. 

The other never read. 

Epigraphy (Gr. epi, on ; gra- 
'phe.in, to write). Study of inscrip- 
tions. In practice it concentrates 
upon inscriptions on durable mate- 
rials such as stone, metal, and 
wood, including coins, gems, orna- 
ments, seals, vases, and weapons, 
whereas palaeography studies the 
forms of writing upon papyrus, 
parchment, and paper. When 
concerned with form it is a branch 
of palaeography, but in addition it 
deals with subject-matter. Im- 
portant departments are Chinese, 
Greek, Hittite, Latin, Indian, 
Runic, and Semitic epigraphy. 
See Inscriptions ; Palaeography. 

Epilepsy or Falling Sickness 
(Gr. epilepsia, seizure). Disease of 
the nervous system characterised 
by periods of unconsciousness. 
Two forms are recognized : petit 
mol, or minor epilepsy, in which 
convulsions do not occur ; and 
grand mal, or major epilepsy, 
marked by the occurrence of con- 
vulsions or fits. Epilepsy may 
begin before the fifth year ; first 
indication of the disease aiter 
thirty is less common. The funda- 
mental cause is unknown, though 
fright, injury, and an attack of 
illness sometimes appear to be 
exciting causes. Hereditary in- 
fluences play a part, the offspring 
of those who suffer from insanity 
or neurasthenia being rather more 
prone to exhibit epilepsy than 
other children. In petit mal the 
attacks of unconsciousness often 
last no longer than a few seconds. 
The individual may suddenly stop 
talking and his eyes stare fixedly ; 
after a few momenta he resumes 
his talk as if nothing had happened 


Grand mal is characterised by 
the occurrence of convulsive fits. 
In many cases the subject has a 
preliminary sensation or aura, 
which warns him of what is going 
to happen. This may take the 
form of tingling or sensation of 
heat or cold in the limbs or face, 
flashes of light before the eyes, 
noises or voices in the ears, or 
uneasy sensations in the stomach. 
After an interval of varying 
duration the patient suddenly 
loses consciousness, and may fall 
to the ground without making 
any efiFort to save himself. Some- 
times the beginning of the fit is 
marked by a loud cry. At first 
the muscles are rigid ; the jaws 
are clenched, the limbs extended, 
and suspension of respiration 
causes blueness of the face. After 
a few seconds, violent convulsions 
occur ; the limbs are jerked about, 
the muscles of the face twitch, 
and the tongue may be severely 
bitten. After one or two minutes 
the patient passes into a state of 
coma which may be succeeded 
by prolonged sleep. In severe 
cases fits may rapidly follow 
each other, and consciousness may 
not be regained in the intervals. 

Variant Forms of the Disease 

Masked epilepsy is a form in 
which the fits are replaced by 
attacks of delirium or outbursts 
of maniacal fury, during which the 
sufferer may ' commit crimes of 
brutal violence or destroy himself. 
In another form there is loss of 
memory. A person may leave his 
home and wander about the 
country, behaving like a normal 
being, hut having forgotten his 
previous life or even his name. 
After an interval his old self 
returns and he has no knowledge 
of what has happened in the 
interval. 

Jacksonian epilepsy is a con- 
dition in which consciousness is 
not lost, and the spasms affect only 
part of the body. The condition is 
probably quite distinct from true 
epilepsy ; it is the result of some 
irritation of the brain, and may be 
due to injury. 

In epilepsy, characteristic elec- 
trical discharges occur in the 
brain. These can be recorded on 
the electro-encephalogram, an 
instrument used in diagnosis. 

During an actual fit all that 
can be done is to prevent the 
patient from hurting himself. He 
should be allowed to remain in 
the recumbent posture, the clothes 
should be loosened round the neck, 
and a roll of cloth should be intro- 
duced between the teeth to pre- 
vent the tongue from being bitten. 
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The most useful drugs ■ in the 
treatment of epilepsy are the 
bromides of sodium and ^ po- 
tassium and the phenobarbitone 
family. These should be given for 
possibly two years, the amount and 
frequency of the dose depending 
upon the severity of the condition, 
the age of the patient, and the 
manner in which he reacts to 
treatment. Enough should be 
given to ward off recurrent at- 
tacks, which weaken mental power. 


An epileptic should lead a 
quiet life. He should not take 
alcohol ; and his meals should be 
light and moderate. It is better 
for the patient to be at work or 
occupied, provided the occupation 
is not one which subjects him to 
danger if a fit occurs. When 
epilepsy develops, a thorough ex- 
amination should be made in order 
to eliminate any possible sources of 
reflex irritation such as adenoids, 
worms in the intestine, etc. 

Epilagne (Gr. epilogos, conclu- 
sion, peroration). Short address in 
prose or verse frequently em- 
ployed to round off a dramatic 
performance ; sometimes in the 
form of an appeal to public favour 
for the play it follow^, sometimes 
explanatory or even apologetic. 
Many of the plays of Shakespeare 
and other great dramatists were 
provided with epilogues. In the 
17th and 18th centuries the epi- 
logue was frequently written by a 
friend or patron of the playwright. 
The use of the epilogue, as of the 
prolife, went out of fashion 
before the close of the 19th cen- 
tury, except on special occasions. 
The term was adopted by the 
B.B.C. for a short Sunday evening 
service of texts and singing, 
first broadcast in 1926. 

Epimenides* Greek legendary 
priest and miracle-worker. A na- 
tive of Crete and associated with 
the worship of the Cretan Zeus and 
Apollo, he was summoned to 


Athens in 596 b.c. to purify the 
city from the curse of Cylon (see 
Alcmaeonidae). He was the author 
of oracular and purificatory poems, 
and is supposed to be the “ pro- 
phet ” of S. Paul’s epistle to Titus 
(1, V. 12), according to whom, the 
Cretans were “ always liars.” Some 
regard him as an entirely mythical 
character. Pron.. Eppi-nienni-deez. 

Epinal. Town of Prance. The 
capital of the dept, of Vosges, it 
is situated on both sides of the 

Moselle, 190 m. 
E.S.E. of Paris. 
It makes embroi- 
dery, hats, images, 
and has long been 
noted for the 
production of pic- 
tures for children. 
It has extensive 
quays and pro- 
menades. With 
Belfort, Verdun, 
and Toul it 
formed, during 
the First Great 
War, the first line 
of French per- 
manent defences 
along the lines of 
the M(jselie and the Meuse. The 
fortress of ifipinal was built after the 
Franco -Prussian War, and was one 
of France’s most important works 
of defence. There is a monument 
to the French who fell in the war of 
1870-71. A 12th century tower is 
preserved as part of the church of 
S. Maurice. The town has been 
French since 1766. ’Pop. 2.3,395. 

E pi nay, Louise Florbnoe 

P^rRONILLE D’ESCLAVELT.ES d’ 
(1726-83). French author. Born at 

\'’alencienne8, 
March 11, 
1726, she 
married in 
1746 her 
cousin Denis 
de la Livedo 
Bellegarde, 
who soon 
afterwards 
deserted her. 
Her charm 
and literary 
ability made 
her many 
friends among writers of her day, 
J. J. Rousseau, Voltaire, Diderot, 
and Grimm among others. For 
Rousseau she built in 1756 the 
Hermitage, in the valley of Mont- 
morency ; the story of their inti- 
macy is told in Ms Confessions, but 
after little more than a year they 
quarrelled. She died April 17, 1783. 

Her cMef writings were her 
Mdmoixes, published in 1818, a 
lively picture of her literary circle 


and Parisian society, the names 
being fictitious, and her Conversa- 
tions d’]£milie, 1774, crowned by 
the French Academy, 1783. 

Epiphany (Gr. epijoJiainein, to 
manifest). Festival of the Christian 
Church, celebrated on Jan. 6. The 
English Prayer Book title is The 
Epiphany, or The Manifestation of 
Christ to the Gentiles. Formerly 
the Epiphany seems to have been 
part of the festival of Christmas, 
which lasted twelve days. It com- 
memorated the manifestation of 
Christ’s birth to the Magi (which in 
medieval limes was associated with 
a mass of picturesque legends), 
the manifestation of the Trinity at 
Christ’s baptism, and Christ’s first 
miracle at Cana. 

In the Greek Church the festival 
is a special day for baptism. 

In England on this day it was 
customary for the sovereign to of- 
fer gold, frankincense, and myrrh at 
the altar. Since the time of George 
III this offering has been made at 
the Chapel Royal, St. James’s, by 
an officer of the royal household. 
See Calendar ; Twelfth Day. 

Epiphora (Gr., bringing upon, 
sudden attack). Persistent over- 
flow of tears down the cheek, 
usually due to obstruction of the 
lachrymal duct. See Lachrymal 
Gland and Duct. 

Epiphyllum (Gr. epi, on ; phyl- 
lo7if leaf). Small genus of climbing 
sub-shrubs, members of the family 



Epiphyllpm. Fleshy branches and 
flowers of Epiphyllum trunoatum, a 
Brazilian cactus 


Cactaceae. They are natives of 
Brazil. They have thin cylindrical 
stems, 2 ft. or 3 ft. high, with short, 
fleshy, leaf-like branches, whose 
broad ends produce large, showy 
flowers of pink or crimson hue. 

Epiphysis (Gr., on -growth). 
Part of a bone which develops 
from a separate centre of ossifica- 
tion and is at first attached to the 
main part of the bone by cartilage, 
which ultimately is replaced by 
bone. In the humerus, or upper 
arm bone, for instance, the upper 
end forms an epiphysis which is 
not united to the shaft by bony 
union until about the 20th year, 
and the lower end is another 
epiphysis which unites about the 
I6th year. 



Fpinal, France. The town, looking up the Moselle 
towards the wooded Vosges Mountains 



Louise d’Epinay, 
French author 
After Liotard 
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Epiphytes (C4r. on ; ^hy- 
lon, plant). Plants wMch, instead 
of being rooted in the. soil, grow 
upon the surface of other plants, 
chiefly trees. Large numbers of 
the tropical orchids are of this 
character, and are therefore known 
as epiphytic orchids. Some ferns 
and mosses have the same habit. 
True epiphytes do not derive any 
of their nutriment from their hosts, 
and are often called air-plants. 

Epirus fOr. epeiros, mainland). 
Country in the N.W. of ancient 
Greece. It was bounded by Illyria, 
Macedonia, and Thessaly on the 
N. and E., and by the Ionian Sea 
on the W. The original inhabitants 
were so-called Pelasgians, like 
those in other parts of Greece, 
but the Epirots of historical times 
were a mixed race. The most 
famous king of later times was 
Pyrrhus (d. 272 b.c.), who seri- 
ously challenged the power of 
Rome. In Epirus w^as the cele- 
brated oracle of Zeus at Lodona. 

The modern district of Epirus 
e.xtends from N.W. Greece into 


The word episcopacy, meaning 
the system whereby spiritual 
authority and pastoral oversight 
in the OJiristian church is entrusted 
primarily to bishops, is deinved 
from the Greek episkopos, one who 
exercises oversight. A distinction 
corresponding to the .later dis- 
tinction between clergy and laity 
existed in Christianity from the 
beginning, the original min- 
istry ” of the church consisting of 
the apostles chosen by Christ. 
Other orders of ministers q^uickly 
began to emerge-— in the N.T. 
there is reference to the appoint- 
ment of “ presbyters ” (Acts 14) 
and to the existence of “ bishops 
and deacons” (Phil. 1), though 
their respective functions cannot 
be precisely determined, and, 
originally, the chief pastoral over- 
sight of the developing church was 
in the hands of the “ Twelve ” (the 
place of^the traitor Judas having 
been filled, according to the narra- 
tive of Acts ] , by the appointment 
of Matthias), though an authority 
equal with theirs was conceded to 
S. Paul as the apostle to the Gen- 
tiles (Gal. 2 ; 1 Cor, 9) and 
apparently also to Barnabas, and a 
position of special importance was 
occupied also by Jame.s, the Lord’s 


S. Albania. This disputed area 
of some 3,700 sq. m. has an est. 
pop. of 350,000. In Epirus during 
the Second Great War the Greeks 
defeated Italian forces in Oct.~ 
Nov., 1940, and resisted the Ger- 
mans from the invasion in April, 
1941, until the territory was lib- 
erated in Nov., 1944. 



Episcia. Foliage aud bloom oi this 
Central American plant 


Episcia. Genus of perennial 
herbs, members of the family 
Gesneriaceae. Natives of Central 
America and the West Indies, 
they have opposite leaves and 
beautiful funnel-.shaped flowers. 
In colour they are white, flesh- 
tinted, lilac, vermilion, or crimson. 


brother (Acts 15, Gal. 11. The 
pastoral epistles (1 and 2 Timothy, 
and Titus) imply the exercise of 
authority over groups of local 
churches by their respective re- 
cipients, apparentlv as delegates 
left in charge by §. Paul. In 1 
Timothy and in Titus, there are 
passages referring both to 
bishops ” (1 Tim. 3 ; Tit. 1) and 
to “ presbyters ” (1 Tim. 5 ; Tit. 
1). It has been thought that in 
Tit. 1 “ presbyter ” and “ bishop ” 
may be two names for the same 
office ; and, on the other hand, in 
1 Tim. 5 the context suggests that 
the term “ presbyter ” (which 
means literally an older man ” ) 
is used in its etymological signi- 
ficance rather than as the designa- 
tion of an office in the church (c/. 
Tit. 2, where, however, a variant 
term is used in the Greek original}. 

The view has been widely held 
that originally ‘‘presbyters” and 
“ bishops ” were the same (cf. 
Acts 20, V. 17 with 20, v. 28), or at 
least that, when the two were dis- 
tinguished, the term “ bishop ” 
denoted simply a presbyter en- 
trusted with special functions of 
“ oversight ” which his fellow- 
presbyters did not in all cases 
share. To this day, in R.C. theo- 


^<^ 0.7 (contrast the Eastern Ortho- 
dox and Anglican view, according 
to which the three orders ” of the 
ministry are those of bishops, 
priests, and deacons), bishops and 
presbyters, notwithstanding the 
fact that bishops are specifically 
“ consecrated ” as such and hold 
authority over the presbyters, are 
reckoned as together constituting 
the single “ order ” of priesthood, 
the other two sacred “ orders ” of 
the ministry, according to the 
R.C. reckoning, being those of 
deacon and sub-deacon. 

Whatever may have been the 
precise functions of “ bishops ” in 
the earliest period of all, and 
whether or not they were differ- 
entiated in any specific fashion 
from “ presbyters,” they appear in 
the N.T. as ministers of local 
“ churches,” holding office in sub- 
ordination to the general oversight 
of the apostle or other “ mission- 
ary ” by whom their “ church ” 
had been founded. The second 
Christian generation inevitably 
found the local “ churches ” de- 
prived of such supervision by 
“ apostles ” or “ missionaries.” 
The local “ bishops ” succeeded no 
less inevitably to many of the 
functions of the original “ apos- 
tles.” They were the local rulers 
of the church, administered its 
discipline (probably with the help 
of the presbyters), were its prin- 
cipal teachers, and were the normal 
ministers of its sacraments and 
leaders of its worship. 

Church Rule in the 2nd Century 

The system reflected in the 
epistles of S. Ignatius (an early 
2nd century martyr-bishop from 
Antioch in Asia Minor) quickly be- 
came universal. At the head of 
each local church there was a 
bishop, who in the general control 
of the church was assisted by pres- 
byters. At the church’s assembly 
for worship the bishop presided at 
the Eucharist, flanked by presby- 
ters upon either side, and assisted 
by deacons. “ Nothing apart from 
the bishop ” is the slogan of these 
epistles : if the bishop himself was 
not able to preside at the Euchar- 
ist, the celebrant must he someone 
deputed by him — presumably one 
of the presbyters. At the stage 
represented by the Ignatian letters, 
the local church in each city was 
probably still small enough mi- 
merically to be assembled together 
for worship in one “ congrega- 
tion.” As numbers grew, and the 
bishop’s “ diocese ” (a word which 
means literally “ sphere of admin- 
istration”) expanded, the forma- 
tion of branch congregations would 
be inevitable ; presbyters were put 


EPISCOPACY: CHURCH RULE BY BISHOPS 

Et. Eev. A. E. JoUn Rawlinson, D.D., Lord Bishop of Derby 

T/ic^' origin in earliest Christian times and the subsequent develop- 
ment of the system of church government bv bishops, found, with 
certain differences, in the Anglican, Eastern, and Roman Catholic 
communions, are here described. See Anglicanism; Church of 
England ; Diocese ; Roman Catholic Church, etc. 
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in charge of them, with the result 
that many of the bishop's liturgi- 
cal and other functions came to be 
habitually and normally shared by 
presbyters, who developed into 
what (to use a later term ) might be 
called “ parish priests,” exercising 
a subordinate “ cure of souls ” 
under the bishop. 

In the developed system of later 
centuries, the only liturgical func- 
tions exclusively reserved to the 
bishops were those of taking part 
in the consecration of fellow- 
bishops, ordaining men to the min- 
istry (in the case of an ordination 
to the presbyterate or “ priest- 
hood,” with the assistance of 
presbyters), and (in the Western 
part of the church) confirming or 
“ sealing ” the baptized. Yet the 
bishop of each diocese remained 
still the chief pastor of the church 
under his jurisdiction. His diocese 
might come to include numerous 
“ parishes,” he might have large 
numbers of clergy working under 
him, he might have an assistant 
bishop or bishops (commonly called 
“ suffragan ” bishops) to help him ; 
but he remained still the one bishop 
of the diocese, the representative of 
his church in relation to neighbour- 
ing churches, and within his own 
area supreme. 

The TTnit of Chtuch Government 

In the countries surrounding the 
Mediterranean sea the, normal area 
of a bishop’s diocese has through- 
out the centuries continued to be 
quite small, each of the leading 
cities (and many quite small ones) 
becoming eventually the seat of a 
bishopric. In northern and west- 
ern Europe, and (with the spread 
of Christian missions) in many 
other parts of the world, dioceses 
were as a rule (and still are) very 
much larger. Large or small, 
however, wherever episcopacy ob- 
tains, the diocese, under its bishop, 
remains the primary unit of the 
ordered life of the church. The 
grouping of dioceses into provinces, 
each under an archbishop, or (in 
the Eastern Church) into patri- 
archates, each under a patriarch, 
does not radically affect the truth 
of this generalisation, the powers 
of an archbishop or of a patriarch 
in relation to dioceses other than 
his own being of a strictly limited 
kind. Only in the R.C. Church 
(more especially since the adoption 
in 1870 of the constitution JPastor 
Aeternus) is the claim made that a 
particular bishop exercises, as the 
successor of S. Peter, a direct and 
immediate jurisdiction over all 
other bishops, and, indeed (accord- 
ing to the R.C. ^ew), over all 
Christians everywhere. 


In the 16th century the bishops 
in most countries affected by the 
movement of reform in the church 
refused their support to the Re- 
formation, with the result that a 
breach with Rome was found to 
involve also a breach with the epis- 
copate. Both in England and in 
Sweden an episcopate with con- 
tinuous succession was maintained, 
but the succession elsewhere was 
broken. The (Lutheran) churches 
of Norway and Denmark have re- 
tained titular bishops, though with 
a broken continuity and without 
specific consecration to episcopal 
office ; and the title and office of 
“ bishop ” (here also without 
continuity of succession) have been 
revived in some protestant areas 
of modern Germany, and by “Meth- 
odist Episcopalians ” in the U.S.A. 

Free Churches Reject Episcopacy 

The majority of Protestant 
churches at the time of the Refor- 
mation adopted forms of church 
government in which no provision 
was made for episcopacy. In Eng- 
land the Puritan party in the 
church disliked and attacked the 
episcopal aj^stem and eventually 
seceded from the church. Their 
spiritual successors — the English 
“ Free Churches ” — have no 
bishops in their churches, and are 
traditionally hostile to episcopacy. 
Yet it is noteworthy that in quite 
recent times many of their leaders 
have come to recognize that, in any 
future scheme for church reunion, 
the acceptance of the episcopate as 
“ the means whereby the authority 
of the whole church is given ” to 
the ministers of the church at their 
ordination would be inevitable, 
and that “ it ought to be accepted 
as such.” So, too, in the con- 
stitution of the United Church of S. 
India it is laid down that the future 
church shall be organized in dio- 
ceses under the pastoral oversight 
of bishops. 

In the Church of England, while 
there is an acceptance of episco- 
pacy in practice, there are diver- 
gent views held as to its necessity. 
One school of thought maintains 
that in strictness the ordination of 
the clergy by bishops duly conse- 
crated through a succession of 
ordinations and consecrations con- 
tinuous with the church’s past, and 
going back to the original days of 
the apostles, is essential for a 
“ valid ” and duly authorised 
ministry ; another school, while 
regarding episcopacy as (upon the 
whole) the most desirable form of 
church government, would refuse 
to go further than this, or to regard 
as “ invalid ” (even in a technical 
sense) the ministries of churches 


which do not possess or claim any 
“ apostolic succession ” based 
upon ordination at the hands of 
validly consecrated bishops. 

Bibliography. Essays on the 
Early History of the Church and 
the Ministry, ed. H. B. Swete, 1918 ; 
The Church and the Ministry, 
C. Gore, revised C. H. Turner, 1919 ; 
The Doctrine of the Church and 
Reunion, A. C. Headlam, 1920 ; 
(for the Presbyterian view) The 
Church and the Ministry in the 
Early Centuries, T. M. Lindsay, 
2nd ed., 1903, 

Episcopius , Simon ( 1583-1 64-3 ). 
Dutch theologian whose family 
name was Bischop. He was born 
at Amsterdam, Jan. 1, 1583, and 
educated at Leyden, where he 
came under the influence of Ar- 
minius {g.v.). In 1612 he was ap- 
pointed to a chair at Leyden 
university, and became recognized 
as the leader of the Arminians 
against the Calvinists. He took a 
prominent part in the synod of 
Dort in 1618, with the result chat 
he was deprived of office and had 
to live for a time in France. About 
1626 he returned to Holland, and 
became rector of the Remonstrant 
College at Amsterdam, where he 
died April 4, 1643. His Confesaio, 
Apologia pro Confessione, and In- 
stitutiones Theologicae are the 
standard works on Arminianism. 

Episode (Gr. api, on, in addi- 
tion ; coming in). (1) In 

ancient Greek tragedy, that part of 
the dialogue which comes between 
the choric songs. (2) In music, part 
of a composition in which some 
departure is made from the main 
theme, or form, for the sake of 
variety. In the fugue form, the 
episodes allow the use of fragments 
of the subject matter, varied treat- 
ment of the subject, entries at 
irregular intervals of time and pitch, 
and free changes of key. In sonata 
And rondo forms, episodes are of 
the nature of second subjects, but 
of less importance than the true 
second subject which appears again 
fully in the recapitulation section. 
{See Rondo ; Sonata.) (3) In liter- 
ary composition, a minor event or 
incident introduced to give variety 
to a narrative, or to illustrate a 
character or event. A story, for 
instance, is said to bo episodic 
when it consists of looselv knit 

V 

incidents, or where the incidents 
do not merge together in a natural 
succession and harmonious whole. 

Epistaxis (Gr. epi, on ; stazein, 
to drip). Bleeding from the nose. 
This may be caused by injury, by 
an unhealthy mucous membrane, 
or it may be associated with in- 
fluenza or some of the fevers. 
Local congestion due to a diseased 
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tooth can give rise to obstinate 
nose bleeding' The cause of recur- 
rent nose bleeding is often a small 
network of varicose veins in the 
nasal mucous membrane, and this 
answers immediately to treatment 
with an electric cautery. Simple 
nose bleeding is usually stopped by 
applying cold compresses over the 
nose and to the nape of the neck. 
The nose should not be blown. The 
bleeding nostril should be plugged. 

Epistemology (Gr. episteme, 
knowledge ; loqos, theory). Theory 
or science of human knowledge. It 
investigates the origin and limits of 
knowledge ; defines the part played 
in it by experience and thought 
respectively ; and examines the 
formation, meaning, and employ- 
ment of its fundamental notions. 

Epistle (Gr. epistole, message, 
letter). Term generally applied in 
English literature to verses written 
in the form of letters addressed to 
specific persons, or to readers gener- 
ally, as in the epistle dedicatory. 
In the former sense it was a revival 
of the use of the epistle by Horace 
and other classical poets. Satiric 
or moral epistles, such as Pope’s 
Essay on Man and Moral Essays, 
more or less on the Latin model, 
were a notable feature of English 
literature in the 18th century, at 
the close of which Burns gave the 
epistle an easier and freer form. 

There are examples of epistles 
in the O.T. and in the O.T. 
apocryphal pseudepigraphic writ- 
ings ; but the famous letters or 
epistles of the Bible are confined to 
the N.T. The chief writer is the 
apostle Paul, to whom thirteen 
Epistles are ascribed. These are 
commonly divided into four groups 
(1)1 and' 2 Thessalonians, written 
from Corinth in a.d. 52 or 53. (2) 
Galatians, 1 and 2 Corinthians, and 
Komans, written in a.d. 57-58. 
(3) Ephesians, Philippians, Colos- 
sians, and the E])istles of the (first 
Roman) Captivity, written in a.d. 
()2 or 63. (4) 1 and 2 Timothy, 

Titus, the Pastoral Epistles, so 
called because they are addressed 
to two pastors and deal with 
matters relating to the ministry, 
written in a.d. 65. The so-called 
Epistle to the Hebrews does not 
claim to have been written by 
Paul, though ascribed to him in the 
^Eastern and later in the Western 
Church, and the description Epistfe 
is hardly correct. Its author is un- 
known. It seems to have been 
written between a.d. 75 and 85. 

The rest of the N.T. Epistles are 
commonly known as G^eneral or 
Catholic Epistles, because they are 
apparently addressed to Christians 
in general. They are : James, 
Jude, 1 and 2 Peter, 1, 2 and 3 
John. The author of the Epistle of 


James may have been the brother 
of the Lord. Jude describes himself 
as “ servant of Jesus Christ ” and 
“ brother of James.” Peter is the 
famous apostle. The First Epistle 
of John is closely related to the 
Gospel of John. The Second and 
Third Epistles claim to be written 
by “ the Elder.” 

Epistolae Obsciirorum. Vi- 
rorum (Letters of Obscure Men). 
Series of satirical letters ad- 
dressed to Ortwinus Gratius and 
called into existence by the Reuch- 
lin-Dominican controversy. Tiiey 
played an important part in the 
Reformation, and have been many 
times reprinted. The first part, 
consisting of 41 letters, was pub- 
lished in 1515, seven more letters 
being added in the 3rd edition, 
1516. The second part, comprising 
62 fresh letters, appeared in 1517 ; 
its 2nd edition, same year, con- 
tained eight more. The two series 
were not published in one volume 
until 1556. Their authorship, long 
in doubt, was established by W. 
Brecht, who proved the principal 
writers of Parts 1 and 2 respec- 
tively to have been Johann Jager, 
called Crotus Rubianus, and Ul- 
rich von Hutten. Consult text, ed. 
wifh Eng. trans. F. G. Stokes, 
1909 ; Die Verfasser der Epistolae 
obscurorum Virorum, W. Brecht, 
1904. See Reuchlin, Johann. 

Epitaph (Gr. epi, on ; taphos, 
tomb or grave). Insciiption on a 
tomb. The desire to record in last- 
ing form the virtues or great deeds 
of the dead is universal, and has 
found expression in all ages. Some 
of the earliest extant epitaphs are 
found on Egyptian sarcophagi, and 
they were commonly used among 
the Jews. One of the most famous 
Greek epitaphs is that recorded by 
Herodotus as having been in- 
scribed in honour of the Spar- 
tans who fell at Thermopylae : 
“ Stranger, go tell the Lacedae- 
monians that we lie here obedient 
to their commands.” Various an- 
thologies and the catacombs of 
Rome supply numerous Greek and 
Latin examples. 

Epitaphs vary infinitely in style, 
and reflect the literary taste of their 
age. In England they range from 
the lengthy recital of the deceased’s 
titles and dignities in Latin and the 
solemn and elaborate survey of 
his career in the English of the 
eighteenth century to the severely 
simple and the frankly humorous. 
An effective Latin epitaph is that 
on Sir Christopher Wren in S. Paul’s 
Ogithedral, London, S imonu7nentum 
requifis, circumspice (If you seek 
his monument, look^ around ) ; 
while humorous epitaphs of the 
jesting sort frequently allhde to 
differences between husband and 


wife. Much ingenuity has been de- 
voted to the play of words in epi- 
taphs, e.g. in S. Benet, Paul’s 
Wharf. London, is the following : 

Here lies one More, and no more than he ; 

One More and no more, — how can that he? 
Why, one More and no more may he 
here alone ; 

But here lies one more, and that’s moro 
than one. 

Unconscious humour due to 
carelessness or ignorance is occa- 
sionally found, as on a tombstone 
at Ventnor : 

Here lies the body of Samuel Yoitng, who 
came here and died for the benelit of 
his health. 

Frequently, however, epitaphs of 
the humorous kind are not genuine, 
being composed as a form of liter- 
ary amusement. Some of fine 
quality come almost under the 
-head of epigrams. Such are most 
of the epitaphs in Ben Jonson’s 
works ; forinstance, the lines Under- 
neath this sable hearse, and the 
beautiful tribute to ElizabethL. H. : 

Would’st thoii hsar what man can sslj 
In a little? Reader, stay. 

Underneath this atone, doth He 
As much beauty as could die; 

Which in hfe did harbour give 
To more virtue than doth live: 

If at all she had a fault, 

Leave it buried in this vault. 

One name was Elizabeth, 

Th'other let It sleep with death; 

Fitter, wheia it died to tell. 

Than that it liv’d at all. Farewell, 

Epithalamium, Nuptial song 
in praise of a newly wedded pair 
and invoking blessings on them, 
sung before the bridal chamber 
(Gr. tlialamoa). Fragments of 
Greek epithalamia by Anacreon, 
Pindar, and others have been pre- 
served. One of the most celebrated 
by Latin poets is the epithalamium 
on Peleus and Thetis by Catullus. 
In English literature Spenser’s 
Prothalamium and Epithalamium 
are among the most beautiful 
poems of this Idnd. 

Epithelioma. Form of cancer in 
which the growth is mainly com- 
posed of cells pertaining to the epi- 
thelial or surface layer of the skin 
or mucous membrane. See Cancer. 

Epithelium (Gr. epi, on ; ihile, 
nipple). Tissue composed almost 
entirely of cells with little cement- 
ing material. It forms the super- 
ficial layer of the skin and lines the 
internal cavities of the body. Pave- 
ment epithelium, consisting of one 
layer of cells fitted together like a 
mosaic, is found in the air-sacs of 
the lungs. Columnar epithelium 
lines the stomach and intestines. 
Stratified epithelium consisting of 
numerous layers of cells, covers the 
surface of the body. Ciliated epithe- 
lium is a form in which the surface 
of the cell carries a bunch of fine 
filaments having a continuous 
movement which sets up a current 
over the surface of the tissue. This 
form occurs in the air passages where 
the ciliary movement helps to clear 
the tissues of fine particles of foreign 
material £tnd other debris. 
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Epitlieriual Deposits. Geo- 
logical term, used iii the classifica- 
tion of ore deposits (after Lind- 
gren). The large group of ore 
bodies genetically associated with 
igneous rock have been sub- 
divided into several groups, ac- 
cording to the evidence of mineral 
association and geological rela- 
tions. Epi thermal deposits are 
considered to have formed from 
ascending thermal solutions at 
slight depth beneath the surface, 
generally at temperatures up to 
200° C., pressures up to 100 atmo- 
spheres. Examples are found in 
the gold and silver deposits of 
Nevada, certain gold telluride 
veins, and the typical mercury 
deposits. Epithermal deposits 
frequently contain rich shoots 
(bonanzas) but rarely persist to 
great depth. It is, therefore, 
important for the mining en- 
gineer to know to which group his 
ore body belongs. 

Epithermal deposits are gener- 
ally associated with igneous lavas 
and dyke rocks, often andesite, 
latrite, trachyte, and rhyolite. 
The veins are characterised by 
crustifi cation, breociation, and 
open cavities. Wall rock altera- 
tion occurs, but much of the ore 
is confined to the vein. Short, 
irregular veins are the most com- 
mon type. The metalliferous 
minerals may include those of 
gold, silver, mercury, base metals, 
tellurium, etc., while the common 
gangue minerals are quartz, cal- 
cite, barytes, fluorspar, adularia, 
manganese minerals, etc. 

Epizoa. Term for the animals 
which live parasitical! y upon, and 
are commonly attached to, the 
bodies of other animals. The 
term is most commonly used for 
those parasitic upon animals 
which are themselves parasitic. 

EpCM^ (Gr. epoche^ pause). In 
astronomy, the date on which the 
position of a moving celestial 


object is specified. For planets 
and comets, the epoch usually 
given is that of the passage of 
the object through perihelion 
{q.v.). Even for the so-called 
fixed stars, catalogues are made 
for a specified epoch (e.g. 1875, 
1950), so that by applying proper 
motion {q,v.) the position of any 
particular star can be found for 
any other time. 

Epode (Gr. eph on ; ode, ode). 
Third part of the triple system of 
the Greek ode, which consisted of 
strophe, antistrophe, and epode. 
The term subsequently came to be 
loosely used in a wider significa- 
tion, being applied to certain of 
the lyrics of Archilochus and his 
imitator Horace. See Ode. 

Eponym (Gr. epi, on ; onoma, 
name). Name of a real or ficti- 
tious person, the reputed founder 
of a country or people. Such are 
the mythical Brutus, from whom 
the name Britain is supposed to 
be derived, and Hellen, the tradi- 
tional founder of the Hellenes or 
Greeks. 

Eponym Canon. The Assyrian 
chronological table. The Sumerians 
named each year by a significant 
local event. In the Assyrian re 
cords, years were named after 
official personages in an orderly 
sequence, after the analogy of the 
Greek archon {q^v.). The king was 
eponym in his first year, followed in 
succeeding years by his commander- 
in-chief, court officials, city gover- 
nors, and other important persons. 
Inaugurated in the second millen- 
nium or earlier, the canon hitherto 
recovered comprises fragmentarv 
name-lists from Nineveh and else- 
where dated continuously from 893 
to 666 B.c. and discontinuously 
from 911. From a supplementary 
list mentioning important events 
as well- an eclipse record was 
dated by astronomical calculation 
June 15, 763, thus fixing the whole 
series. 
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Epping. Market town and 
urban district of Essex. It stands 
on the summit of a hilly ridge, 
382 ft. above sea level, near Epping 
Forest, 17 m. N.E. of London by 
railways and Green Line buses. 
The church of S. John Baptist 
(1832) was rebuilt in 1890 and 
superseded All Saints at Epping 
Upland as the parish church in 
1889. Its tow^er was added in 
1908. Epping has an agricultural 
trade. Under the 1948 redistri- 
bution, it gives its name to a 
county constituency. Markei day, 
Mon. Pop. (1951 ) 6,937. 

Epping Forest. Stretch ot 
wild woodland in Essex, England. 
All that remains of the old Royal 
Forest of Essex, known after the 
13th century as the Forest of 
Waltham, it consists of about 
6,800 acres between Leytonstone, 
S., and Epping, N., wdth Lough- 
ton, E., and Chingford, W., on 
high ground betw'een the valleys 
of the Lea and Roding. The best 
of the wooded section includes 
Monkwood, N.W. of Loughton, 
and Epping Thicks, N.W. of They- 
don Bois. Dark browm fallow deer 
run wild ; a few small roc deer 
were introduced from Dorset in 
1883. The last of the old red deer 
were removed to Windsor in 1827. 
Rabbits are numerous, and bad- 
gers, foxes, squirrels, and w’easels 
are found. 

While the pollarded hornbeam 
is a striking feature, there are a 
few aged oaks, and the beech, 
blackthorn, crab-apple, birch, wil- 
low, holly, and brushwood, to- 
gether with gorse, broom, wild 
rose, and honeysuckle, lend charm 
and variety to the landscape. Of 
two ancient camps, Ambresbury 
Banks, 2 m. N. of Loughton, is 
popularly assigned to Queen Boa- 
dicea ; and Loughton Camp, about 
11 acres, to early British or pre- 
R<jman origin. After protracted 
legal proceedings Epping Forest 
was secured to the public by the 
City Corporation and the Com- 
mons Preservation Society, at a 
cost of £250,000, and was opened 
by Queen Victoria, May 6, 1882. 
It is controlled bv the Citv Cor- 

V ^ 

poration. A study of Epping 
Forest and its associations by 
W. Addison appeared in 1945. 

Epsom. Market town forming 
with Ewell a borough of Surrey, 
England. It is situated 14 m. S.W. 
of London and is served by 
electric railway, bus, and Green 
Line. First known for its mineral 
springs accidentally discovered in 
1618 oy Henry Wicker when graz- 
ing his cattle, the town became a 
fashionable spa in the 17th century 
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Epstein’s Lucifer, an over life-size bronze figure 
exhib^e^ in 1945 


and was visited by royalty and 
London society, being, especially 
popular about 1690. S. Martin’s 
the parish church, has works by 
Flaxman and Chantrey. Epsom 
College is a public school, especi- 
ally associated with the medical 
profession. Near the town is The 
Durdans, seat of a former Prime 
Minister, the 5th Earl Rosebery. 

Epsom is world-famous for its 
race meetings held on the downs. 
Here the Derby, the Oaks, and 
other races are run and there are 
several large racing stables around. 
The town has some industries and 
gives its name to a county con- 
stituency. Pop. of Epsom and 
Ewell bor. (1951) 68,055. 

Epsom Salts. Magnesium sul- 
phate (MgS 047 Ha 0 ). It crystal- 
lises in small rhombic prisms, and 
forms a useful saline purgative. 

Epstein, Sir Jacob (b. 1880). 
British sculptor. Born of Russo- 
Polish parents in New York, Nov. 

10, 1880, he 
lived in the 
U.S.A, until 
1902, when he 
went to Paris 
to study at 
the Beaux 
Arts. Settling 
in London 
three years 
later, in 1908 
he designed 
18 figures for 
premises built in the Strand for 
the B.M.A. (later acquired by the 
N.Z. govt. ). These aroused furious 
controversy, and established his 
reputation as a sculptor whose 
inspiration deriving from works of 
the past was interpreted with a 
new and startling vision. In- 
fluenced by Rodin, African primi- 
tive sculpture, and statues of 



the earliest Egyptian dynasties, 
Epstein’s work was attacked not 
only for its austerity but for its 
revolutiotiary implications. In 
1909 he designed the Oscar Wilde 
bomb in Paris. One of his most 
important works, the has relief 
Rima, erected in 
Hyde Park in 
1925 as part of 
the bird sanctuary 
aid out as a 
memorial to W. 

H. Hudson, the 
nature writer 
provoked a storm 
of criticism, due 
chiefly to the 
distortion of the 
human Figure, 

It was severa. 
times defaced. 

His other im- 
pressive works in- 
cluded the colossal figure groups 
of Night and Day at Broadway 
House, Westminster, 1928-29; 
Genesis, 1931 ; Ecce Homo, 1933 ; 
Consummatum Est, 1937 ; Adam, 
1939 ; Jacob and the Angel, 
1942 ; a Madonna and Child for the 
Convent of the Holy Child, Caven- 
dish Square, London, 1952 ; and a 
vivid bronze statue of Smuts, un- 
veiled in Parliament Square, Lon- 
don, 1956, all in one way or 
another challenging convention 
while they commanded respect. 
Epstein also executed portrait 
busts in bronze, e.g. of Conrad, 
Rotbermere, Shaw, and Einstein. 


He was knighted in 
1954. The Tate, Lon- 
don ; the Metropolitan 
Museum, New York, 
and other galleries 
possess works by him. 
He pub. The Sculptor 
Speaks, 1931 ; Let 
There be Sculpture, 
1940 ; an autobio- 
graphy, 1955. 

Epstein, Morti3ier 
(1880-1946). British 
editor. Born of Jewish 
parents in Lithuania, 
he was brought to 
Great Britain as a 
child. He was educated 
at the Jewish theologi- 
cal college at Breslau, 
and later graduated at 
Heidelberg. Returning 
bo England, he was 
economic adviser to 
several prominent com- 
mercial undertakings. 
In 1919 he became 
editor of the States- 
man’s Year Book, and 
in 1921 of the Annual 
Register {q.v.), retain- 
ing both positions until his death 
June 23, 1946. 

Ep worth. Market town of Lin- 
colnshire, England. It is on the 
Isle of Axholme, 9 m. N.N.W. of 
Gainsborough and 24 m. of Lin- 
coln. It is famed as the birthplace 


of John Wesley, whose father wa? 
rector here. The parish church’s 
maple wood mazer was purchased 
by the British Museum, June, 
1947. Pop. 1,795. 

Equaliser, In engineering a 
bar which serves to equalise a pull 
or thrust, applied at an inter- 
mediate point equally between its 
two ends. 8&e Compensating Beam. 

Equation (Lat. aequare, to 
make equal). Statement of equal- 
ity between two quantities. Thus' 
19 -f- 6 = 25 is an arithnaetical 
equation. In algebra an equation 
is usually a statement involv ng 
known and unknqvf^n quantities, 



Sir Jacob Epstein, 
British sciilptor 



Bp worth. Interior of the Wesley Memorial church built 
in 1889 to commemorate the birthplace of John Wesley 
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the knowns being denoted by the 
earlier letters of the alphabet, a, b, 
c, and the unknowns by the later 
letters x, y, z. ax=b is a simple 
algebraic equation, x being the un- 
known quantity, a and b being sup- 
posed known. If 0=6 and 6=42 

then X =— = = 7. 

a “ 

Equations involving a number 
of unknowns, x, y, z, may form a 
system, and are then called simul- 
taneous equations. 

ax-\-by-i-cz—d 

^+fy+ 92 =h 

hc+ly+mz—n 

are simultaneous equations, and 
the problem is to find values of 
X, y, and z which will satisfy all 
three equations. 

The degree of an equation is in- 
dicated by the highest power of one 
of its unknowns. Thus in the 
equation ax^+by=:C. the highest 
power of the unknown x is 2, and 
the equation is said to be of the 
second degree. An equation 
which is true for any values what- 
ever of the quantities concerned is 
called an identity, and the con- 
necting symbol is usually three 
parallel straight lines : 

x^—y^=(x—y) (x-^y) 
is an example. 

There are as many solutions to 
an equation as the degree of the 
unknown. An equation of the 
second degree has two solutions, 
an equation of the third degree 
three, and so on. The methods 
of solving equations up to and 
including the fourth degree are 
well known, and it has been 
proved impossible to obtain the 
algebraic solutions of equations 
of a higher degree. The symbol = 
was first used by Records (1510- 
68). 8ie Algebra. 

Chemical Equations. The 
change which occurs in a chemi- 
cal reaction is represented by 
formulae and symbol^ which show 
the distribution of the molecules 
of the reacting bodies before and 
after the change. The elements 
are represented by symbols and 
atomic weights, and the sum of 
the weights of the original sub- 
stances equals the sum of the 
weights of the products of the 
ruction : hence the representa- 
tion is termed an equation. 
Chemical equations merely express 
symbolically the verified results of 
the action of different molecules 
upon each other. Berthollet for- 
mulated the conditions as regards 
solutions as follows : 

1. When two or more substances 
are brought together in solution, a 
substance will form and separate as 
a precipitate, if by any rearrange- 


ment of the atoms a product can 
be formed which is insoluble in 
the liquid. 

2. When two substances are 
brought together in solution, if a 
gaseous body or one that is volatile 
at the temperature of the experi- 
ment can form, it will escape as a 
gas or vapour. 

For example : When silver ni- 
trate solution and hydrochloric 
acid are mixed, the insoluble silver 
chloride is formed as a white pre- 
cipitate (1) ; when vinegar is 
added to a solution of washing 
soda (sodium carbonate) a brisk 
effervescence results from the 
carbon dioxide given off (2). 

The equation representing the 
formation of- water (HjO) from its 
elements (hydrogen and oxygen) 
is written : 

2H,-f-0,=2Ha0 
2(lx2)-l-(16x2) = 2(lx2-t-16) 

This equation symbolises the form- 
ation of two molecules of water 
from two molecules of hydrogen 
and one molecule of oxygen. The 
numbers beneath the symbols are 
the parts by weight of the elements 
involved in the reactions. The 
equation, however, does not tell us 
the conditions of the experiment ; 
in this case a mere mixing of the 
gases does not result in a reaction, 
it is necessary to cause them to 
combine by means of an electric 
current. 

As another example, the re- 
action between washing soda and 
vinegar may be used. Washing 
soda is sodium carbonate (NajCOj), 
with ten molecules of water of 
crystallisation which need not be 
shown in the equation. The acidity 
of vinegar is due to the acetic acid 
it contains. The formula for acetic 
acid can be ivritten in several ways, 
e.g. HCAOj; CAOj ; CH,. 
COOH ; or CjHj.OH. Taking the 
first expression as most suitable, 
we obtain the following equation : 

Na,CO,q-2HC,H.O, 

— 21iaCjHjOg + H(0 -|- COj 
118 + 120 = 176-1-18-1-44 

On the right hand side results 
are shown, sodium acetate (which 
remains in solution), water, and 
carbon dioxide. We have thus 
accounted for the products of the 
reaction in accordance with the 
doctrine of the indestructibility 
of matter. The sums of the mole- 
cular weights on both aides are 
equal (rounded figures have been 
used), showing that all the atoms 
are accounted for. 

In astronomy, an equation is a 
small correction added to or sub- 
tracted from a numerical quantity 
to compensate for a known irregu- 
larity or error. Thus, equation of 


time, or personal equation, the 
correction applied to allow for a 
habitual inaccuracy of observa- 
tion by a given person. 

Equation of Time. A solar 
day is the interval which elapses 
between two suoocssivo passages 
of the sun over the meridian 
of a given place (e.g. London). 
Owing to the obliquity of the 
ecliptic to the equator, and to the 
varying velocity of the earth in its 
orbit, this interval is not always 
the samp. Hence solar time differs 
from the mean solar time, regi.s. 
tered by a perfectly even -going 
clock, constructed so as to record 
24 hours to a mean .solar day. 
There will be a difference between 
noon as registered by a sundial 
and as registered by the clock, and 
the difference will vary from day to 
day. This difference is called "the 
equation of time, and is tabulated 
day by day in almanacs. Its 
maximum value is ]6| mins, about 
Nov. 3. See Horology. 

Equator (Lat. aegmre, to equal- 
ise). Circle drawn round the 
globe midway between the N. and 
§. poles. At the equator the sun 
is seen directly overhead at noon 
at the. equinoxes. Latitude is 
measured N. and -S. of this circle. 
It is the longest line, in one plane. 
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Equator. Perspsetivs view o! the 
earth, showing where the equator 
outs Africa and a portion o! S. 

America 

that can be drawn round the earth, 
measuring approximately 24,902 m. 

pStriotly speaking, this line is the 
terrestrial equator. The great 
circle in which the plane of the 
terrestrial equator outs the celestial 
sphere is called the celestial 
equator. The magnetic equator is 
that line drawn round the earth at 
any point on which the vortical 
components of the force of the 
earth’s magnetism is zero. See 
Earth ; Equinox ; Latitude. 

Equatorial. Telescope mounted 
and driven so as to follow the stars 
from rising to sotting. The mount- 
ing consists of a polar axis, get 
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Equatorial telescope mounted to 
enable the observer to follow the 
heavenly bodies across the sky 

By courtesy of T. Cooke <£■ Hon 

parallel to the earth’s axis in bear- 
ings so arranged that it can be 
rotated once in 24 hours by clock- 
work or electric motor. At right 
angles to this, a declination axis 
carries the telescope tube itself. 
The tube can be rotated by hand 
about the two axes until the tele- 
scope points to any desired star ; 
the drive will then exactly counter- 
act the effect of the earth’s rota- 
tion and keep the telescope pointed 
towards the star indefinitely whilst 
observations are made. AH big 
modern telescopes are mounted 
equatorially. The biggest, the 
200-in. reflector on Mt. Palomar, 
Calif., has a cradle- type polar axis 
with the telescope tube slung 
within it between two declination 
bearings. With a solid upper bear- 
ing such as that of the 100-in. re- 
flector at .Mt, Wilson Observatory, 
the telescope cannot reach the 
polar regions. In lighter instru- 
ments such as the 72-in. reflector 
at Victoria, B.C., or the 40-in. re- 
fractor at the Yerkes Observatory, 
the declination axis carries the 
telescope at one end and a counter- 
poise weight at the other ; this 
doubles the weight on the bear- 
ings, but is simpler to make and 
use. See Observatory; Telescope. 

Equatorial Africa, French. 
Territory comprising Gabun 
(Gabon), Middle Congo colony, 
Ubangi-Shari, and Chad. Adjoining 
on theN.W.are French Cameroons; 
on the S., Belgian Congo ; on the 
E., Kepublic of Sudan : on the 
N., Libya. French acquisition on 
the Gabun river began in 1839 ; 


■ Libreville was founded in 1848, 
and Cape Lopez was gained in 
; 1862. Since then the territories 
i have been enlarged by exploration 
and military occupation, and their 
‘ boundaries have been defined in a 
i series of international conventions. 

: By a decree of 1934, French Equa- 
torial Africa was constituted a 
’ single administrative unit, the 
headquarters of the governor- 
general being at Brazzaville (q.v.). 
It was made a colony in 1 941. The 
; chief ports are Port Gentil, Libre- 
ville, and Pointe Noire. The prin- 
^ cipal products are cocoa, coffee, 

! cotton, palm kernels, ground nuts, 
and timber ; while copper, zinc, 
gold, lead, diamonds, corundum, 
and tantalum are found. Whale 
; fishing is an industry. Area 
u. 959,256 sq. m. Pop. 4,490,000. 

I This vast area broke with the 
j Vichy government in Aug., 1940, 
J during the Second Great War, and 
with British West and East Africa 
formed a block of Allied territory 
stretching across the continent 
and providing a vital life-line from 
Great Britain and the U.S.A. to 
the Middle East at a time when the 
Mediterranean was closed to the 
Allies. Roads were constructed, 
linking the Atlantic coast ports 
with Egypt and the Sudan, and air 
bases were built across the terri- 
tory, making it possible for air- 


craft to be ferried across Africa to 
the operational areas. The opening 
of the trans- Sahara road m May, 
1943, linked French N. Africa with 
Chad. See Cameroons ; Chad ; 
Gabun ; Ubangi Shari. Co7isuU 
Exploration and Adventure in 
Equatorial Africa, P. B. du Chaillu, 
new ed. 1945. 

Equerry. Originally an official 
of the royal stables. In the British 
royal household the equerries are 
army officers in the department of 
the master of the horse. The chief 
or crown eq^ierry is a permanent 
official, who looks after the stables 
and stud. The sovereign always 
has an equerry in attendance. The 
form of the word, originally mean- 
ing stable (Fr. ecurie, late Lat. 
scuria), has been influenced in 
English by a supposed connexion 
with Lat. equvs (horse). 

Eqiiidae (Lat. equusy horse). 
Family of ungulate mammals, in- 
cluding the horses, asses, and 
zebras. In geological history, the 
horse family can be traced back to 
ancestors that had five toes instead 
of the single toe of modern horses. 
Phenacodus, a five-toed animal 
about the size of a bull-dog, lived 
at the beginning of the tertiary 
period. The next stage is seen in 
Hyracotherium, which was about 
the size of a foX, with four equal 
toes on the fore limbs, found in 
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lower Eocene strata. Succeeding 
stages are represented by Anchi- 
th?rium, with three toes and a di- 
minutive fourth, in the Miocene 
age in Europe ; Hipparion, with 
one large middle toe and two 
smaller side toes, in the Phocene 
age ; and Equus, two diminutive 
toes on each side of the large toe, 
in the Pliocene age. ^ee Horse. 

Equilibrium (Lat. aequns, 
equal ; libra, balance). In a system 
ot forces a state of equilibrium 
exists when the forces under con- 
sideration are so arranged that 
they balance or have no resultant 
at any point. A body is in stable 
equilibrium when it returns to its 
original position after being dis- 
turbed ; in unstable equilibrium 
when it continues to move in the 
direction given to it by a disturb- 
ing force. 

Chemical EQurLiBRiUM. This is 
a balanced action between chemi- 
cals similar to that indicated by 
equilibrium in mechanics. It most 
closely resembles the mechanical 
equilibrium established when fric- 
tion is large or inertia small, be- 
cause in a chemical system there is 
notliing corresponding to the oscil- 
lations in mechanics. See Dyna- 
mics ; Motion, 

Equilibrium Diagram. This 
device of metallurgists is explained 
under Constitution Diagram. 

Equinoctial Gales (L&taequus, 
equal ; nox, night). Term indica- 
ting a Ijelief that gales normally 
occur about the equinoxes, {v.i.). 
Actually, in N. America and 
Europe and over the N. Atlantic 
Ocean, winter is the period of most 
frequent and most intense gales. 

Equinox. Dates on which the 
day and night are of equal length, 
and the length of day is the same 
for all parts of the world. Twice 
a year — ^at the vernal equinox, 
March 21, and at the autumnal 
equinox, Sept. 23— all places on 
the earth experience a day and a 
night each twel’^e hours long, the 
sun is vertically over points on the 
earth’s equator, and it rises due E. 
and sets due W. everywhere. 

The plane of the earth’s equator 
infinitely produced cuts the celes- 
tial sphere in a fixed great circle 
which is called the celestial equa- 
tor. At the points where the plane 
of the ecliptic {q.v.) cuts the plane 
of the equator, or, more precisely, 
when the earth in its annual path 
is at these points, it will be so 
placed with regard to the sun that 
all over the earth day and night 
will be equal in length. 

Equisetaceae (Lat. equus, 
horse ; seta, bristle). Small family 
of Pteridophytes. It consists of 


the sinMc senus Equisetum — the 
horsetails. They are mostly natives 
of the N. temperate regions, hut a 
few are sub-tropical. They have 
creeping rootstocks from which 
arise the erect, hollow, jointed 
stems, which are round and finely 
grooved. They are solid at the 
joints, which have toothed sheaths 
into which the next joint fits and 
from which the branches are given 



Equisetaceae. Fertile and barren 
stems of the horsetail 


off in whorls. The spores are pro- 
duced on the undersides of scales 
of a terminal oval cone. E. martii, 
a native of Brazil, attains a height 
of 30 ft., but the other species are 
only a few feet high. The stems 
are covered with silica, and those 
of E. hyemale constitute the Dutch 
rushes of commerce, used for 
scouring and polishing. 

Equitable. British life assur- 
ance company, in full the Equit- 
able Life Assurance Society. Poun- 
ded in 1762 as the Society for 
Equitable Assurance in Life and 
Survivorship, it is one of the oldest 
of the kind. In 1892 it was regis- 
tered as a company. It is what is 
known as a mutual office, i.e. it 
has no shareholders, all profits 
after the payment of expenses go- 
ing to policy holders. It has a 
controlling interest in the Uni- 
versity Life Assurance Society and 
the Reversionary Interest Society. 
The head office is 19, Coleman 
Street, London, E.C.2 
Equitable Charge. In English 
law, a charge on property which 
formerly was not enforced by a 
court of common law, but only by 
the court of chancery. Wherever 
the chancery court found an in- 
tention in a document that a sum 
of money should be secured on 
property, or paid out of it, the 
court would enforce it as a charge. 
Por instance, if A ow'es B money, 
and gives- B a letter saying “I 
will pay you out of the money due 
to me by C,” this is a charge on (Ts 
debt, and the court will restrain 
C from paying the debt to A with- 


out satisfying B’s claim. Today 
all courts recognize and enforce 
equitable charges. 

Equitable Estate. In English 
law the legal ownership of property 
may be vested in one person, and 
the equitable ownership in another. 
Thus a trustee is the legal owner 
of the trust property, but the bene- 
ficiaries have the equitable estate. 

Equites (Lat., horsemen). 
In ancient Rome, originally citi- 
zens wealthy enough to support 
the expense of serving as horse sol- 
diers. With lapse of time, as the 
citizen militia gave way to a paid 
army, the equites, conventionally 
translated knights, became merely 
a class in the state possessed of a 
certain amount of wealth, ranking 
below the senatorial order, but 
above the common people. As 
senators were forbidden to engage 
in trade, this equestrian order 
tended to be composed largely of 
merchants and other tradesmen. 

The farming of taxes was an 
equestrian privilege, and at one 
time jurymen were exclusively 
drawn from the ranks of the 
knights. Under Augustus the order 
became more sharply defined ; 
certain posts in the state service 
were reserved for them, the most 
important being the governorship 
of Egypt, the commissionership of 
corn supply, and the command of 
the fleet. The originally military 
associations of the equites survived 
only in state ceremonies. Pron. 
ek-wit-eez. 

Equity (Lat. aequitas). Term 
used by English lawyers to 
describe that part of the law of 
England formerly enforced only 
by the court of chancery, and not 
by the common law courts. 
Equity was of two kinds : (I ) where 
the court of chancery gave rights 
which the common law courts did 
not give ; and (2) where chancery 
gave remedies which the common 
law knew nothing about. 

Equitable rights unknown to 
the common law were numerous. 
The common law know nothing of 
trusts and trustees. If a man had 
property conveyed to him, he was 
the legal owner, but if the property 
had been conveyed to him to be ap- 
plied for the benefit of another, the 
chancellor would enforce the trust. 
The chancellor’s jurisdiction was 
said to be founded on conscience. 
Gradually, side by side with the 
common law and sometimes con- 
flicting with it, a groat system of 
equity or chancery law grew up. 
When rights at common law and 
rights in equity did so conflict, the 
chancery court would grant an in- 
junction to restrain the defendant 
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from exercising his legal rights — 
that is, from bringing or going on 
with a common law action to 
enforce those rights. Since the 
Judicature Act, 1873, all courts 
administer common law and equity- 
side by side, so that such injunc- 
tions are now unnecessary. 

Equitable remedies unknown to 
the common law were invented by 
the chancellors. The chief were 
the inj unction and specific perform- 
ance. The latter compels a man 
to carry out the contract he has 
made, and does not allow him to 
break it and pay damages. This 
jurisdiction was founded on the 
inadequacy of the remedy at 
common law, whose one and only 
panacea for every wrong and every 
breach of contract was damages. 
On the same principle the chan- 
cellor would grant an injunction 
to restrain a breach of contract, or 
the continuance of a wrong, or 
the commission of a threatened 
wrong: where damages would be 
an inadequate remedy. Thus, if I 
had a right of way over a footpath 
across A’s field, and A stopped up 
the path, at common law I would 
got damages ; but in equity I 
would have an injunction to re- 
strain A from continuing to ob- 
stimct the path ; and if A dis- 
obeyed, he would be attached. 
Equity, however, would not grant 
specififc peiidrmance of every con- 
tract, or grant an injunction to 
prevent every wrong ; but only 
when the remedy in damages was 
inadequate. 

At common law there was no 
discovery, and, until compara- 
tively recently, neither plaintiff 
nor defendant, nor anyone privy 
to them in blood or estate, was 
allowed to give evidence. This 
did not apply in the chancery 
court. So a common law plain- 
tiff or defendant used to “ file a 
bill ” for discovery. That is, he 
made the other side answer on 
oath as to what documents he had 
in his possession. Also he could 
ask a long string of questions about 
the common law action, and compel 
the other side to answer them in 
writing and on oath. This pro- 
cedure is now obsolete, as all 
courts, even county courts, have 
power to order discovery and in- 
terrogatories. 

The principal subjects of the 
equitable juiisdiotion are the en- 
forcement and administration of 
tnists, the winding-up of part- 
nerships; the administration of 
deceased persons’ estates ; the 
guardianship and property of in- 
fants ; injunctions ; the specific 
performance of contracts ; the 
taking of accounts ; the rectifica- 


tion, setting aside, or cancellation 
of deeds or other written instru- 
ments, on the ground of mistake, 
misrepresentation, fraud, or undue 
influence ; and the partition or 
sale olreal estates. 

At one time a court of equity 
could not award damages. They 
were reserved for the courts of 
common law. By the Judicature 
Act, 1873, however, all branches 
of the high court can now award 
darnages in proper cases ; though 
it is still unusual to bring an 
action for damages alone in the 
chancery division. See Juris- 
prudence : Law. 

Equity. British actors’ associa- 
tion. Founded 1930, and admini- 
stered by a council elected an- 
nually, this organization represents 
and safeguards the interests of 
actors, singers, dancers, ice-skaters, 
and others engaged in all branches 
of live entertainment, films, and 
broadcasting. In 1955 the annual 
subscription was £3, membership 
just over 10,000. In the U.S.A. a 
similar body, Actors’ Equity Asso- 
ciation, was formed in 191^ 
Equuleus (Lat., young horse). 
One of the Ptolemaic constella- 
tions. It is a small group of stars 
close by the head of Pegasus, so 
placed as to suggest that another 
horse is galloping by Pegasus. 

Era OR Aera. In chronology, a 
fixed point of time from which 
years and historical events are 
reckoned. Generally the date of 
some decisive occurrence in the 
history of the world, or of a par- 
ticular people or individual, it also 
denotes the series of years reckoned 
therefrom. Important eras are • 
the Jewish, from 3761 b.c. ; the - 
Greek Olympiads, from 776 B.c. ; 
the Roman, from 753 b.o., the tra- 
ditional date of the foundation of 
Rome ; the Babylonian, that of 
Nabonassar, 747 B.o. ; the Spanish 
from 38 B.o., the conquest of Spain 
by Augustus; the Christian; the Ma- 
homedan, 622. See Chronology. 

— Erased. In 

/P charge, such as 
1 ^ head, a limb, 

I ^9 I ^ branch of a 
J Sr shown 

with a jagged 

as tom off is 
generally said to be slipped if 
small, or snagged if large. 

Erasmus , Besiderips (1466- 
1636). Butch humanist. He was 
probably born at Rotterdam, Oct. 
28, 1466, the illegitimate son of 
Gerard de Praet of Gouda. For the 
name Gerard, meaning well-be- 
loved, he afterwards substituted 


the incorrect Latin and Greek 
equivalents, Desiderius Erasmus. 
After four years’ schooling at Be- 
venter, he was sent by his guardians 
to a seminaiy of the Brothers of 
the Common Life at Hertogen- 
bosch (Bois-Ie-duc), and in 1486 



AJter F, Penn in Ike Royal Collection atW indoor 


entered the cloister of Stein and 
took the vows of the Augustinian 
order. In 1491 he became secre- 
tary to the bishop of Cambrai and 
a priest in 1492. After spending 
some time at the College Montaigu 
in Paris, he returned to Cambrai, 
but resumed his studies in Paris in 
1496. At the same time he took 
pupils, one of whom. Lord Mount- 
joy, invited him to England. 

Residing chiefly at Oxford, he 
became the friend of Thomas More 
and Colet, and received instruction 
in Greek from Grooyn and Linacre. 
He re-visited England in 1506 and 
1509, the bast time at the invitation 
of Fisher, bishop of Rochester and 
chancellor of Cambridge univer- 
sity. He taught Greek in Cam- 
bridge, and was appointed Lady 
Margaret professor of divinity. 
Between his visits to England and 
for some time afterwards he led a 
wandering life. During 1521-29 he 
was at Basel, where most of his 
works were published, and during 
1529-35 at Freiburg, whence he re- 
turned to Basel and died July 12, 
1536. 

Of his editions of classical works 
the most important is Terence, 
1532. Adagia, 1500, and Apoph- 
thegmata, 1531, contain maxims 
and anecdotes from classical au- 
thors, accompanied by moral re- 
flections ; Ciceronianus, 1528, is 
an attack upon the Italian school 
of Latin prose writers, who re-; 
fused to admit any words or 
phrases not found in Cicero. He 
edited many of the Fathers of the 
Church, but his greatest service to 
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theology was his edition of the 
New Testament, 1516, the Greek 
text with a Latin translation, his 
treatment of which entitles him to 
he called the pioneer of Biblical 
criticism. The Enchiridion Militis 
Christiani (Bagger or I^Ianual of the 
Christian soldier), 1502, is an 
attack on the inefficacy of formal 
religion. Other famous treatises 
are Encomium Moriae (Praise of 
Folly), 1509, a satire on clerical 
abuses and human follies, and Col- 
loquia, 1516, specially a castiga- 
tion of the vices of priests and 
others. Much of his correspondence 
throws light on the manners and 
customs of the England of his daj^ 

Erasmus has been much criti- 
cised for the part he played in the 
Reformation and his attitude to- 
wards Luther. “ Erasmus laid the 
eg^g and Luther hatched it,” it was 
said. The tnith is that Erasmus 
was a scholar, not a theologian ; 
he was not the stuffi of which re- 
ligious zealots or martyrs are made. 
To use his own words, “ I am afraid 
if I were put to the trial, I should 
imitate S. Peter.” While conscious' 

_ of the faults of Roman Catholicism, 
he always remained a Catholic, and 
while acknowledging the need of 
religious reform, he clearly saw the 
dangers that would inevitably fol- 
low extremist efforts in that direc- 
tion. See Humanists ; Renaissance. 

Bibliography, Collected Works, 
ed. J. Clericus (Le Clerc), 10 vols., 
Leyden, 1703-06. Lives, by R. B. 
Drummond, 1873, R. C. Jebb, 1890, 

E. F, H. Capey, 1902 ; C. Hollis, 
1933; S. Zweig, 1934 ; The Epistles 
of E. (to his 51st year), Eng. trans., 

F. M. Nichols, 1901-04; Opus 
Epistolarum Erasmi, ed, P. S. 
Allen, 1906 ; The Age of Erasmus, 
P. S. Allen, 1914. 

Erastianism. Term specially 
applied to the view of Church 
policy which regarded the Church 
as mainly or solely a department of 
the State. Its upholders urged that 
while the choice and practice of re- 
li^on was a matter for the in- 
dividual conscience, the external 
orgam'zation of churches — includ- 
ing the appointment of ministers — 
was a function of the State. In a 
general sense, Erastianism means 
the doctrines of Thomas Erastus. 

Erastus, Thomas (1524-83). 
Swiss theologian. His family name 
was Lieher or Liebler, of which 
Erastus (beloved) is the Greek 
form. Bom Sept. 7, 1524, at Baden, 
Switzerland, of peasant origin, he 
studied theology at Basel, and 
medicine and philosophy at Padua. 
In 1558 he became professor of 
medicine at Heidelberg, and later 
of ethics at Basel, where he died 
Dec. 31, 1583. A strong opponent 
of Calvinism, he upheld the 
Zwinglian doctrine. In a post- 


humous work he maintained that 
offences of Christians should be 
punished by the civil power rather 
than the ecclesiastical. Consult 
Theses of Erastus touching Ex- 
communication, Eng. trans. R. 
Lee, 1844. See Erastianism. 

Erasure (Lat. e, out; radere, to 
scratch). Word meaning an oblit- 
eration. used mainly in connexion 
with written documents. In a legal 
document an erasure may be fatal 
to its validity, unless it can be 
proved that it was made before 
the document was executed. The 
parties concerned should initial the 
place where the erasure is made. 

Eratosthenes (c. 284-204 b.c.). 
Greek geographer, mathematician, 
astronomer, critic, and poet. Born 
at Cyrene, he studied at Alexandria 
and then at Athens, whence he 
was summoned in 235 by Ptolemy 
Euergetes to take charge of the 
library at Alexandria, a post which 
he held until his death. His chief 
work, Geographica, was a treatise 
on physical, mathematical (based 
on his method of measuring the 
earth), and political geography. 
His mathematical works included 
a treatise On Means ; the Koskinon 
(sieve) was a mechanical device for 
finding prime numbers. He also 
wrote an astronomical poem, Her- 
mes, a desipiiption of the heavens 
and the mythological legends asso- 
ciated with the stars; a Chrono- 
graphiaor Annals; a valuable list of 
the victors in the Olympic games ; 
and a history of old comedv. 

Erbium. Metallic element of 
the rare earth erbia, which is its 
oxide. Its atomic weight is 167*2, 
atomic no. 68, specific gravity 
4*77, symbol Er. Though pure 
compounds have been prepared, 
the element has not yet been 
isolated. The oxide was 6rpt recog- 
nized in 1843. With dysprosium, 
holmium, and thulium it forms the 
erbia sub-group of rare earths, all 
of which are included in the 
yttrium group. Erbia is found in 
almost all the rare earths, but is 
most conveniently extracted from 
zenotine, fergusonite, euxenite, 
polychrase, and blomstrandin. 

Ercilla y Zuniga, AloNvSO de 
(1533-95), Spanish poet. He was 
a native of Madrid, and became 

attendant to 
Philip II, 
whom he ac- 
companied to 
England in 
1554. Ercilla 
fought in Chile 
against the 
Araucanians. 
The closing 
years of his life 
were lived in 
poverty and 




Alexandre Chatrian, 
French author 


Alonso de Ercilla 
y Zujiga, 
Spanish poet 


neglect. His poems are mainly 
heroic, notably La Arancana, w'hich 
embodied his war experiences. 

Erckmann-Chatrian. Com- 
pound signature of two successful 
literary parriiers and collaborators. 
They were Emile Erckmann, born 
May 20, 1822, 
at Phalsbourg, 

Moselle, and 
Alexandre 
Chatrian, born 
Dec. 18, 1826, 
at Soldaten- 
thal, Meurthe, 

They began to 
collaborate in 
1S48, but first 
won success 
in 1859 with 
L’illustre Doc- 
teur Math^us. In 1862 they began, 
with L'invasion : ou ie fou i^egof, a 
series of novels which included 
Histoire d’un Consent and Water- 
loo, which rpmain among the best 
war stories ever written. Indus- 
trious playwTighis, also in collabo- 
ration, they wrote Le Jirif Polonais 
(Theatre Ciuny, June, 1 869), which 

as The Bells 
became one of 
Irving’s succes- 
ses. Another of 
their pi a y s, 
L’ami Fritz, 
1876, retains its 
popularity in 
various modi- 
fied forms. 
The collabora- 
tion was ter- 
minated by a 
difference of 
opinion on money matters. Chat- 
rian died at Villemomble, near 
Paris, Sept. 4, 1890, Erckmann at 
Lun^ville, March 13, 1899. 

Ercole da Ferrara (c. 1462- 
1531). Italian painter. Born at 
Ferrara, little is known of him 
except that he 
Was in the ser- 
vice of the 
Duke of Fer- 
rara from 
1492-99, and 
died in Fer- 
rara in 1531. 

Among his 
best works, 

distinguis bed Ercole da Ferrara, 
by the warmth Italian pointer 

of their col- Prom an old graving 

onring, are The Madonna and 
Child, and Conversion of S. Paul 
in the National Gallery, London. 
His real name appears to have been 
Ercole di Giulio Grandi, and his 
pictures have often been con- 
founded with those of his fellow- 
townsman and contemporary, Er- 
cole di Robert! Grandi (c. 1455-96), 
probably his brother. The latter 



^mile Erckmann, 
French author 
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Mt. Erebus. Sir Ernest Sliackleton’s camp 7,000 ft. up 
this Antarctic Volcano. The steam from the active 
crater is visible on the mountain top 
Bu couricsu of If m. Jlrinemann 


409-406. It con- 
tained the shrines 
of Athena Polias 
(replacing an ear- 
lier temple des- 
troyed in 80) and 
Erechthens, legen- 
dary founder of 
the city ; the 
crypt with the 
mark of Poseidon's 
trident ; the tpmb 
of Cecrops ; and 
other sacred ob- 
jects. It is noted 
for the delicacy of 
its sculptures, its 
porch of the Cary- 
atides (5ee illus. in 


Eremurus. Genus of perennial 
herbs of the family Liliaceae. 
Natives of Asia, from S. Russia to 
Hindustan, they have fascicled 
roots, long slender leaves, and leaf- 
less flower stems terminating in a 
long spray of yellow, rosy, or white 
flowers, much lil^e the hyacinth. 

Eretria. Ancient city of Greece, 
on the W. coast of Euboea. It 
stood on the Euripus, 14 m. S.E. 
of Chalcis. It sided in 49S B.c. ^vith 
the Greeks of Asia Minor against 
the Persians, who destroyed it 
eight years later. Rebuilt by the 
Athenians, it was the seat of a 
short-lived school of philosophy 
founded by Menedemus, whose 
tenets were aldn to those of the 


was obviously influenced by Man- 
tegna in his earlier work at Bo- 
logna ; his second style, adopted 
after he settled in Ferrara in 1486, 
was more suave and graceful. 

Erebus (Gr. erehos, darkness). 
In Greek mythology, son of Chaos 
and father of Hemera (Day) by 
union with his sister Nyx (Night). 
The word is sometimes used as 
equivalent to the lower world 
generally, sometimes for the region 
through which souls passed on 
their way to Hades proper. 

Erebus. Active volcano of 
Ross Island, off S. Victoria Land, 
Antarctica, in lat. 77° 30' S., alt. 
13,000 ft., discovered by Captain 
James Ross in 1841, w'ho named 
Erebus and the nearby Terror 
{q.v.) after his ships. 

Erech. Biblical name of the 
Sumerian city Uruk (Gr. and Par- 
thian Orchoe), on the left bank of 
the Euphrates, between Samawa 
and Shatra. It was traditionally 
the city of Gilgamesh {qAu), The 
leading city in Mesopotamia, c. 


p. 714), and its 
frieze of white marble figures on a 
background of black limestone. 

Erechtheus or Erichthonius. 
In Greek mythology, legendary 
king of Athens. He was said to 
have been the founder of the great 
Athenian festival of the Pana- 
thenaea, and to have introduced 
the worship of Athena. 

Eregli. Name of three Turkish 
towns, two in Asiatic Turkey and 
one in Thrace. (1) Port on the 
Black Sea, between the Bosporus 
and Sinope, in Zonguldak, vilayet. 
This was the ancient Heracieia, 
whence Xenophon’s 10,000 Greeks 
set out on their return to Greece by 
sea. Sometimes called Banderegli, 
it is a busy place, with some ship- 
buildiug and an export trade in 
silks, cattle, and coal. (2) Town in 
Konya vilayet, the ancient Cyhis- 
tra. It stands on the Bagdad rly.. 
halfway between Konya and 
Adana. There are remarkable Hit- 
tite remains in the neighbourhood. 
(3) To-wn of Thrace, on the Eimo- 
pean side of the Sea of Marmara, 


Megarians. Eretria figured pro- 
minently in the war between 
Athens and Philip of Macedon. 
Recent excavations have revealed 
the remains of a theatre, an early 
temple, and other relics of the pre- 
Persian period. The site is now oc- 
cupied by the swamp-bound town 
of Nea-Psara. * 

Erewhon or Over the Range, 
Satire by Samuel Butler. One of 
the outstanding satires in English 
literature, this most popular of 
Butler’s books was published 1872. 
When sheep farming in New Zea- 
land, Butler wrote a sketch, Dar- 
win Among the Machines (1863), 
and in this may be traced the germ 
of the imaginary country he de- 
picts with such masterly incisive- 
ness in the novel. In the manners 
and customs of Erewhon (nearly a 
reversed spelling of Nowhere), 
Butler satirised those of his own 
age ; by placing the scenes and 
characters beyond time, he was 
able to draw a parallel with those 
of Victorian England. A sequel, 
Erewhon Revisited, notable for its 


2300 B.C., Uruk was still important 
in Hellenic and Parthian times. Ex- 
cavations on the site by Loftus in 
1849 and 1854, by Andrae in 1902, 
and by the (German Oriental 
Society 1912-13, 1927-39, and 
from 1950 laid bare part of the 
vast mounds which cover its 
temples and palaces, with Inanna, 
the great temple dedicated to the 
goddess Ininna, and its ziggurat 
in the centre. Other temples in- 
clude that of Anu and Anium, and 
a Kassite temple with facade of 
moulded brick. Important finds 
in the early, prehistoric levels were 
walls decorated with coloured cone 
mosaic, new types of pottery, and 
tablets containing the earliest 
known pictographic writing. 

Erechtheum (Gr. Erechtheion). 
Ionic temple on the Acropolis, 
Athens, begun 421 b.o. or earlier, 
left unfinished, and completed 


about .50 m. W.S.W. of Istanbul, humour, was published 1901. 

It is also known as Eski Eregli and Erfurt. A city of Germany, 
was the ancient Perinthus. Largest town and chief economic 



Erfurt. Lett, Gothic cathedral church of Our Lady ; 
right, the iSth century church of S. Severus 


centre of Thuringia, 
it stands 14 m. W. of 
Weimar, in the valley 
of the Gera, at the 
junction of many rail- 
ways. Before the Sec- 
ond Great War its 
ancient buildings at- 
tracted tourists ; the 
cathedral, dedicated to 
the Virgin Mary, main- 
ly built in the 13th 
century, surrounded 
by towers of the old 
town, was one of the 
finest survivals of med- 
ieval architecture in 
Germany. There were 
14 R.C. and 11 Prot- 
estant churches ; the 
cathedral and neigh- 
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bouring church of S. Sevcrus re- 
mained R.C. The former Augus- 
tine monastery where Luther lived, 
1505-08, was turned into an or- 
phanage, called in his honour 
Martiustift. The Predicants’, Bare- 
footed, and Augustine Friars’ 
churches, now Protestant, date 
from the 13th and 14th centu- 
ries ; and the university where 
Luther studied was built in 1392. 
The museum (1706) housed a 
unique collection of medieval art. 
Fortified until 1878, Erfurt’s twin 
citadels dominated the city, the 
foundation of which dates from the 
pre-Charlemagne period, being 
made the seat of a bishopric by 
S. Boniface in 741. 

Erfurt became an industrial 
centre early in the 19th century ; 
it was famous for machinery, shoes, 
furniture, and rolling stock. Tex- 
tile and chemical plants were deve- 
loped ; brewing and dyeing flour- 
ished, as did the flower seed trade. 
The former university influenced 
the whole of Germany from 1378 to 
1806. Pop. (pre-war), 166,661. 

During its early history Erfurt, 
though under the archbishop of 
Mainz, pursued an independent 
policy. The town council sup- 
ported emperors in conflict with 
the Church, yet it never gained the 
status of a free city. From 1483 it 
came imder the protection, then 
under the domination, of the Saxon 
dynasty. During the Thirty Years’ 
’iVar it became a Swedish strong- 
hold, hut in 1664 was recaptured by 
a Mainz archbishop. Ceded to 
Pnissia in 1802, it was occupied in 
1806 by Napoleon, who had met 
Tsar Alexander I there during the 
congress of 1800. Falling to Prussia 
in 1814, it was the scene in 1850 of 
the parliament of the short-lived 
N. German federation. During the 
Second Great War, the Germans 
made it a strong-point, and in its 
capture by the U.S. 3 rd army it 
ivas largely destroyed. The Ameri- 
cans surrounded it April 11 , 
1945, but were counter-attacked 
four times. Next day, after a 
three-hour artillery bombardment 
and attacks by fighter bombers, 
the U.S. 80th div. launched an 
assault and cleared the city. 

Unit of work ; the work 
done when a body acted on by a 
force of one dyne moves one centi- 
metre parallel to the line of action 
of the force. It is approximately 
the work done when a milligramme 
is raised ^through one centimetre. 
See Dyne. 

Ergametzdiie or Eroonovinh.- 
One of the most important alka- 
loids of ergot. Isolated in 1985 by 
Dudley and Chassar Moir after the 


latter had previously proved the ex- 
istence in ergot of an unknown al- 
kaloid, ergometrine (CJ 9 H 22 O 2 N 3 ) 
is readily soluble in water ; this ac- 
counts for the activity of watery 
extracts of ergot. In medicine, a 
dose is to grain ^ by in- 
tramuscular injection, to 
grain ; by intravenous injection, 
to siry grain. Its specific 
action is to initiate a long peJ> 
sistent rhythm of powerful con- 
tractions in a uterus normally 
quiescent. Clinically, ergometrine 
is remarkable for its rapidity of 
action ; its greatest value is in the 
treatment of post-partum hae- 
morrhage ; in the control of ex- 
cessive menstrual loss ; and in the 
relief of migraine. 

Ergot (Fr., spur). Fungoid pest 
{Claviceps purpurea) that attacks 
the flowers of cereals — especially 
rye — cultivated grasses, such as 
rye-grass and Timothy grass, and 
wild grasses. What should have 
been a grain is replaced by a hard 
spur-like outgrowth (ergot), which, 
if devoured by pregnant stock, 
may cause abortion. Ergots should 
not be sown with grain or grass 
seeds, and wild grasses infested by 
them should be destroyed. 

The most important active prin- 
ciples of ergot are ergometrine 
iv.s.) and ergotoxine, which cause 
powerful contractions of the 
uterus. For this reason ergot 
or its preparations are sometimes 
administered after labour to ensure 
efScient contraction of the uterus 
and diminish the risk of post-par- 
tum haemorrhage. (Pituitary ex- 
tract is more often used.) This 
property of ergot formerly led to 
its use to induce labour when de- 
sirable on medical grounds, but its 
action in this respect is uncertain. 

Poisoning by ergot may be acute 
or chronic. Acute poisoning, which 
may result from taking a single 
large dose, gives rise to giddiness, 
vomiting, colic pains in the abdo- 
men, disturbance of vision, cramps, 
muscular weakness, coma or de- 
lirium, and convulsions. Fatal 
cases are rare, but if the poisoning 
is associated with premature ex- 
pulsion of the uterine contents the 
risk is much greater. Chronic 
poisoning is generally the result of 
eating, for a considerable period, 
bread which has been made from 
rye or other cereals infected with 
the fungus. Ergotism, as the con- 
dition is called, is not uncommon 
in Russia. The early symptoms are 
those of irritant poisoning : vo- 
miting, diarrhoea, and pain in the 
abdomen. The latter symptoms 
present two types, the nervous and 
the gangrenous form. In the for- 


mer there may be tingling sensa- 
tions in the skin, spasms, and pain- 
ful cramps in the muscles. Gener- 
alised convulsions resembling those 
of epilepsy may occur. Paralysis 
and affections of the mind, such as 
delirium, melancholia, or dementia, 
are other manifestations. The gan- 
grenous form may lead to mortifl- 
cation of the fingers and toes. Both 
sets of symptoms may be present 
in one individual. 

Eric, OR Little by Little. 
Story for boys by Dean F. W. 
Farrar, first published in 1858, the 
author being aged 27. This record 
of the conflicts and tribulations of 
Eric Williams at Roslyn School 
stresses with some force and pas- 
sion the temptations of life and the 
retribution that may overtake any 
who succumb to them. The book 
ran through 36 editions during 
Farrar’s lifetime. Though ill- 
attuned to later tastes in juvenile 
fiction, it_ remains a classic often 
quoted, if only in mockery. 

Eric XIV (1533-77). King of 
Sweden, 1561-68. Born Doc. 13, 
1533, he was the sou and unworthy 
successor of Gustavus Vasa. His 
short reign was marked by the 
limiting of the power of the royal 
dukes and by the securing of 
Estonia, which began Sweden’s 
policy of oversea expansion. His 
insanity and cruelty cut short 
his reign, for after the murder 
of the Stores in 1567 the nobles 
rose and deposed him (1568). At 
different times ho contemplated 
marriage with Elizabeth of Eng- 
land, Mary of Scotland, Christina 
of Hesse, and Ren 6 e of Lorraine, 
but finally contented himsL’lf with 
marrying his mistress, Katrina 
Mdnsdottor, a peasant. He is 
believed to have been poisoned 
in Feb., 1577, at the order of 
his brother and successor, John. 

Eric THE Red {fi. c. 985). Norse 
voyager. From Iceland he explored 
the W. coast of Greenland, 982-985, 
and founded a colony there the next 
year. He named the country Green- 
land te attract settlers and called 
his village Brattahlid. The father 
of Leif Ericsson (q.v,), he was the 
hero of Eric the Red’s Saga. 

Ericaceae (Gr. ereikg, heath). 
Large family of evergreen shrubs, 
under-shrubs, and a few small 
trees. Native to temperate and 
cold climates, they have sinmlo 
leaves and regular flowers. The 
family includes heaths {Erica) and 
rhododendron. 

Erice. See Eryx. 

Ericht. Loch on the borders of 
Perthshire and Inverness-shire, 
Scotland. Lying in desolate ootm- 
try 1,152 ft. above sea level, it is 
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14^ m. long and has a maximum 
depth of 513 ft. Overlooking the 
W. shore is Ben Alder (3,757 ft.). 
Here is a cavern in which Charles 
Edward sought refuge after the 
battle of Culloden. Grampian 
Hydro-electric Scheme. 

Ericsson^ John (1803-89). A 
Swedish-American engineer. Born 
July 31, 1803, in Vermland, 

Sweden, he de- 
veloped great 
aptitude for 
mechanics, and 
in 1820 became 
an engineer in 
the Swedish 
army. Seeking 
a wider scope 
for his talents, 
he came to 
England and 
with improve- 



John Ericsson, 
engineer 


Ericsson. The 
from Ericsson’s 


occupied himself 
ments in steam machinery. In 
1829 he built, with John Braith- 
waite (g.v.), the Novelty loco- 
motive engine to compete with 
S t e p h e n s o n’s 
Rocket. Ericsson 
was occupied with 
various inven- 
tions, chieflv 
marine engines, 
up to 1836, when 
he brought out a 
marine screw 
propeller-. 

Not obtaining 
the recognition he 
expected from the 
British Admir- 
alty, in 1839 he went to America, 
where he lived for the remainder of 
his life. Turning his attention to 
defensive armour for warships and 
improvements in marine engines, 
he gained a wide reputation. In 
1861 he designed the famous ar- 
moured turret ship Monitor for 
the American navy. He died in 
New York, March 8, 1889. 

Ericsson ) Leif {fl. c. 1000). 
Norse voyager who discovered N. 
America, 1000. Son of Eric the 
Red, he was ordered in 909 by Olai 
Tryggvason, king of Norway, to 
proclaim Christianity in Greenland. 
Driven off his course, he sighted and 
landed on “ Vinland,” probably 
Nova Scotia. 

Eridanus. One of the Ptolemaic 
constellations. The larger part is 
below the S- horizon to an observer 
in N. Eimope. The constellation 
is also ca'ileu the River. 

Eridg^e Castle. Seat of the mar- 
quess of Abergavenny in Sussex, 
near the Kentish border, 3 m. S. o' 
Tunbridge Wells. The estate has 
belonged to the Nevilles since the 
13th century, but the present castle 
is 19th century. The park covers 


2,000 acres. At Eridge Green are 
the denuded sandstone Eridge 
Rocks. The village has a railway 
station, and the place gives its 
name to the Eridge Hunt. 

Eridu. Sumerian city of great 
antiquity, at Tell Abu Shahrain in 
the desert 14 m. S. of Ur (Muqay- 
yar), traditionally the cradle of 
Sumerian civilization. As the Epic 
of Creation said : “ All the lands 
were sea ; then Eridu was made.” 
It was the home of the water god 
Enki or Ea (q.v,). First identified 
by the soundings of Taylor in 
1853-54, the site w'as dug by 
Campbell Thompson and H. R. 
Hafl for the British Museum in 
1919. Further excavations spon- 
sored by the Iraq govt, in 1946 
uncovered a prehistoric temple 
many times rebuilt, whose floor 
was littered with fishbones, the 
remains of offerings to Enki. 
Some 200 tombs contained fine 
painted pottery earlier than the 
A1 Ubaid period. 
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Monitor, an ironclad turret skip, built 
plans by the Federal navy during the 
American Civil War 

Erie. Southernmost of the 
chain of great lakes in N. America. 
It forms part of the boundary 
between the XJ.S.A. and Canada. 
Area, 10,000 sq. m. It is 250 m. 
long, and its greatest breadth is 
60 m., while its average depth is 
90 ft. The lake is 565 ft. above the 


level of tide water in the Hudson 
river at Albany, and 330 ft. above 
the level of Lake Ontario, into 
which it discharges its waters by 
the Falls of Niagara. At its N.W. 
end it receives the surplus waters 
of lakes Superior, Michigan, and 
Huron, through the river Detroit. 
Contributory feeders are the rivers 
Thames and Grand. A large num- 
ber of steamers ^nd other ships 
traverse it, except in winter, when 
it is generally frozen for a consider- 
able period. In very hard winters 
it is possible to cross from the 
U.S.A. to Canada over the ice. 

Lake Erie is the outlet of a large 
system of connecting canals, which 
render its navigation of great 
importance. The Welland Canal 
connects with Lake Ontario ; the 
Erie Canal affords communication 
between Buffalo and Albany, thus 
linking up with the Hudson river ; 
the Ohio Canal begins at Cleveland 
and ends at Portsmouth, on the 
Ohio river ; and the Miami and 
Erie Canal connects Toledo with 
Cincinnati. During the war of 
1812-15 an American squadron 
under Commodore Perry, captured 
here a British force of six vessels 
on vSept. 10, 1813. 

Erie. City of Pennsylvania, 
U.S.A., the CO. seat of Erie co. On 
Lake Erie, 88 m. S.W. of Buffalo, 
it is served by rlys. and an airport. 
The largest land-locked harbour 
on Lake Erie, with artificial im- 
provements, it is protected by 
Presque Isle, a strip of land 6 m. 
long and 1 m. in extreme breadth, 
and has a maximum depth of 25 ft. 
An industrial and commer- 
cial centre with a valuable 
trade by lake and rly. in coal, 
iron, grain, and agricultural pro- 
duce, Erie is said to ship more 
fresh-water fish than any other 



Erie. Port Colborne, Ontario, on Lake Erie. The lake, which lorms part oi 
the boundary between Canada and the U.S.A., is connected by the Welland 
Canal with Lake Ontario. It is an iraponant shipping waterway 
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port in the world. It leads in 
U.S. production of engines and 
boilers and also makes locomotives, 
stoves, pumps, furniture, wood- 
work, leather, and paper. The 
federal building and city hall are 
prominent. Founded on the site of 
the old French fort of Presque 
Isle, erected 1753, Erie has a city 
charter dating from 1851. In 1915 
the city was inundated by a cloud- 
burst. Pop. (1950) 130,803. 

Erie Canal. The 
largest artificial 
waterway in the 
U.S.A. Extending 
across New York 
state from Buffalo 
to Troy, it com- 
municates be- 
tween the Hud- 
son river and Lake 
Erie. Begun in 
1816 as a pioneer 
U.S. engineering 
feat, and com- 
pleted in 1825, it 
was originally 
363 m. long from 
Buffalo to Albany. The canal, 
which made possible the all- water 
transport of Pennsylvania’s coal, 
iron, and petroleum and the Middle 
West’s agricultural produce to the 
Atlantic, was responsible for the 
rise to commercial supremacy of 
the state and port of New York. 
Today petroleum products con- 
stitute the bulk of goods trans- 
ported. The canal gives passage 
to vessels of 2,000-3,000 tons. It 
is 340 m. long, 150 ft. wide, 12 ft. 
deep, and has 34 locks. For five 
months in the year ice obstructs 
navigation. 

Engena, Johannes Scotus (c. 
810-877). Scottish philosopher 
and theologian. He was a Scot 
born in Ireland, at the time called 
Greater Scotland, and his name 
Erigena means Irish-born. Sum- 
moned by Charles the Bald to 
Paris, he became teacher at the 
court school. Erigena attempted 
to combine the neo-Plat onist theory 
of emanation with the Christian 
idea of the Creation and the 
doctrine of' the Trinity, the result 
being a kind of pantheism, the 
view that all things are contained 
in God. De Hivisione Naturae was 
his chief work. 

Erin. Poetical name for Ireland. 
It was popularised by Thomas 
Moore’s Irish Melodies, but is of 
much earlier origin. Philologists 
assume an old Celtic form, Iveriu 
or piyeriu, probably meaning fer- 
tile (c/. Gr. 'pi-on, fat), in old Irish 
Eriu, in the declension of which 
Erin, Erinn, appear. The Greek 
name lerne = Iveme, the v being 


preserved in the Latin Juverna or 
Juberna, of which Hibernia (q.v.) 
is another form. 

Erin go bragh. Irish phrase 
meaning Ireland for Ever. Through 
its association with Ireland’s de- 
mand for a freer and more inde- 
pendent government it became 
a party instead of an entirely na- 
tional cry. It is widely used as an 
expression of national sentiment. 

Erinus. Genus of alpine herbs 
of the family 
Sc rophulariaceae, 
natives of VV. 
Europe. The 
spoon-shaped 
leaves, which grow 
in a tuft, have 
their broad ends 
boldly cu t into 
about five pointed 
teeth. The leafy 
stem ends in a 
cluster of rosy- 
purple or white 
flowers. 

Erinyes. In 

Greek mythology, 
older name of the Eumenidcs 
{q.v.)i or tragic furies. 

Eriocaulaceae (Gr. eriotif wool; 
kaulos, stalk). Family of rush- 
like perennial marsh herbs. Chiefly 
natives of the tropics, they have 
slender, spongy leaves, and minute 
flowers gathered into a head. These 
flowers are either male or female, 
the former having two or three 
stamens and a rudimentary ovary, 
the latter with developed ovary 
and short style, but no stamens. 
Pipe-wort {Eriocaulon septan- 
gulare), a N. American species, oc- 
curs in muddy lakes of W. Ireland. 



Eriocaolaoeae. 1. Leal of a species 
of Eriocaulon. 2, Male flower. 
3. Entire plant. 4. Head of flower 


Eripbyle. In Greek legend, 
sister of Adrastus, king of Argos, 
and wife of Amphiaraus. Before 
he joined the expedition of the 
Seven against Thebes, Amphi- 
araus charged his son Alcmaeon to 
murder his mother as soon as he 
should hear of his father’s death. 
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Erinus. Roots, foliage, and flower 
of Erinus alpinus 


and in due course Alcmaeon 
obeyed his behest. 

Eris. In Greek mythology, 
goddess of discord. Annoyed at 
not being invited with the other 
gods to the wedding- feast of 
Peleus and Thetis, she threw a 
golden apple into the midst of 
the feast inscribed “ For the 
fairest.” It was claimed by Hera, 
xlthcna, and Aphrodite, and the 
Trojan prince Paris had to judge. 
Because he chose Aphrodite, she 
rewarded him with possession of 
Helen of Greece, which led to the 
Trojan war. 

Eriskay. Island in the Heb- 
rides, Scotland, lying S. of South 
Uist. It is the spot at which 
Prince Charles Edward landed with 
seven companions from France, 
July 23, 1745 ; according to legend 
he planted a white convolvulus 
which will grow nowhere else. The 
Eriskay Love Lilt is one of the 



Erith arms 


most familiar Hebridean songs. 

Erith. Industrial town and 
borough of Kent, England. It is 
on the S. bank of the Thames, 
14 m. E. of Lon- 
don, and is served 
by the electri- 
fied railway and 
London Trans- 
port. The town 
is divided into 
industrial and 
residential dis- 
tricts ; the lat- 
ter, to the S., consist of Abbey 
Wood, Belvedere, and Northum- 
berland Heath. The industrial 
section, with a frontage of 4 m. 
on the river, docs not intrude 
upon the amenities of the town. 
Engineering works, cable and 
plastic manufacture, edible oil 
refining, chemical works, coal 
shipping, lighterage, building ma- 
terials, stoiunvare, and asbestos 
works provide employment. The 
church of S. John the Baptist has 
some interesting brasses ; parts of 
it date from the 12th and 13th 
centuries. The Iloyal Alfred Sea- 
men’s Home for disabled seamen 
is in the town. In the Middle Ages 
Erith was famed for its ship- 
building, and the first man-of-war 
was built here. A borough charter 
was granted in 1938. It suffered 
damage from the Luftwaffe during 
the Second Great War. Pop. 


(1951) 46,263. 


Eritrea. Autonomous region 
of East Africa, a federal division 
of Abyssinia from 1952. It is a 
coastal strip of coral formation on 
the Red Sea, running about 670 m. 
between the Anglo-Egyptian 
Sudan and French Somaliland. 
The coast, with a tropical climate, 
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is often excessively hot and 
moist, but the uplands are cool. 
Rain is adequate for agriculture ; 
pasture abounds. Products in- 
clude hides,, ostrich feathers, salt, 
gold. Pearl fishing is carried on 
at Massawa. Rly. and good roads 
connect the principal towns ; 
Asmara (pop. 117,000) is the 
capital. The inhabitants, who 
speak Tigre or Tigrenga, include 
Christians and Muslims. Area 
15,754 sq. m. Pop. est. 1,103,000, 
partly nomadic. 

The Italians bought Assab in 
1870 from the local sultan for 
£1,880, made it a colony in 1882, 
then began to spread, occupying 
Massawa in 1885 and, with sur- 
rounding territory, forming the 


colony of Eritrea in 1889. Italian 
enterprise w’as checked after a 
disastrous defeat by Abyssinian 
forces at Adowa, March 1, 1896. 
By an Act of 1936 the territory 
became a state of Italian East 
Africa. For the Second Great War 
in Eritrea, see East Africa Cam- 
paign. At the conclusion of the 
fighting, the country came under 
a British military administration 
which carried out improvements 
in agriculture and forestry, edu- 
cation and justice. In 1942 
Rritrea was developed as a U.S. 
base. Consult Short History of 
Eritrea, S. H. Longrigg, 1945. 

Erivan. Capital of Armenia 
S.S.R. It stands on the Sanga, 
near the Turkish border, 40 m. 
hT.E. of Ararat and 145 m. S. of 
Tbilisi. It is the seat of a bishopric 
and contains the remains of an 
old palace of the Persian viceroys. 
An active trade is carried on in 
leather, pottery, and cotton. After 
being alterhately in the hands of 
Turks and Persians, Erivan was 
taken by the Russians in 1 827, and 


definitely ceded to Russia by the 
treaty of Turkmanshai, 1828. It 
became chief town of a govern- 
ment in Transcaucasia, and in 
1918 centre of an Armenian 
republic. Here are an Armenian 
university and national museum. 
Pop. 200,000. 

Erlangen, Town of Bavaria, 
Germany. It is in Franconia, 
15 m. N.N.W. of Nuremberg, just 
where the Schwabach joins the 
Regnitz. Its chief buildings are 
the town hall and the university 
(1743, a former palace), and there 
are a number of churches, schools, 
etc., but none is notable architect- 
urally. Industries concern electric 
instruments, beer, paper, and 
textile goods, the last, to w^hich the 


town ow’es much of its prosperity, 
having been introduced by immi- 
grant Huguenots. The university 
was founded by Frederick, mar- 
grave of Bayreuth ; it has a large 
library, botanical garden, and 
hospital, in addition to laborator- 
ies, etc. Erlangen passed in the 
Middle Ages from one ruler to 
another. It was made a town in 
1398, and until 1791 was in the 
margravate of Bayreuth ; then it 
f)assed to Prussia and in 1810 to 
Bavaria. Pop. (est.) 35,000. 

Erlanger, Babon Fe6d6ric d’ 
(1868-1943), French-born British 
composer. He was born in Paris, 
May 29, 1868, and studied music 
under Ehmant. In 1891 he be- 
came a naturalised British subject, 
joining his brother fimile in a 
firm of financiers. He died April 
23, 1943. As a composer he was 
influenced by Bizet and Chabrier, 
and his compositions included 
operas, orchestral pieces, songs, 
and chamber music. The best- 
known operas were Inez Mendo, 
1897, and Tess of the d’Urbervilles, 


1906. A ballet, Les Cent Baisers, 
was one of the most successful 
productions of the de Basil com- 
pany’s seasons at Covent Garden, 
1935-36. A symphonic suite and 
a violin concerto gained reputation. 

Erlanger, Joseph (b. 1874). 
American physiologist. He was 
bom Jan. 5, 1874, at San Francisco, 
and studied at the universities of 
California and Johns Hopkins. At 
Johns Hopkins hospital, 1899- 
1900, he became instructor, assist- 
ant, and associate professor at 
the university, 1900-1906. He 
was professor at Wisconsin uni- 
versity 1906-10, and at Washing- 
ton university, St. Louis, 1910-46. 

A member of the National Research 
Council, 1922-26, and of many 
learned societies, he was awarded 
the Nobel prize for physiology 
and medicine in 1944. Erlanger 
wrote (with H. S. Gasser) Electric- 
al Signs of Nervous Activity, 1937 ; 
Symposium on the S3niapse, 1939. 

Erlati. German name of the 
Hungarian city of Eger. The red 
wine produced in the area was 
long called Erlauer. See Eger. 

Erl-king or Erijion-ig. Figure 
in German m;^d:hology. He personi- 
fies an evil spirit haunting forests 
and plotting mischief to passers-by, 
especially children. The word, 
meaning king of the alders (Ger. 
Erie), from the vapours that cling 
to these trees at night, is a mis- 
translation, and should properly be 
elf -king, its meaning in Scandi- 
navian (Dan. Ellerkonge). The 
character was introduced to Ger- 
man folklore bv Herder’s trans- 
lation of the Danish ballad, Sir 
Olaf and the Erl -king’s Daughter, 
1778-79. It is the subject of a 
famous ballad by Goethe, set to 
music by Schubert. 

Ermeland. A level, sandv 
region, stretching inland from 
the Frisches Haff (Zalew Wislany) 
between Elbing (Elblag) and K6- 
nigsberg (Kaliningrad), area 1,700 
sq. m. The name was borne by 
a district in Prussia before that 
country passed into the possession 
of the Teutonic Order. It was later 
the principality of a bishop, and 
was a member of the Holy Roman 
Empire. In 1466 it was added to 
Poland, but at the partition of 
Poland in 1772 it was seized by 
Prussia. It includes Allenstein 
(Pol. Olsztyn), once a seat of the 
order of Teutonic knights. The 
line dividing the part of E. Prussia 
incorporated in the R.S.F.S.R. and 
the part incorporated in Poland 
by the Polish-U.S.S.R. treaty of 
Aug., 1945, runs through the 
district. Pop. (pre-war) 270,000, 
the majority R.C. and Polish. 



Erith, Kent. A view of the High Street of this borough ou the south bank 
of the Thames. See text in facing page. 
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Ermine. Name given to the 
winter phase of the stoat, when 
the fur is white with the exception 
of the black tip of the tail. In 
Great Britain this change from the 
brown of summer takes place regu- 

@ Iarly in Scot- 

1 a n d, and 
often in the N. 
o f England ; 
but further S. 
it is very rare. 
The ermine fur 
o f commerce 
comes from 
„ . . , , more northern 

Ermine m heraMry latitudes, 

chiefly from Alaska ; but it is now 
in little favour, except for official 
robes. The name is a corruption 
of Lat. Armenius (miis), i.e. Arme- 
nian (mouse), or of Ger. Hermelin, 
ermine, ermine-fur. (See Stoat.) 

In heraldry, ermine is the princi- 
pal fur. It is represented as silver 
or white powdered with sable spots, 
usually depicted lil^e a small arrow 
head surmounted by three dots. 
There are four variants : ermines 
represented as black powdered with 
silver spots; erminetes or erminites, 
represented as black with silver 
spots between two red hairs ; 
erminois, black with gold spots, 
and pean, gold with black spots. 

Ermine Street. Early English 
name for the ancient Roman high- 
way from London to Lincoln and 
York (via Royston, Godman- 
chester, Castor, and Ancaster), 
later called the Old North Road. 
With Watling Street, the Tcknield 
Way, and Fosse Way, it was one 
of the four royal roads of Edward 
the Confessor's laws. The name 
Ermine Street is also used for the 
Roman road from Silchester to 
Cirencester and Gloucester. 

Emakulam. Coast town of 
Kerala, India, 100 m. S.S.E, of 
Calicut. Formerly the capital of 
the princely state of Cochin, it is 
the seat of several colleges, in- 
cluding a college of law. Pop. i 
(1951) 62,283. ^ i 

Erne or Sea Eagle (A.S. earn, 
eagle). The white-tailed sea eagle < 
{Bcdiaeetns aWicilla), the‘ only i 
member of its group still found in ^ 
Great Britain. It is brown, about J 
3 ft. in length. It still breeds in • 
the Hebrides, but is becoming rare. ^ 

^e-iamo. it issues from Lough fi 
wwnagh, in eo. Longford, and i 
flows mainly N. through Lough a 
Oughter and both upper and lower a 
^ugh Erne until it falls into 
Donegal :^y near Ballyshannon. I 
Its length is 70 m. Enniskillen is I 
the chief town on its banks, and S 
alter leaving Longford it passes h 


through counties Cavan and Fer- 
managh. The hydro-electric scheme 
utilising the falls of the lower Erne 
in and above BaDyshannon {q.v.) 
supplements the Shannon scheme. 
Erne salmon fishing, except in the 
estuary, must suffer. 

Erne. Name of two loughs or 
lakes of co. Fermanagh, N. Ire- 
land. The upper lake is 13 m. 
long, and in one place 4 m. wide ; 
the lower lake is 18 m. long, and 
from 2 to 5 m. bi'oad. The river 
Erne passes through them, the 
distance between the tw^o being 10 
m. The lakes occupy hollows in 

J 1 n • ^ m 


the limestone, and have a very 
irregular shape ; the upper portion 
is merely a collection of narrow 
ponds abutting on the river. In 
both, but especially in the upper 
lake, are numerous islands. 

Ernest. Masculine Christian 
name, probably derived from the 
German ernst, serious. The French 
form is Eme.st; Ital and Span. 
Ernesto. Its introduction into 
Britain dates from the 18th cen- 
tury : the fifth son of George III 
was Ernest Augustus (v.i.). The 
feminine form is Ernestine. 

Ernest Augustus (1771-1851). 
King of Hanover. The fifth son of 
George III of England, he was born 
at Kew, June 5, 1771. He entered 
the Hanoverian army and distin- 
guished himself during the Napo- 
leonic wars. In 1799 he was made 
duke of Cumberland and Tevjot- 
dale, and in the, house of lords he 
acted with the more extreme I'ories 
in opposing all kinds of reform, 
e.specially Roman Catholic eman- 
cipation and the reform measure of 
1832. In 1810 some excitement 
was caused by a murderous attack 
made on the duke by his valet ; the 
latter was afterwards found dead, 
and some went so far as to accuse 
Ernest of his murder. 

Until the birth of a daughter, 
Victoria, to his elder brother Ed- 
ward, he was heir presumptive to 
the English throne. By the opera- 
tion of the Salic law he (and not 
Victoria) succeeded to the throne 
of Hanover in 1837. There he 
reigned for fourteen years. He 
would not hear of anything in the 
nature of constitutional reform, 
but in spite of this he was popular 
with his subjects. He died Nov. 
18, 1851, and was succeeded by his 
son George (1819-78), who sup- 
ported Austria in the war of 1866 
and was deposed by Prussia which 
annexed Hanover. 

Ernie, Rowland Edmund 
^OTHBRO, Baron (1852-1937). 
British politician and writer. Bom 
Sept. 6, 1852, at Clifton-on-Teme 
he was educated at Marlborough 


and Balliol College, Oxford, be- 
3 coming fellow of All Souls. He was 

3 admitted to the bar, and in 1894 
) was editor of The Quarterly Re- 
. view. An authority on agriculture, 
3 he was appointed agent-in-chief to 
the duke of Bedford in 1899. 

: 1914 Oxford University chose 
Prothero as one of its members, 

. and in 1916 he was included in the 
: Coalition government as president 
i of the board of Agriculture. He 
‘ continued in office after the 
> general election of 1918, and was 
' made a poer. He wrote The Pion- 
eers and Progress of English Farm- 
ing. 1888 ; English Farming, Past 
and Present, 1912 ; but his most 
popular works are Life and Corres- 
pondence of Dean Stanley, 1893 
(with G. G. Bradley) ; The Psalms 
in Human Life, 1903 ; The Land 
and Its People, 1925. He died 
July 1, 1937. 

Ernst, Max (b. 1891). German 
painter. Prominent among the 
early surrealists, he was one of the 
leaders of the movement. He 
worked in Paris during the 1920s, 
and was among the first of the 
group, which included Dali (q.v,), 
Tanguy, and Masson, to abandon 
abstract form for recognizable 
imagery. His work was banned by 
the Nazis in Germany. His book 
^lustrations, executed for the 
Editions du Carrefour in 1930, 
were among his popular works. 

Ernulf OR Arnulp (1040-1124). 
English ecclesiastic. He was born 
in Prance and educated at Bee, 
under Lanfranc. Made prior of 
Canterbury by Anselm, he was 
abbot of Peterborough from 1107 
to 1 1 14, when he became bishop of 
Rochester. He was a great autho- 
rity on canon law, and the author 
of the Textus Roffensis, preserved 
in the library of Rochester Cathe- 
dral, which comprises records of 
the cathedral, and other historical 
ecclesiastical, and legal documents. 
This collection contains the form 
of excommunication entitled The 
Pope’s Dreadful Curse, quoted by 
Sterne in Tristram Hhandy to show 
his veneration for the pious bishon 
who had ready for use “.fit forms 
of swearing suitable to all oases.” 

Erode. Town of Madras, India. 

It is in the Coimbatore district, and 
was at one time a place of some 
importance. It suffered during 
successive invasions of the country 
in the 17th and 18th centuries. 
The town, which is the head- 
quarters of the divisional officer, ' 
contains two old temples. Pop. 
35,000, five-sixths Hindus. 

Eroica. Popular name of the 
®y^^phony No. 3 in E flat by 
Beethoven (op. 55). Completed in 
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Aug., 1804, it was intended origi- 
nally as a tribute to Napoleon, but 
Beethoven’s later revulsion against 
the conqueror caused him to 
modify the sub-title to “ In mem- 
ory of a great man,” and Prince 
Lobkowitz received the dedication. 
The magnificent sweep of the first 
movement, and the profound, 
sombre slow movement have 
caused this work to be acclaimed 
among Beethoven’s greatest. 

Eros (Or., love). In mythology, 
the Greek name for Cupid {q.v.). 
It is also the popular name for the 
aluminium figure surmounting the 
memorial, in Piccadilly Circus, 
London, to the 7th earl of Shaftes- 
bury iq-v.) designed by Alfred 
Gilbert. This winged statue, 
9 ft. high, was unveiled in 1893. 
During the reconstruction of the 
tube rly. station under Piccadilly 
Circus, 1925-28, it was placed in 
the Embankment Gardens, and it 
was again removed from its site 
during the Second Great War, being 
replaced June, 1947. The sculptor 
intended the figure to symbolise 
the Christian virtue of charity. 

Eros. One of the nearer minor 
planets, discovered in 1898. The 
importance of the asteroid is that 
it can approach within 14,000,000 
m. of the earth. At such times 
observations of its distance can be 
made accurately, and thence, its 
orbit being known, the mean dis- 
tance of the sun from the earth can 
be found, this quantity being the 
fundamental unit of distance used 
by astronomers (see Astronomical 
Unit). In 1930-31 Eros came 
within 16,200,000 m. and .inter- 
national cooperation made ^^ail- 
able nearly 3,000 photographs 
taken with 30 telescopes in 14 
different countries. Sir Harold 
Spencer Jones in 1941 arrived at 
the value 93,003,000 m. for the 
sun’s distance. 

Erosion (Lat. erosio, eating 
away). The wearing down of the 
earth’s surface through the action 
of the atmosphere, rain, rivers, ice, 
and the sea and its tides. Atmo- 
spheric erosion is either chemical 
or mechanical. Wind transports 
particles and polishes surfaces over 
which they are carried, e.g. in 
deserts, Sudden changes of tem- 
perature cause particles of rock 
to split off, subsequently to be 
removed by wind or water. Atmo- 
sphere acts chemically through 
rainfall, in causing decomposition 
of rocks. Disintegration of rocks 
being thus effected, the products 
are afterwards removed by running 
water, the water usually^ eroding 
the boundaries of its course by 
abrasive action of malorialscarried. 


Erosion beneath the surface of 
the ground is chiefly chemical, 
and often results in formation of 
caves and caverns, especially in 
limestone districts. Glacial erosion 
takes place over large areas and on 
an extensive scale, ice being, under 
certain conditions, a powerful 
scouring agent. Marine erosion is 
in continuous progress along coasts, 
the sea often using debris broken 
from cliffs by waves as battering- 
rams for further destruction. The 
burrowing of animals, e.g, worms, 
and penetration of roots of plants 
assist also in disintegration of land 
surfaces. The tendency of all 
erosion is to level the land. See 
Coast ; Glacier ; Soil Erosion. 

Erosion. Term used in metal- 
lurgy. Metal articles can be 
fabricated by first grinding the 
metal to a powder, pressing into 
shape in suitable moulds, and then 
baldng. The pulverisation is 
sometimes referred to as erosion. 
The term is also used to describe 
effects which lead to corrosion of 
metals normally protected by 
surface films. These effects are 
due to the breakdown of cavities 
beneath the protective layer, 
leaving the metal exposed to 
corrosive agents. 

Erotic Literature (Gr. ewiikos, 
amatory). Literature inspired by 
the theme of love. The name is 
generally applied to poetry, and 
latterly more especially to poetry 
of a warmly impassioned character. 
The classical erotic poets include 
Anacreon, Callimachus, Sappho, 
and Theocritus among the Greeks ; 
Catullus, Horace, Ovid, and Tibul- 
lus among the Latins. The trouba- 
dours of the Middle Ages carried 
on the erotic tradition in France, 
and at the Renaissance this form 
of literature had a revival on the 
ccjiitinent of Europe. In English 
literature it reached a high level 
in the lyrical work of poets of 
the 17th century, such as Donne, 
Cowley, Herrick, Waller, Lovelace, 
and Suckling. In the 19th century, 
more especially in the latter half, it 
had a recrudescence in the poems 
of Rossetti and Swinburne, and in 
France in the writings of Baude- 
laire and others. 

Er Ram. Village of Palestine. 
It is situated on a hill on the Jeru- 
salem-Nablus road. Identified as 
the ancient Ramah (g.v.) of Ben- 
jamin (1 Kings 16), it formed a 
kind of frontier castle between the 
N. and S. kingdoms of Palestine, 
and was repeoped after the return 
from captjvity. It was taken by 
Allenby, Dec. 28, 1917, in the 
British advance after the capture of 
Jci'usalem in the First Great War. 


Erratics (Lat. err are, to wan- 
der). In geology, portions of rock 
of varying size which have been 
moved from their original home by 
natural agencies. They commonly 
consist of rock-fragments torn 
away by glaciers, and often bear 
scratches resulting from move- 
ment under great pressure. They 
occur ill great profusion in glacial 
boulder- claj s, and are often spread 
over high levels by glacial torrents. 
See Glacier ; Rock. 

Errigal or Arigal. Mountain 
of the Irish Republic, in Donegal. 

It is 5 m. S.E. of Gweedore and is 
2,466 ft. high. 

Erroll, Earl of. Scottish title 
borne since 1452 by the family 
of Hay. William Hay, hereditary 
constable of Scotland, an honour 
given in 1315 to his forefather, 
Sir Gilbert, was made an earl in 
1452. Francis, 9t.h earl, was 
active in the 16th century, being 
constantly in rebellion against 
James VI. He was then a Roman 
Catholic, and in league with Spain ,* 
in 1594 he led a small rising, after 
which his residence, Slains Castle, 
was destroyed. Later he became a 
Protestant. 

A dispute as to whether Erroll 
or the earl marischal was the right- 
ful constable was decided in favour 
of the former, and so the earls take 
precedence in Scotland just after 
the royal family. When the 13th 
earl died unmarried his sister 
succeeded to the title. The great- 
nephew who followed was a son of 
the earl of Kilmarnock who was 
executed for his share in the rising 
of 1745, but this did not affect his 
succession to the earldom of Erroll, 
and from him the later earls are 
descended. The 18th earl was 
made a peer of the U.K. as Baron 
Kilmarnock in 1831. Diana Denyse 
Hay (b. 1926) succeeded her 

father, the 22nd earl, in the earl- 
dom in 1941 ; the barony went to 
her uncle Gilbert (b. 1903). 

Erromanga. One of the S. 
group of the New Hebrides. It 
measures 30 m. long by 20 wide. 
The chief anchorage is Dillon’s 
Bay the chief product, copra. 
Here John Williams, the mission- 
ary, was killed and eaten by 
cannibals in 1839. 

Error. False idea which is re- 
garded as true ; or the degree or 
extent to which a statement 
deviates from the actual. An 
example of the former is the belief, 
held for many centuries, that the 
sun revolves round the earth. An 
example of the latter is the state- 
ment that the population of 
England and Wales in 1931 was 
40,000,000 to the nearest million. 
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the error in this figure being not 
more than plus or minus half a 
million. The word is used in the 
second sense particularly by scien- 
tists, statisticians, engineers, etc. 

An error of the other type, com- 
monly called a fallacy, is caused by 
an appearance of truth which ^ is 
deceptive. Such an error may arise 
through faulty definition, mis- 
understanding, or wrong use of 
words, ambiguous statements, bad 
deduction, faulty observation, in- 
correct generalisation, confusion of 
cause and effect. Human history 
abounds in notable fallacies. Many 
of them are systematically dealt 
with in such books as Jevons’s 
Elementary Lessons in Logic, 
Mill’s Logic, Welton’s Manual of 
Logic and Groundwork of Logic. 

The advance of natural science 
has corrected many faulty ob- 
servations and vastly improved 
our power to observe, and thus 
has tended to lessen the number of 
material errors ; but little pro- 
gress has been made towards the 
elimination of formal errors, i.e. 
those violating the rules of good 
reasoning. Terms are stUl used 
without adequate definition ; we 
still “ argue from the particular 
to the general,” and “ beg the 
question,” mistake cause and effect, 
and presume where we cannot 
prove. We are prone to the fallacy 
of epithets : we believe we have 
proved our judgement of a person 
or act or thing when we have 
chosen a particularly strong ad- 
jective to describe it. . 

Error ut Approximation. In a 
statement such as 65,000 tons to the 
nearest thousand, or 0*036 inch to 
the nearest thousandth, the degree 
of approximation is stated. In 
the former we are told that the 
actual weight lies between 65,000 — 
500 tons and 65,0004*500 tons 
(the statement might be written 
65,000 + 500 tons) ; in other words, 
the true weight lies between 64,500 
and 65,500 tons. In the second 
statement we are told that the 
true length is 0*036 + *0005 inch, 
i.e. it lies between 0*0355 and 
0'0365 inch. The amount of error 
that is ahowablein a statement de- 
pends on the circumstances. Thus, 
if we are considering the profit of 
a company which last year made 
£1,465,594 16s. lid,, it would 
probably suffice if we knew that 
the profit was £1*5 million to the 
nearest half-million pounds ; if, 
on the other hand, we were con- 
sidering the cost of generating 
electricity, say 0*1374 d. a unit, we 
might be interested in the nearest 
ten- thousandth of a penny. The 
cook might weigh to the nearest 


ounce ; the research chemist to 
the hundred-thousandth part of a 
gramme. 

The amount by which the state- 
ment of a quantity differs from 
the true quantity is called the 
absolute error. Thus, the absolute 
error in the statement of the com- 
pany’s profit as £1*5 millions was 
£34,405 3s. Id. Generally the 
absolute error of an approximation 
is not more than half the unit of 
appro xitnat ion. 

Error, Writ of. Name of a 
writ of appeal to the Idng’s bench 
in criminal cases, or to the court 
of exchequer chamber or the house 
of lords in civil cases. It was for 
errors appearing on the record, but 
it is now abolished in all cases. 

Ersatz (Ger., equivalent, sub- 
stitution). Term used in Germany 
to denote artificial substitutes for 
natural materials. The word came 
into use in the Ernst Great War, 
when it was originally applied to 
coffee made from acorns and to 
sugar extracted from wood. During 
the Second Great War, the greater 
part of German commodities of 
everyday consumption, e.g. food, 
clothing, utensils, etc., were of 
ersatz materials or had an ersatz 
basis. Ersatz or substitute materials 
have been developed all over the 
industrial world and mav be said 

V 

to include plastics, buna, and 
rayon. See Synthetic Chemistry. 

Ersch, Johann Samuel (1766- 
1828). German bibliographer. He 
was born at Grossglogau, Silesia, 
June 23, 1766, and studied at 
Halle. He was successively libra- 
rian, 1800, and professor, 1803, 
at Jena, and principal librarian; 
1808, at Halle. His Handbuch der 
deutschen Literatur seit der Mitte 
des 18ten Jahrhunderts, 1812-14, 
laid the foundation of German 
bibliography. In 1818 he began, 
with J. G. Gruber, the famous 
Allgemeine Encyklopadie der Wis- 
senschaften und Kiinste, which 
was not completed a century later. 
He died at Halle, Jan. 16, i828. 

Erskine, Thomas Erskine, 
1st Baron (1750-1823). British 
lawyer. The youngest son of the 
10th earl of Buchan, he was born 
in Edinburgh Jan. 10, 1750 (N.S.). 
After a scanty education at Edin- 
burgh and St. Andrews, he aban- 
doned careers in both navy and 
army, his poverty making it im- 
possible for him to buy advance- 
ment ; and decided to try the 
law. In 1776 he matriculated at 
Cambridge, received an honorary 
degree there in 1778, and the same 
year was called to the English 
bar. Erakine’s success as a barris- 
ter was instantaneous. He made 


bis name in his first case, an 
action for libel brought by Lord 
Sandwich and others against one 

Thomas BaiUie 
who had ac- 
cused them of 
corruption in 
the manage- 
ment of Green- 
wich Hospital. 
By his fierce 
attack on Lord 
Sandwich, 
Erskine, most 
junior of five 
defending 
counsel, won the case for Baillie. 
In 1781 he was junior counsel for 
Lord George Gordon at his trial 
for treason. 

In 1783 Erskine took silk, then 
a rare distinction ; and in the 
same year was elected M.P. for 
Portsmouth. After six years’ 
absence he was again returned for 
that borough in 1790. 

Erskine defended Paine, Tooke, 
and others who wrote in favour of 
the French Revolution. Having 
been attorney general 1783-92 
and chancellor 1802-06 to the 
prince of Wales, ho was lord 
chancellor in the Whig ministry of 
1806-07. He was made a peer in 
1806. He spoke strongly in support 
of Queen Caroline during her trial 
in 1 820. He d ied in West Lothian, 
Nov. 17, 1823. ■ ■ 

Erskine’s eldest brother, Henry 
(1746-1817), was also a dis- 
tinguished advocate. Trained at 
St. Andrews and Edinburgh for 
the Scottish bar, he was lord advo- 
cate in 1783, and again in 1806-07. 
He died Oct. 8, 1817. Like his 
brother’s, his reputation rests upon 
his stately and pleasing eloquence. 

Erskine, E b e n e z e r (1680- 
1754). Scottish divine and founder 
of the Secession Church. Born at 
D r y b u r g li , 

Berwickshire, 

June 22, 1680, 
he was edu- 
cated at Edin- 
burgh Univer- 
sity. His first 
charge was at 
P o r t m 0 a k . 

Kinross -shiie, 
whence- he 
moved to a 
church at Stirling. There he came 
into collision with his ecclesiastical 
superiors, and the matter came 
to a head when, in 1732, he 
declared that parishes should 
choose their own ministers. This 
led to his suspension, but with 
some a'fesociates he founded a 
separate presbytery, which devel- 
oped into the Secession Church. 
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In this Erskine remained until 
1748, when the section opposed to 
him secured his removal from the 
ministry. He died at Stirling, 
June 2, 1754. His Life and Diary 
appeared in 1840. See Presby- 
terianism; Secession Church. 

Erskine, John, oh Dun (1509- 
91). Scottish reformer. He wns edu- 
cated at King’s College, Aberdeen, 
travelled on the Continent, and 
in 1534 returned with a French 
scholar, who introduced the study 
of Greek into Scotland. His en- 
thusiasm was equally divided be- 
tween the new learning and the 
new faith. He was an intimate 
friend of John Knox, and his in- 
fluence was always exerted in the 
direction of moderation. He was 
moderator of the general assembly 
and in 1579 was appointed a mem- 
ber of the king’s council. 

Erskine May. Popular name 
for A Treatise on the Law, Privi- 
leges, Proceedings, and Uses of 
Parliament, by T. Erskine May 
(Lord Farnborough), first pub. 
1844 (15th edn., 1950). This 
work is accepted in the British 
house of commons as the authority 
on the rules and precedents of 
parliamentary proceedings. 

Eruptive Rocks. Rocks which 
have been either extruded at the 
surface of the earth or have con- 
solidated beneath the surface under 
pressure of overlying rock-masses. 
Those extruded (effusive rocks), as 
in volcanic eruptions are of the 
type of lava and are found near 
volcanoes, active or extinct ; they 
frequently exhibit flow-structure, 
indicating rapid consolidation. 
Basalts and rhyolites are examples. 

Rocks consolidated beneath the 
surface (intrusive rocks) are of two 
kinds: very deep-seated (plutonic) 
and less deep-seated (hypabyssal). 
Plutonic rocks are usually coarsely 
crystalline, never glassy or with 
vapour cavities ; hypabyssal rocks 
are often coarsely crystalline, but 
show great variation in structure. 
Intrusive rocks occur as areas of 
great extent and irregular shape 
(batholiths), as spreading sheets 
forced up from below between 
other strata (laccoliths and sills), 
as filling the pipes of old volcanoes 
(necks), as occupying more or less 
vertical fissures (dykes), or as 
branching injections (veins). 

Ervine, St. John Greer (b. 
1883). Northern Irish dramatist 
and dramatic critic. Born at Bel- 
fast, Deo. 28, 1883, he had his 
first play, Mixed Marriage, pro- 
duced in 1911, at the Abbey 
, Theatre, Dublin (of which he was 
manager in 1 9 1 5 ) . Other successful 


plays included Jane Clegg, 1913 ; 
The First Mrs. Fraser, 1929 ; 
Robert’s Wife, 1937. He vTote also 
novels ; studies of Carson, Parnell, 
Wilde, and others ; and books on 
theatre craft. He was for many 
years dramatic critic to the Morn- 
ing Post and the Observer. 

Erymanthus (mod. Olonos). 
Mountain of Arcadia, ancient 
Greece. The loftiest peak in the 
Kalliphom'a range, it is associated 
with the story of Hercules and the 
Erymanthian boar which haunted 
this region and was slain by the 
hero. Alt. 7,296 ft. 

Erysipelas (Gr. erythros, red ; 
yella, skin). Acute contagious dis- 
ease due to infection by the micro- 
organism Streptococcus pyogenes. 
Infection occurs through some in- 
jury to the surface of the skin, 
which may be quite trivial, such as 
a cut while shaving. It was for- 
merly believed that the disease 
could arise without a wound, the 
so-called “ idiopathic ” form, but 
it is now recognized that in every 
case there is some lesion, however 
small. The skin rapidly becomes 
swollen and red, the inflammation 
advancing with a more or less well- 
defined margin and dying away 
behind this. The face is most fre- 
quently involved, and the swelling 
may cause the eyes to close. The 
temperature rises to 103° F. or 
more, and delirium may occur. 

The duration of the disease is 
variable, but generally it lasts from 
one to three weeks. Death in 
healthy adults is rare, but in aged, 
debilitated persons and chronic 
alcoholics the outlook is not so 
good. Recently delivered women 
exhibit an increased liability to the 
disease. Treatment is by the sul- 
phonamidc and streptomycide 
group of drugs and by the use of 
antistreptococcal serum. Ichthyol 
has been found to be a useful local 
application, and belladonna or 
opium may be used to relieve pain. 
The patient must be isolated. 

E^rythema (Gr. from erythainein^ 
to make red). Redness of the skin 
owing to dilation of the small blood- 
vessels. The condition may be 
localised, when it may be due to 
simple inflammation, burning, or 
irritation by chemical substances, 
or it may be more or less present 
over the whole body, when it is 
usually a symptom of infectious 
fever, e.g, scarlet fever or measles ; 
or of poisoning by unsound food or 
certain drugs, particularly bella- 
donna; or is a manifestation of 
disease of the skin. 

Erythrite (Gr. erythros^ red). 
Sweet-tasting carbohydrate alco- 
hol known under various synonyms 


e.g. erythritol, erythrol, erythro- 
glucin, erythromannite, lichen 
sugar, phycite, tetrahydroxy bu - 
tane. First prepared by Stenhouse 
in 1848 from several species of 
lichen such as orchella weed {Roc- 
cella tmeforia), it occurs in the free 
state or combined v^uth orsellinie 
acid, or may be made S 5 mthetically. 
It crystallises in large transparent 
prisms, vith a melting point of 
126" C. 

Erythrite or Cobalt Bloom. 
A cobalt mineral, hydrous cobalt 
arsenate, Co 3 As 20 g' 8 H 20 , peach- 
red in colour and occurring in 
monoclinic prismatic crystals, often 
in globular or earthy incrustations. 
It is of secondary origin. 

Erj^. Ancient name of a moun- 
tain of Sicily near Trapani (Drep- 
anum), 2,465 ft. high. It was 
crowned by a famous temple of 
Aphrodite, called locally Erycina. 
The temple derived its revenue 
from 17 Sicilian towns belonging 
to it. On the western slope of the 
mountain lies Erice, built on the 
ancient town of Eryx. Popula- 
tion (1951) 26,268. The Roman 
walls of the ancient town exist 
beside the ruins of the temple. Both 
town and mountain were long 

called Monte San Giuliano. 

Erzberger, Matthias (1875- 
1921). German politician. Born at 
Buttenhausen, Sept. 20, 1875, and 
educated at Freiburg, he devoted 
himself to the study of political 
economy. Interested in the Chris- 
tian Socialist movement, in 1897 
he was a delegate at the inter- 
national conference at Zurich. He 
entered the Reichstag in 1903, and 
came into prominence in 1917 
when, as a member of the Catholic 
or Centre party, he made a speech 
accusing ministers of misrepresent- 
ing the military situation, and de- 
manding the reform of the Prussian 
franchise and a statement of the 
peace aims of Germany. In 1918 
Erzberger was secretary of state 
when Prince Max of Baden was 
imperial chancellor, and in 1919 
was minister of finance and vice- 
premier, an honest and far-seeing 
politician. He resigned in Feb., 
1920, and was assassinated on 
Aug. 26 of the following year. 

Erzerum or Ebzurum. Town 
of Asiatic Turkey and capital of a 
vilayet of the same name. It lies 
in a wide plain at an alt. of 6,250 ft. 
above sea level, 120 m. S.E. of its 
port Trabzon, 150 m. W. of Mt. 
Ararat, and is an important com- 
mercial town and military position. 
It is walled, and its streets are 
narrow and crooked. It has few 
fine buildings, the chief being the 
Armenian and Greek churches. 
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Erzerum. Mountain city of Turkey-in-Asia, once an important fortress of the 
Ottoman Empire. To the right is the medieval citadel 


Erzerum is the seat of an Armenian 
bishopric. Leather goods are made. 
Pop. (1955) vilayet, 521,836 ; 
town, 69,499. 

Its main importance came from 
its strategic position. Under the 
Turks, who occupied it in the 16th 
century, it was made into a for- 
tress and was the headquarters of 
an army corps. It was taken by 
the Russians in 1829 and again in 
1878. During the First Great War 
it was brilliantly captured by the 
Russians in Feb., 1916, but during 
the winter of 1917-18 it was aban- 
doned by the Bolshevik govern- 
ment, and was reoccupied by the 
Turks in March, 1918, in spite of 
strong resistance by the local Ar- 
menians. Erzerum was the scene 
of massacres of Armenians in 1895 
and again in 1915. 

Erzgebirge (Czech. Kkuin^ 
Hory). German name, meaning 
ore mts., of a frontier mountain 
range of Central Europe, stretching 
for about 90 m. from the Elbe to 
the Elstergebirge. The highest 
peaks are in the centre, the Keil- 
berg being over 4,000 ft. high. 
Only a little lower are the Fichtel- 


are holiday resorts in the moun- 
tains which are visited for both 
health and pleasure, much of the 
scenery being very hue. The hills 
are densely wooded and the dis: 
trict is well served by road and 
railway. 

Erzincan or Erzingan. Town 
of Asiatic Turkey, capital of a 
vilayet of the same name. The 
medieval Arsinga, it lies on the W, 
Euphrates (KaraSu) 3,900 ft. a.s.l. 
and about 75 m. W- of Erzerum. 
Many of its Armenian inhabitants 
were massacred in 1915. It was 
taken by the Russians in July, 
1916. Silk and cotton are manu- 
factured. Pop. (1955) vilayet. 
216,413. 

Esarhaddon or Ashur-akh- 
IDDIN. Assyrian king who reigned 
680-669 B.c. Coming to the throne 
in a civil war, he restored order and 
maintained it. The 
first three years of 
his kingship were 


Scythians and Medians. Events 
of his reign are illustrated on the 
u'alls of his palaces at Nineveh 
and Calali. Fie died on the way 
to Egypt to quell a revolt. His son 
Asliurbaiiipal succeeded him. 

Esau. Son of Isaac and elder 
brother of Jacob, whose great rival 
he became after the younger 
brother had secured by a trick the 
privileges of primogeniture (Gen. 
25 and 27). Esau became a hunt- 
ing man, married wives of Hittite 
nationality, and founded a tribe 
which occupied the mountains 8. 
of the Dead Sea. In his later days 
he was on friendly terms with 
Jacob, but his descendants were 
hated and despised by the Jews. 

Esbjerg. Seaport of Denmark, 
in Ribe co., J utland. It stands on 
the North Sea, opposite the island 
of Fano, and has regular ateame * 
eonne.xion with Harwich, England. 
The harbour, built 1868-74, is 
state-subsidised. Its main ex- 
ports are bacon, beef, and dairy 
produce ; it has iisheries and some 
manufacturing industries. Pop. 
(1950) 48,205. 

Escalade (Lat. mda, ladder). 
Medieval method of attacking 
a fortitication. The walls were 
climbed by scaling ladders or by 
a staircase or ramp of faggots 
placed against them. 



Escalator. Diagrammatic view o£ an escalator as tised 
at underground stations and in department stores 

By courtesy of Waygood-Otis, Ltd. 


marked by the re- 
building of Baby- 
lon, destroyed by 
his father, Sen- 
nacherib. He 
greatly extended 
the Assyrian em- 
pire. The conquest 


betg and the Spitzberg. On the of Egypt, planned by Sennacherib, 
south (Ozecho-SIovak) side the was accomplished in 670 b.c. Re- 
^ l^Bt on volts in Phoenicia and Cilicia were 
the N. (German) side it slopes put down, the turbulent desert 
more gradually to the plain. The Arabs defeated, and Menasseh 
range, as the name suggests, is King of Judah deported. Danger 
nch in minerals, silver, lead, tin, from northern migrants was 
copper, iron, and some gold and averted by the defeat of the 
uranium being found here. Jhere Cimmerians and alliances with 


Escalator. A moving ineliued 
continuous stairway, with hand- 
rails which move in the same direc- 
tion and at the same speed as the 
stairs or steps. These steps are 
carried between two main chains, 
and each stop is provided with 
four rollers on separate tracks. At 
the upper and lower landings the 
stair formation of the steps on the 
incline is gradually changed to a 
flat platform. The tread of each 
step is provided with a series of 
cleats, which engage with combs 
at the upper and lower landings. 

Escalators are driven by elec- 
tric motors through suitable gear 
reduction units ; brakes keep 
them stationary when not in use. 
Safely devices stop the escalator 
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in the event of excessive speed or 
accidental reversal. Escalators are 
of particular advantage where 
large numbers of persons have 
to be transported between two 
levels, e.g. at underground railway 
station^ or in department stores. 

Escallonia. Genus of ever- 
green shrubs belonging to the 
family Saxifragaceae, natives of S. 

America. The 
undivided, 
leatherv leaves 
are covered 
with resinous 
glands which 
render them 
somewhat 
sticky. The 
tubular white, 
pink, or red 
flowers are 
disposed in 
small clusters 
at the ends 
o f branches. 
Escallonia. Foliage E. rubra and 

and flowers of Es- 'niacrantha 
callonia macrantha , 

are much 

grown in the S. of England near 

the sea as garden hedges. The 

shrub is named after Escallon, a 

Spanish traveller. 

Escanaba. City of Michigan, 
U.S.A. The CO. scat of Delta co., 
it is on an arm of Green Bay, Lake 
Michigan, and lies 116 m. N.N.E. 
of Green Bay, Wis, It has a rly. 
station and airport. There are 
docks for shipping the iron ore of 
the district, also rly. repair shops. 
Trade is in fish and charcoal ; 
manufactures include furniture 
and lumber products. Escanaba. 
was settled in 1846 and made a 
city in 1883. Pop. (1950) 15,170. 

Escape. Play by John Gals- 
worthy. Produced at the Am- 
bassadors’ Theatre, London, Aug. 
12, 1926, it shows in a prologue 
and nine “ episodes ” the reactions 
of various people encountered by a 
convict escaping from Dartmoor 
in the few hours before he is 
captured. The prologue estab- 
lishes initial sympathy for the 
convict, Matt Donant, a part 
created by Nicholas Hannen. Sir 
Gerald du Manner played the part 
in a film version, 1931. 

Escapement. That part of a 
clock, watch, or chronometer 
which controls and regulates the 
motive force, produced by weight 
or spring, so that correct time 
may be indicated oh the dial An 
escapement has two tasks to per- 
form : to allow the teeth of a 
wheel to escape, or pass a given 
point, one at a time, so that the 
motive force is allowed to trickle 
through in carefully measured and 


pre-determined periods of time ; 
and to give impulse to pendulum or 
balance, so that constant motion 
will be maintained so long as the 
motive force continues to operate. 
Hundreds of escapements have 
been invented, of which about six 
have stood the test of time. 

The verge escapement was the 
first of all but is now quite obso- 
lete. Its inventor is unknown, but 
it was in use for clocks by the 14th 
century and continued until the 
middle of the 17th ; for watches 
100 years longer. In clocks the 
escape or crown wheel is mounted 
on the fastest moving arbor. The 
verge is a vertical arbor, sus- 
pended by a cord from a suitable 
cock and pivoted at its lower end 
in a bearing. Two pallets project 
from the verge at right angles to 
each other, in line with the teeth 
at the top and bottom of the 
crown wheel respectively. Higher 
up on the verge is a horizontal 
bar, the balance, with a weight at 
each end, the moving of which 
nearer to or farther away from the 
centre makes the balance swing 
faster or slower. The action of 
the escapement is simple. The 
balance is oscillated in one direc- 
tion, when one of the pallets, which 
is holding up the rotation of the 
crown wheel by engaging one of 
its teeth, is gradually turned on its 
axis until the tooth it is holding 
is allowed to escape. By this 
time the other pallet, set at right 
angles to the first, has moved into 
position to catch the next tooth 
of the crown wheel nearest to it. 

Ignoring the virtually obsolete 
cylinder and duplex escapements, 
we come to the chronometer 
escapement. In- 
vented independ- 
ently by Arnold //^ 

and Earns haw nm — 

about 1782: the 
Earnshaw version B V \^r — 
is the better. The Vi/ V\, ^ 

balance is almost 
entirely “free” ^ i C 

from interference "Sy 
by the train, // 

except while ^ 

receiving impulse ^ 

on alternate i 

vibrations. The ‘ 

most general 
use is for marine time-keeping. 
The working of three forms of 
escapement is showm in the dia- 
grams in this page. The chrono- 
meter escapement is showm in 
Fig. 1. A tooth of the escape 
wheel A is shown at rest on the 
locking pallet D. B is the impulse 
roller, E the foot of the detent. 
The discharging pallet, shown in 


dotted lines, comes in contact 
with a gold spring J, which, in 
turn, presses on the end of detent 
H, forcing it back and bending 
a spring F, so releasing the escape 
wheel. A tooth falls on the pallet 
C, the escape wheel communicates 
an impulse to the balance, and 
as soon as the pallet has turned 
sufficiently to allow the escape 
w'heel tooth to drop off, the tooth 
in front is caught on the locking 
pallet D, the detent G having 
meanw'hile sprung back into place 
immediately on being freed from 
the discharging pallet. 

The lever escapement, invented 
by Thomas Mudge about 1765, is 
used in almost all good watches 
today. The balance actuates a 
lever by means of a roller, which 
engages in a notch in one end. As 
the balance swings the roller car- 
ries the lever to one side ; one of 
the pallets allows a tooth of the 
escape wffieel to pass, at the same 
time giving impulse, while the 
other holds the wheel up again. 
The lever escapement generally in 
use is shown in Fig. 2. The escape 
wheel A has pointed teeth working 
into tw'o pallets C C, which have 
pieces of ruby sunk into their work- 
ing faces. The pallets are fixed to 
a lever B, which has a notch at 
one end engaging with a small pin 
E set into a roller D, on the axis of 
the balance wheel. In the figure 
the impulse pin has just entered 
the notch of the lever and is 






Escapement. 1. Chronometer es- 
capement. 2. Lever escapement. 

3. Graham’s dead-heat escapement, 
For descriptions see text 

about to unlock the pallet. Energy 
is imparted to the impulse pin by 
the balance spring. The move- 
ments of the lever are kept within 
their proper limits by mearus of pins 
placed in suitable positions- 
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Recoil Escapement. Invented 
by Dr. Robert Hooke (1635-1703), 
this is the most important con- 
tribution to timekeeping by pen- 
dulum clocks. The pendulum 
was first applied to the verge 
escapement, which was mounted 
horizontally instead of vertically, 
and this gave much more accurate 
timekeeping, since the swing of the 
pendulum was more accurate than 
that of the foliot which it super- 
seded. Hooke realized that time- 
keeping by pendulum clocks could 
never be really good unless the 
pendulum arc could be much less 
than the 45-50*^ required with the 
verge escapement. He accom- 
plished the anchor escapement, 
the arc of which could be made as 
small as 1-2°. The anchor escape- 
ment is still fitted to moderately 
priced pendulum clocks. 

Dead Beat Escapement, 
George Graham (1673-1751) in- 
vented this mechanism, which is 
so fashioned as to allow the escape 
wheel to drop dead, without 
recoil, on to the pallet which 
arrests its further movement. 
This escapement is expensive and 
delicate, and is largely used in 
turret clocks and for regulators. 
The dead-beat escapement is shown 
in Fig. 3. A is the escape wheel, 
B B the pallets. {See page 3135.) 

Gravity Escapement. For 
large public clocks this is now 
generally employed. With the 
recoil and dead beat escapements 
additional weight can cause er- 
ratic timekeeping, and when a 
number of pairs of heavy hands 
have to be driven, considerable 
weight is necessary. Wind also 
can have a serious effect on the 
hands. In 1854 Sir Edmund 
Denison (later Lord Grimthorpe) 
applied “ double three-legged es- 
capement ” to the clock fami- 
liarly known as Big Ben. The 
principle of the gravity escape- 
ment is that the pendulum in its 
swing unlocks the pallets, while the 
weight or motive force causes them 
to be lifted so as to impart im- 
pulse. The escape wheel com- 
prises two three-toothed wheels 
mounted in different planes, while 
the pallets are two gravity arms 
mounted above the escape wheel 
and having studs on their lower 
ends which bear on the pendulum. 
Each gravity arm has a projection 
which engages one of three pins 
between the double escape wheel, 
and after one of the pallets has 
followed the pendulum to its zei^o 
point, thus by its weight giving 
impulse, it is lifted by the motive 
force turning the escape wheel, and 
by the pin engaging the projection 


on the gravity arm. When the 
pendulum swings on its return 
. journey it hfts this gravity arm 
still farther, thus unlocking the 
escapement, while the other grav- 
ity arm is then lifted. The amount 
of power on the train has no 
relation to the impulse, which 
remains as constant as possible. 

Escarpment, In geology, 
an asymmetrical ridge formed by 
gently dipping hard beds which 
lie between softer strata. The less 
resistant material is eroded away 
and the hard rock is left project- 
ing. The precipitous edge of the 
hard beds is called the scarp-face 
(ss). The gently inclined surface 


which owes its inclination to the 
dip of the top of the beds is the 
dip-slope {dd). Valleys or gorges 
occupied by rivers which cut 
through escarpments are referred 
to as water-gaps {Wg). Marked 
notches in the ridge through 
which past streams, now diverted, 
may once have flowed are wind- 
gaps (IF). With increase in the 
dip of the beds the dip-slope 
becomes steeper until it equals 
the inclination of the scarp-face ; 
the symmetrical ridge so formed is 
a hog’s back. Extensive uplands of 
escarpment form are known as 
cuestas. Interbedded soft strata 
are marked X on the diagram. 
The steep edges of flat table- 
lands are sometimes referred 
to as escarpments. Examples in 
England are the Cotswold Hills 
overlooking the Severn ; Wen- 
lock Edge ; the N. and S. Downs ; 
and the Ohilterns. Escarpment- 
like ridges may be formed by 
faulting, as in New Zealand and 
Western U.S.A., where parallel 
faults have broken the rocks 
into elongated blocks which have 
been tilted. Each block is thus 
bounded by a steep fault-scarp 
face and a gentle rear- or dip- 
slope. Mountains formed this 
way are usually termed block - 
mountains. See Fault. 

Escaut Line. Defence line of 
the Second Great War hastily 
established on the W. bank of the 
river Esoaut or Scheldt (?.?;.), 
following the German break- 
through' at Maastricht in May, 
1940. With its right flank on 
Ghent and its left on Tournai, the 


line was held by the British and 
Belgian armies from May 11 until 
May 23, when the German capture 
of Abbeville so disrupted Allied 
communications that the line was 
abandoned and the B.E.F. fell 
back on the T.ys. See British 
Expeditionary Force. 

Eschatology (Or. esduuoa, last ; 
logos, disoourse). Term used for 
that branch of theology which deals 
with the four last things : death, 
judgement, the life after death, 
and the return of Christ to the 
earth. All ancient religions and 
some philosophies paid consider- 
able attention to such a doctrine, 
the teaching of the ancient Egyp- 


tians on life after death being 
especially detailed. The Bible 
contains little on the subject. The 
earlier books of the O.T. appear to 
take for granted that personality 
will survive death, and gradually 
unfold the idea of rewards and 
punishments after death. The 
teaching of Christ and His apostles 
emphasised these truths, but added 
little to our knowledge. Such 
passages as the parable of the rich 
man and Lazarus and the descrip- 
tions in the book of Revelation are 
couched in the language of Orien- 
tal imagery, and were not intended 
to be taken literally. 

The general teaching of the 
Christian Church on the subject 
has been marked by great reserve, 
with the exception of the Church 
of Romo in the Middle Ages, when 
the doctrine of purgatory was 
developed in detail. The present 
attitude of theologians is one of 
opposition to speculation on the 
subject. ;S^ee Immortality ; Survival, 

Escheat (Lat. excider e, to fall 
out). Term used in law for the 
reversion of land to it.s ultimate 
owner because there is no other 
heir. It is a relic of feudal times 
when land was granted by the king 
or other lord on the condition that 
in certain contingencies it escheated 
or came back to him. Land also 
escheated when the holder was 
attainted, the theory being that his 
blood being thus corrupt, his heirs 
could not inherit. This, however, 
was abolished in England in 1870. 
The majority of escheats fell to the 
crown. Escheat through failure 
of heirs was abolished in 1925, 



Escarpment. Diagram illustrating the formation of two escarpments. The 

lettering is explained in the text 
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though land like other property 
may pass to the crown as hona 
vacantia on the death of its 
owner. See Feudalism. 

Eschscholtz Bay. Inlet of 
Alaska. Arm of Kotzebue Sound, 
Bering Strait, near the Arctic 
Circle, its name commemorates J. 
F. Eschscholtz, Russian naturalist. 

Eschscholtzia. Botanical name 
for the genus containing the peren- 
nial herb Californian poppy {q.v.). 

Eschwege. Town of Germany. 
It stands on the Werra, 38 m. 
E.S.E. of Kassel, in the Land ol 
North Rhine-Westphalia. The old 
buildings include a 14th century 
castle, restored in 1581, and the 
tower of an 11th century monas- 
tery. The industries include 
weaving and tanning. The town 
was part of Hesse from 1264 until 
taken by Prussia after the war of 
1866. Pop. 13,700. 

Eschweiler. Town of Ger- 
many, in North Rhine-Westphalia. 
It is on the Inde, 8 m. E.N.E. of 
Aix-la-Chapelle, and stands on a 
large coalfield. The chief indus- 
tries were the manufacture of iron, 
steel, and zinc goods, engineering, 
brewing, and tanning. Captured 
by American troops after three 
days’ hard fighting, on Nov. 22, 
1944, it was lost again in the 
Ardennes counter-offensive, to be 
recaptured by the U.S. 3rd army 
on Jan, 22, 1945. Pop. pre-war 
33,090. 

Escobar y Mendoza, Antonio 
(1589-1669). Spanish philosopher. 
Born at Valladolid, he entered the 
Society of Jesus and gained fame 
as a popular preacher. In his 
Summula Casuum Conscientiae, 
1627, he formulated the maxim 
that the end, if pure, always 


justifies the means, even when 
the actions may be immoral or 
illegal. This statement was satir- 
ised by such writers as, Pascal, 
Moliere, La Fontaine, and Boileau. 
In France indeed Escobar’s name 
gave rise to the term escobarderie 
for moral laxity. He died July 4, 
1669, at Valladolid. 

Escombe, Haery (1838-99). 
South African politician. Born 
.Tuly 25, 1838, and educated in 
London, he emigrated to the Cape 
in 1859 and joined the commercial 
staff of the Natal Mercury. In 
1872 he was elected to the legis- 
lative council of Natal. He fought 
through the Zulu (1879) and Trans- 
vaal (1881) wars, and defended 
Binizulu successfully against the 
charge of rebellion. In 1893 he 
was made attorney-general and 
devoted himself to developing the 
commercial resources of the colony. 
Elected premier in 1897, he came 
to London for the queen’s diamond 
jubilee. He died Dec, 27, 1899. His 
collected speeches appeared 1903. 

Escott, Thomas Hay Sweet 
(1844-1924). A British author. 
Born at Taunton, he was educated 
at Queen’s College, Oxford. Lec- 
turer in logic and deputy-pro- 
fessor of classical literature at 
King’s College, London, 1866-73, 
he edited the Fortnightly Review, 
1882-86, and was for many years 
leader writer on the Standard. 
His books include England : its 
People, Polity, and Pursuits, 
1870; Social Transformations of 
the Victorian Age, 1897 ; The 
Story of British Diplomacy, 1908 ; 
Masters of English Journalism, 
1911; Great Victorians, 1916; 
National and International Links, 
1922. He died June 14, 1924. 


Escrow. Deed delivered by the 
person executing it to some third 
person on the terms expressed 
either in writing or by word of 
mouth that the deed is not to be 
delivered to the other party to it 
or become effective unless some 
condition is fulfilled — e.g. that the 
purchaser of land conveyed by the 
deed shall have paid the purchase 
money. A deed cannot be delivered 
as an escrow to the other party to 
the deed or to his agent. 

Escudo (Port., shield). Silver 
coin, monetary unit of Portuguese 
currency since May 22, 1911. 

Divided into IDO centavos, it re- 
placed the old milreis gold piece. 
In 1950 the official excJtiange rate 
was 80|- escudos to the £1 sterling. 
There are coins of 10, 5, and 2^ 
escudos. The shield with the 
national arms is on the obverse. 
In Spain, a silver escudo, equal to 
10 reals, was used 1864-68. 

Escuintla. City of Guatemala, 
50 m. S.E. of Guatemala City and 
reached by rly. or motor road. 
In a fertile tropical valley, it pro- 
duces grain and fruit. At Con- 
cepcion, 2 m. distant, is an airport. 
Pop. 47,400. 

Escurial (Span. El Escorial). 
Palace and monastery of Spain, 
situated 31 m. by rly. N.W. of 
Madrid, on a spur of-the Guadar- 
rama mts. It was designed for 
Philip II of Spain by Juan Bautista 
de Toledo, the first stone being 
laid April 23, 1563. His pupil, 
Juan de Herrera, carried on the 
work, which was completed Sept. 
13, 1584. Philip dedicated the 
building to S. Lorenzo in com- 
memoration of his victory over 
the French on that saint’s day, 
Aug. 10, 1557. Intending it to be 



Escurial. Spanish palace and monastery, covering nearly 400,000 aii. ft., seen from the north-west. In the centre is the 
great church, and the palace, college, and convent occupy parts of the surrounding buildings 
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a retreat in which he could medi- 
tate upon his omx end, he ordered 
that the structure should be of 
the plainest character. 

It is built of grey granite, in the 
severest Doric style. The plan is 
that of an immense rectangle, 
with a comparatively small rect- 
angular wing, embodying the 
Palace of the Infantas, projecting 
beyond the E. side. The fa 9 ades 
are pierced by rows of small rect- 
angular windows, each row mark- 
ing a storey. At each of the four 
angles of the main structure is a 
tower with pyramidal spire ; there 
are two church towers 230 ft. in 
height, with the great dome of 
the church crowning the whole. 
The main entrance, in the centre 
of the W. front, is severely Doric, 
in keeping with the fa 9 ade. The 
door itself is 20 ft. high by 10 ft. 
wide ; above it is a colossal statue 
of S. Lorenzo, the work of the 
sculptor Monegro. The head, 
hands, and feet of this statue are 
wrought in white marble, but the 
rest of the figure is granite. This 
entrance leads into a vestibule 76 
ft. wide, flanked on the right hand 
by the convent, including library 
and refectory, and on the left by 
the college. 

The central space is occupied by 
the church, the plan of which was 
based on the original one of S. 
Peter’s, Rome. The dome and 
lantern are carried on four enor- 
mous piers, firom which spring the 
arches of the three naves. Below 
the high altar is the famous Pan- 
theon of the kings and queens ol 
Spain, beginning with Charles V. 
The decoration of this octagonal 
chamber, consisting of precious 
marble linings, dates from 1664. 
There are 26 sepulchral uma of 
dark marble. Distributed over 
the church are paintings by Tin- 
toretto, Titian, El Greco, Zur- 
baran, and Ribera in the sacristy, 
and the masterpieces of Coello in 
the chapels. 

On the N. side is the palace, in 
the N.E. comer of which were the 
apartments of Philip himself. In 
the room in which he died was 
a panel, by opening which the 
could look down upon the 
high altar of the church. Other 
apartments of the palace were 
added to and embellished by later 
monarchs. There are tapestries 
after Goya and Teniers. Philip II 
was the founder of the Esourial 
Mbrajy. Don Diego de Mendoza, 
the !^qui®tion, and Augustin, 
archbishop of Tarragona, were 
other doprs, the collection being 
further increased by confiscated 
libraries, and by the rule that a 


copy of every book published in 
Spain should be presented to it. 

The Hermits of S. Jerome were 
the first tenants of the monastery, 
which was stormed in 1808 by 
French troops ; only part of the 
looted treasure being restored at 
the peace of 1814. In 1885 Augus- 
tinians occupied the monastery. 

The Eacurial was not damaged 
in any way during the Spanish 
civil war of 1936-39. 

Escutcheon (old Fr. escuchon, 
Lat. scutum^ shield). In heraldry, 
term used to describe a shield 
blazoned with armorial bearings 
or other insignia. See Shield. 

EsdraeloU) Plain of. A fertile 
tract, sometimes called the plain of 
Jezreel, of great strategic im- 
portance in the history of Pales- 
tine. It lies between Galilee and 
Samaria, and is strewn with the 
mounds of ancient cities. The word 
Armageddon, the battle ground of 
nations in the Apocalypse, derives 
from the fortress Megiddo {q^v.) 
which dominates it. It has been 
the scene of many battles, from the 
victory of Thothmes HI over a 
Canaanite coalition c. 1480 b.c. to 
the actions fought by Allenby’s 


Literature in the O.T. Apocrypha. 
1 Esdras was used by Josephus, 
and may have been composed in 
the first century b.c. 2 Esdras 
was probably written in the reign 
of Domitian (a.d. 81-96). The 
author appears to have witnessed 
the destruction of Jerusalem in 
A.D. 70 (chap. 3) ; and in the 
Eagle Vision the eagle seems to 
represent Rome. 

Eserine Sulphate. Sulphate 
of an alkaloid extracted from 
Physostigma veyienosum, the Cala- 
bar bean. It produces contrac- 
tion of the pupils, and in minute 
doses is useful in various affections 
of the eye. In large doses it is 
poisonous. 

Esh. Village and parish of Dur- 
ham, England. It is 5 m. W. of 
Durham, and is a mining centre. 
Near here, at Ushaw, is the R.C. 
college of S. Cutbbert, the suc- 
cessor of the one at Douai. It has 
a collection of pictures and an- 
tiquities, while its chapel was de- 
signed by Pugin. S, Michael’s is the 
chief church of Esh. Pop. 1,100. 

Esher. Urban district of Sur- 
rey, England, a residential suburb 
of London. Esher parish stands 
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looking towards Quildlord. In 

the centre of the picture is the old Bear Hotel, set back irom the highway 


cavalry against the Turks in 1918. 
The plain, part of modern Israel, 
has agricultural settlements. 

Esdras, The Books of’. Several 
works bear the title Esdras. One 
of these (O.T. Apocrypha) con- 
tains substantially the same ma- 
terials as the Biblical books known 
as Ezra, Nehemiah, and 2 Chron- 
icles. In the Septuagint and in the 
Latin and Syriac versions this is 
called 1 Esdras ; but in Latin 
bibles since the time of Jerome, 
3 Esdras (the O.T. books of Ezra 
and Nehemiah being reckoned as 

1 and 2 Esdras). Modem scholars 
prefer to call it “ Greek Esdras.” 
The other work in the O.T. 
Apocrypha is commonly called 

2 Esdras, but sometimes 4 Esdras. 
It contains seven visions, and is 
the only specimen of Apocalyptic 


on the Portsmouth Road near the 
little river Mole, 15 m. S.W. of 
London by electric rly. Esher 
Place, built by William of Wayn- 
fle^ in 1460, now represented by 
a tower, was the residence of 
Wolsey after his fall in 1529. 
Viscount D’Abernon built a house 
on the site, 1895, which was bought 
by the Electrical Trades Union in 
1953 with the intention of making 
it into a college. One mile S. is 
Claremont (q.v.). Esher gives its 
name to a county constituency. 
Pop. (1951) 51,432. 

Esner^ William Baxjol Brett, 
1st Visoottnt (1817-99). British 
judge. The son of a clergyman, he 
was bom Aug. 13, 1817, and went 
from Westminster School to Cains 
College, Cambridge. In 1840 he 
became a barrister, and he entered 
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the house of commons as Conser- 
vative M.P. for Helston in 1866, a 
tie ai this election ending in the 
House allowing both candidates to 
sit. In 1868 Brett was made 
solicitor-general, but very soon he 
left political life to become a judge 
()1 the court of common pleas. In 
1876 he was promoted to be a lord 
justice, and in 1883 to be master 
of the rolls. He retired in 1897, 
and died May 24, 1899. In 1885 
Brett was made Baron Esher, in 
1897 Viscount Esher. 

Esher, Reginald Baliol 
Brett. 2nd Viscottnt (1852- 
1930). British politician. Born 
in London, June 30, 1852, he was 
the son of the 1st Viscount Esher 
(y.6\). Educated at Eton and 
Trinity College, Cambridge, he was 
Liberal M.P. for Penryn and Fal- 
mouth 1880-85. He enjoyed the 
confidence of both Victoria and 
Edward VII, under whom he was 
deputy-governor of Windsor 
Castle. Ho published lonicus. 
1923; Cloud-Capped Towers, 1927; 
and, with A. G. Benson, edited 
the Letters of Queen Victoria, 
1907. He died Jan. 22, 1930. 

Eshnunna. Ancient Sumerian 
city. Excavations by the Oriental 
Institute, University of Chicago, 
at the site, Tell Asmar in the 
valley of the Diyala r., 40 m. N.E. 
of Bagdad, unearthed a palace, 
temples, and a large residential 
area of this important city, which 
was an outpost of the kingdom of 
" Uf in the 3rd dynasfy and the 
centre of a flourishing kingdom in 
the Old Babjflonian period till its 
destruction by Hammurabi c, 1760 
B.c. Tablets bearing part of a 
code of laws of Eshnunna, found 
at Tell Abu Harmal near Bagdad, 
are attributed to its greatest kings, 
Naram-Sin and Dadusha, and thus 
antedate the Hammurabi code. 
Consult Pre-Sargonid Temples of 
the Diyala Region, Dclougaz and 
Lloyd, 1942 ; The Laws of Esh- 
nunna, A. Goetze, 1955. 

Eshowe. Town of Zululand, 
Natal, 40 rn. 8. of Ulundi. There 
are asbesios mines in the neigh- 
bourhood. It was besieged for a 
time by the Zulus during the 
Zulu War of 1879. Here Cetywayo 
died in 1884. Pop. (est.) 3,600 ; 
1,400 white. 

Esk. River of Great Britain. 
Formed by the confluence of the 
Black Esk and White Esk, which 
meet in Eskdalemuir, it flows for 
35 m. through Dumfriesshire and 
Cumberland to the Solway Firth 
about 5 m. below Longtown. 

Esk. River of Cumberland, 
England. It rises betwejen 8cafell 
Pike and Rosso tt Crag and flows 


about 15 m. generally S.W. 
through Eskdale to reach the Irish 
Sea at Ravenglass. 

Esk. River of the N. Riding of 
Yorkshire, England. Rising to the 
N. of Burton Head, it flo ws N. and 
then generally E. across Cleveland, 
thi'ough beautiful woodland scen- 
ery, for some 20 m., entering the 
North Sea betw^een high cliffs at 
Whitby. 

Esk, North. River of Kincar- 
dinesbire and Angus, Scotland. 
It is formed by the junction of the 
Lee and Mark, •which iinile at 
Invermark, and flows S.E. lor 
29 m. to the North Sea, 4| m. 
N.N.E. of Montrose. 

Esk, South. River of Angus, 
Scotland. It rises in the Grampian 
Mts. above Glen Clova, and flows 
49 m. S.E. and E. to the North Sea 
at Montrose. 

Eskilstima. Town of Sweden, 
in the county (Ian) of Sodeimian- 
land. It stands on the Hjelmar 
river, betw'een the Malar and 
Hjelmar lakes, 65 m. by rly. W. of 
Stockholm. It has iron-foundries, 
steel works, a royal arms factory, 
and a technical school, and is cele- 
brated for its cutlery and dam- 
ascened work. Named after S. Eskil 
(d. 1181), the English apostle in 
Sodermanland, it had a 12th- 
century monastery which was 
destroyed by fire in 1680. Pop. 
(1955) 56,384. 

Eskimo (Abenaki, raw flesh- 
eater). Primitive people inhabit- 
ing Arctic America. Numbering 
perhaps 30,000, they have a geo- 
graphical range of 5,000 m., the 
widest of any aboriginal group 
in the world. The Danish form 
Eskimo has displaced the French 
Esquimaux. The Hudson Bay 
“ husky,” used of man and dog, is 
a colloquial variant. The native 
name is Innuit (men). Short, 
thick-set, long-headed, broad- 
faced, lank-haired, and of a 
yello'wish brown colour, they have 
affinities with the American In- 
dians as well as with the mongo- 
loids of N.E. Asia. Their language 
is remarkably uniform, and though 
there are many dialects, these are 
to some degree mutually intelli- 
gible. While this suggests fairly 
recent expansion throughout their 
territory, archaeological discover- 
ies show that they have occupied 
some areas for at least 2,000 years. 
A pre- American habitat in N. 
Siberia is a reasonable inference. 
Some Eskimos are still found W. 
of the Boring Strait. There is 
some variation in the emphasis 
placed on different ways of life 
and forms of food, according to 
position. A few groups live entirely 


inland and de- 
pend primarily 
on hunting cari- 
bou. The maj- 
ority migrate 
seasonally, 
hunting seals on 
the coast in 
winter and 
spring, and 
caribou inland 
in the summer. 

Their material 
culture reaches 
a high degree of 
development, 
as is demon - 
.stratecl by their 
bone a r r o -w - 
heads, shaft- 
straighteners, harpoons, and orna- 
ments, their stone lamps and ivory 
engravings — almost reaching pic- 
ture-writing. Their one-man skin 
canoes (kayak), transport boats 
(umiak), summer tents of skin, 
winter huts of turfed stone, migrant 
snow-houses ( igloo ) , harpoon floats, 
dog sledges, cairn- burials, all show 
intelligent adaptation to adverse 
conditions. 

Their animism embraces a crude 
magic, governed by medicine-men 
(angakok). Their communal life 
recognizes no national chiefs ; 
tribal warfare- is unkno’VTi. Their 
ample folk lore points to a belief of 
some tribes in a woman of the sea, 
of others in a moon-god. The 
Aleuts of the Aleutian Islands are 
linguistically related to the 
Eskimos, A tribe of blond Eskimos 
was discovered by Stefansson dur- 
ing his 1909-11 expedition on Coro- 
nation Bluff, far in the Arctic zone. 

Bibliography. The People of the 
Polar North, K. Rasmussen, Eng. 
trans. 1908; The Labrador Eskimo, 
E. W. Hawke.s, 1916; My Life with 
the Eskimos, V. Stefansson, 1919; 
The Eskimos : their environment 
and folkways, E. M. Weyer, 1932. 



Eskimo Dog. Specimen of the 
breed, closely akin to the wolf 


Eskimo Dog. Breed of dogs 
kept by the Eskimos of Arctic 
America. They are little more 
than domesticated wolves of the 
region. The practice of crossing 



Eskimo man in 
hunting dress 


eskishehr 

the females with wild wolves 
tends to check those modifications 
which domestication produces. 
The Eskimo dog has a sharp muz- 
zle, upright ears, rough coat, and 
a bushy tail. Though usually of 
the colour of the wolf, black-and- 
white specimens are not uncom- 
mon. Like the wolf, it does not 
bark, but»howls. The dogs are fed 
on frozen fish, but in spring often 
find birds and eggs. Their usu^ 
drinli is snow. They are employed 
for sledge drawing, about eight 
being yoked together, ^ When the 
going is good a dog will draw on 
an average over 300 lb. for 35 m. 
in a day. See Dog colour plate. 

Eskishehr 0B,E_sKiSEm_(Turk., 
old city). Town of Asiatic Turkey, 
the ancient Dorylaeum, capital of 
a vilayet with the same name with 
rich deposits of meerschaum- The 
tovTi, on the Pursak bu, is the 
junction at which the main rly. 
from the Bosporus divides into 
two, one branch going E. to An- 
kara and the other S.W. to connect 
on the W. with the Izmir rly. and 
on the E, with the Bagdad rly. 
It has sulphur springs (122° E.). 
Pop. (1955) vilayet, 324,614 ; 
town. 122,755. The battle oi 
Dorylaeum, July 1, 1097, was a 
notable victory for the Crusaders 
under Godfrey de Bouillon over 
the Seljuks. 

Esla. River of Spain. It rises 
on the S. slopes of the mts. of As- 
turias, in the N. part of the prov. 
of Leon, and flows a generally 
S.S.W. course to discharge its 
waters iuto the Douro, 16 m. W. of 
Zamora. It has a length of 120 m. 

Eslava, Miguel Hilabion 
(1807-78). Spanish composer. 
Born near Pampeluna, Oct. 21, 
1807, he became master of the 
choir in Ossnna cathedral in 1828. 
He moved to Seville in 1832, and 
was appointed maestro at the 
cathedral, and to a similar position 
at the court of Isabella in 1844. 
He died at Madrid, July 23, 1878, 
He wrote three operas, El Solitario, 
1841 ; Las Treguas de Tolemaida, 
1842 ; Pedro el Cruel, 1843 ; and 
about 150 masses and pieces of 
ecclesiastical music. 

Esmarck, Johannes Fried- 
rich August von (1823-1908). 
German surgeon. Born Jan. 9, 
1823, at Tonning, Schleswig-Hol- 
stein, he served in the wars of 1848 
and 1864, and, in the Franco- 
Prussian war, 1870-71, was sur- 
geon-general to the army. He spe- 
cialised in hospital management 
and military surgery. He invented 
an indiarubber bandage for field 
work and temporary dressing. He 
died at Kiel, Feb. 23, 1908. 
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Esmeraldas. Maritime dept, 
of N.W. Ecuador, lying S. of 
Colombia. The surface is broken 
and hilly, but there are the open 
pasture valleys of the Esmeraldas, 
Cayapas, and other rivers. The 
hills are heavily forested, yielding 
many kinds of timber, also tobacco. 
Although the mineral resources 
have not been largely exploited, 
gold and platinum are found. 
Area, 5,464 sc[. m. Pop. 58,950. 
Esmeraldas, the capital, is a 
Pacific port at the mouth of the 
Esmeraldas, 96 m. N.W. of Quito. 

It manufactures tobacco and 
exports rubber, cacao, sugar, fruit, 
and cattle. Pop. 4,000. 

Esmond, Henry. Central 
character in Thackeray’s novel of 
the same name. Its full title is The 
History of Henry Esmond, a 
colonel in the Service of Her 
Majesty Queen Anne, Written by 
Himself. Published in 1852, it is a 
masterly presentation of early 1 8th 
century life and manners ; the 
illusion as to its having been 
written by a man of the very time 
with which it deals is brilliantly sus- 
tained. The hero tells his own story 
from boyhood. It not only includes 
an account of the campaigns of 
Marlborough, but introduces the 
finely conceived character of the 
wayward Beatrix, most imperious 
of mistresses, true to her period 
and fascinating for all time. 

Esmond, Henry Vernon. 
Stage and pen-name of Henry Ver- 
non Jack (1869-1922), British 
dramatist and actor. He was born 
at Hampton Court, Nov. 3, 1869, 
was educated privately, and went 
on the stage in 1885. He was the 
author of many plays, some of 
which enjoyed considerable popu- 
larity : Bogey, 1895 ; One Sum- 
mer’s Day, 1897 ; The Wilderness, 
1901 ; Under the Greenwood Tree, 
1907 ; A Young Man’s Fancy, 1912 ; 
above all, Eliza Comes to Stay, 
1913 (previously called Sandy and 
His Eliza) ; The Dangerous Age, 
1914. He died April 17, 1922. 

Esneh or Esna. Town ot‘ 
Egypt. It is on the left bank of the 
Nile, 36 m. by rly. above Luxor. 
It is identical with the Tesnet of 
ancient Egypt, but was called 
Latopolis by the Greeks, after the 
locally venerated latos fish. The 
chief object of interest is the tem- 
ple of Khnum, which was embel- 
lished by Roman emperors from 
Titus to Decius (251). A sub- 
terranean Coptic church was iden- 
tified here in 1895. The barrage afc 
Esneh ensures irrigation for a large 
tract of land. 

Espagnols-sur-Mer (Fr., 
Spaniards on the sea). Name given 


ESPALIER 


to a sea fight that took place off 
Winchelsea between the English 
and the Castilians, Aug. 29, 1350. 
The two peoples were not actually 
at war, hut the Castilians had 
helped the French in the war then 
raging. Moreover, acts of piracy 
had been committed on both sides. 

The sequel was an attack on a 
Castilian fleet of armed merchant- 
men as it was returning from the 
Netherlands to Spain. Under the 
command of Edward III the Eng- 
lish fleet was assembled at Win- 
chelsea, and there the Castilians, 
nothing loth, joined battle with 
them. This was rat her an encounter 
of soldiers than of sailors. Cross- 
bowmen on the Castilian ships did 
much execution, and as the English 
and Castilian ships lay side by 
side, the crews fought hand to 
hand. In the cog Thomas, King 
Edward and his nobles took a gal- 
lant part, and this ship was sunk 
just as the royal party had boarded 
an enemy vessel. Forty or fifty 
ships were engaged on cither side, 
the Castilians being the larger. 
Night, rather than a decision, put 
an end to the combat, which is 
described by Froissart. 

Espalier (Fr.). Shape or form 
of fruit-tree which has been 
trained from its earliest or budded 



Espalier. Pear tree trained to grow 
in this way upon a trellis 


stage. An espalier (jonaists of a 
main root stem, the original stock, 
from which fruit branches in tiers 
extend horizontally right and left, 
one above another. During the 
year after budding, when the side- 
shoots make their appearance, all 
should be removed except three, 
which should be grouped close 
together. One of these shoots is 
trained upwards to form a con- 
tinuation of the main stem, ,and 
the remaining couple are coaxed 
by sticks and strings to grow right 
and loft, parallel with the surface 
of the ground. When the main 
stem produces three more buds 
suitably situated the process is 
repeated at a distance of about one 
fool above the original tier. The 
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attempted an abortive coup d'etat^ 
was arrested but released, and after 
the mpret’s departure made himself 
head of the provisional govern- 
ment, Oot. 5, 1914. 

In Jan., 1916, he sided with the 
Allies. In Feb. the Austrians over- 
ran Albania, and Essad escaped to 
Salonica. His connexion with the 
Serbians, whom he had aided in 
their 1915 retreat, made him dis- 
tasteful to the Italians who occu- 
pied Albania after the Austrian 
retreat, 1918, and he was not al- 
lowed to return there. He lived 
for some months in Paris, and was 
murdered by an Albanian student, 
June 13, 1920. 

Es Salt. Village of Jordan. 
Identified as the ancient Ramoth 
(Deut. iv, 43; Josh, xx, 8), it is 
15 m. N.IS. of the crossing of the 
Jordan at El Ghoraniyeh, 20 N.E. 
of the N. end of the Dead Sea. 
Situated at an elevation of 2,740 ft. 
above the sea, it is the capital of the 
Kada (division) of El-Belka. Wine 
and raisins are produced in the dis- 
trict. The inhabitants are two- 
thirds Moslems, the rest Greeks, 
Protestants, and Roman Catholics. 
During the First Great War it was 
a depot of the Turks, who when 
they retired from it, April 1, 1918, 
brought away sonio thousands of 
Jewish, Syrian, and Armenian 
refugees. On April 30 Allenby re- 
sumed operations E. of the Jordan, 
and Australian mounted troops en- 
tered Es Salt. It was evacuated 
May 3, when Allenby withdrew his 
whole force to the Jordan crossings. 
See Palestine, Conquest of. 

Essay (Fr. essai, attempt ; Lat. 
Kcipere, to examine). Literary com- 
position, generally in prose, of a 
short and informal character. The 
origin of the word is the same as 
that of assay, for at first it was 
taken as indicating a testing or 
trying of a subject. The word has, 
however, at different times been 
applied to a groat variety of com- 
positions, embracing at once the 
sententious brevities of Bacon and 
the fullness of such a philosophical 
work as that of Locke, On the 
Human Understanding. It is also 
applied to certain of the didactic 
poems of Pope. 

Montaigne (1 6th century) is 
generally regarded as the origin- 
ator of the modem essay, as he was 
the first to employ the word as title 
for his pleasantly discursive and 
^rsonal writings ; yet, as Bacon, 
pe earliest notable master of the 
English essay, wrote, “ the word is 
late, but the thing is ancient.” 
Bacon’s Essays, 1597, are mainly 
a succession of pithy maxims, and 
differ greatly from the essay as it 
was evolved during the succeeding 
centuries ; for it was rather from 


the Frenchman than from their 
countryman that the English es- 
sayists derived. Ignoring its use as 
something of an apologetic prefix to 
philosophical and historical studies, 
and its employment in poetry by 
Pope and some of his imitators, the 
history of the essay in English 
literature may be followed in a 
record of some of its exponents. 

Abraham Cowley, the first Eng- 
lish author to vvrite in the easy, 
familiar, personal style of Mon- 
taigne, though he frequently 
rounded off his essay with a poem 
on its theme, or wrote the essay as 
little more than introduction to a 
poem, may be called the father of 
the familiar essay in English. It 
was with Richard Steele and 
Joseph Addison that the essay es- 
tablished itself as a popular form 
of literary composition. Their 
personal studies in essay form in 
The Tatler and The Spectator 
are regarded as adumbrating the 
English novel ; as two laughing 
philosophers, with their genial com- 
ment on men and affairs in periodi- 
cal essays, they established a form 
of the composition which continued 
throughout the 18th century. 

In the hands of Daniel Defoe 
early in that century, the periodical 
essay received that particular bent 
out of which developed the news- 
paper leader. Towards the middle 
of the century the periodical e.ssay 
was revived in The True Patriot, 
The Rambler, The Co vent Garden 
Journal, The Adventurer, The 
Idler, The Bee, The Citizen of the 
World, and many more, and found 
its most notable writers in Henry 
Fielding, Samuel Johnson, and 
Oliver Goldsmith. These various 
works were brought together in 
British Essayists, with prefaces by 
A. Chalmers, 45 vols., 1817. 

With the 19th century the essay 
branched more definitely into two 
main kinds, both already, but less 
distinctly, differentiated, the fami- 
liar and the critical essay. Of the 
writers of the former kind the 
greatest examplar is Charles Lamb, 
whose Essays of Elia, 1823, Last 
Essays of tllia, 1833, and uncol- 
lected essays may be said to have 
influenced many of his successors 
up to the present day. At the same 
period William Hazlitt was writer 
of essays of a more robust charac- 
ter, and Leigh Hunt was master of 
a dainty, graceful essay style, less 
charmingly individual than that of 
Ijamb. The critical essay received 
a stimulus from the . establish- 
ment of the quarterly reviews and 
the rapid growth of the magazines, 
Francis Jeffrey, Sydney Smith, 
and Thomas Babington Macaulay 
being among its most notable ex- 
ponents. 


Bulwer Lytton, W. M. Thack- 
eray, J. A. Froude, Matthew 
Arnold, all favoured the essay form 
at times, but names that come 
more readily to the mind today in 
thinking of English essayists are 
R. L. Stevenson, Austin Dobson, 
Augustine Birrell, Alice Meynell, 
A. C. Benson, E. V. Lucas, Hilaire 
Belloc, G. K. Chesterton, Robert 
Lynd, A. A. Milne, J. B. Priestley, 
Aldous Huxley, and notably that 
charming exponent of the form, 
Violet Paget, famous as “ Vernon 
Lee.” Among later English writers 
who are essayists rather than 
literary critics, George Orwell is 
outstanding. In America, Ralph 
Waldo Emerson has been the most 
eminent essayist, though Oliver 
Wendell Holmes, James Russell 
Lowell, Hamilton Wright Mabie, 
Agnes Repplier, Paul Elmer More, 
should be mentioned. H. L. 
Mencken and many other of his 
contemporaries have practised the 
essay with distinction. 

Essay on Man, An. Moral 
poem by Alexander Pope. It takes 
the form of four epistles to Lord 
Bolingbroke, who is supposed to 
have suggested the theme, and was 
published anonymously in 1732-34. 
Though it has been objected that 
the author was hampered by the 
metaphysical nature of his subject, 
and gives no consistent scheme of 
beliefs, the Essay will always be re- 
membered for the many terse sen- 
tences it has added to the great 
body of familiar quotations. 

Essays and Reviews. Volume 
by seven writers, six of them clergy- 
men of the Church of England. 
On its publication in 1860, its 
rationalistic tendencies aroused a 
storm of criticism. Two of the 
clergymen — ^Williams and Wilson 
— were suspended by the ecclesias- 
tical courts, but the suspension was 
revised on appeal to the Privy 
Council, when, as it was said. Lord 
Chancellor Westbury “ dismissed 
eternal punishment with costs.” 
The contents of the volume were : 
The Education of the World, Fred- 
erick Temple ; Bunsen’s Biblical 
Researches, ^wland Williams ; 
On the Study of the Evidences of 
Christianity, Baden-Powell ; The 
National Church, H. B. Wilson ; 
The Mosaic Cosmogony, C. W. 
Goodwin ; Tendencies of Religious 
Thought in England, 1688-1760, 
Mark Pattison ; and the Interpreta- 
tion of Scripture, Benjamin Jewett. 

Essays of EUa. Volume of 
familiar papers on various themes 
by Charles Lamb, published in 
volume form in 1823 after appear- 
ance in 'The London Magazine, and 
supplemented in 1833 by the Last 
Essays of Elia. These essays, vary- 
ing from grave to gay, pervaded 
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with delightful fancy and rich in 
humour and tenderness, reveal 
much of the life and character of 
the author. They not only include 
the best of Lamb’s work, but stand 
alone and unchallenged as the su- 
preme collection of familiar essays 
in the English language. Pron. 
Ellia. See Lamb, Charles. 

Essen. City of Germany. It 
lies 20 m. N.E. of Diisseldorf, 
and is the main centre of the Ruhr 

industrial area. 
S ~ 7 Seat of the origi- 

Vi|*| nal Krupp arma- 

ment plants (de- 
militarised in 
1946), of Ger- 
^ ^ many’s chief min- 


V.. ing companies, 

Essen arms 

dustrial enterprises with, together, 
some 200,000 workers and em- 
ployees, Essen’s growth was phen- 
omenal ; from 57,000 in 1880 to 
659,871 in 1939. During the Second 
Great War the city was almost 
destroyed by bombing. It was a 
principal rly. and canal shipping 
centre, and, around the old and the 
industrial towns, had developed 
spacious suburbs. Villa Hugel, 
the Krupp mansion, was famous ; 
and there existed remarkable 
remnants of the old town, such as 
the minster church, built in 852 
(most of which survived the bomb- 
ing), and in the suburb of Werden 
a Benedicftine church also of the 
9th century. Pop. (1950) 605,411. 

Modem buildings of merit in- 
cluded the stock exchange, Eolk- 
wang museum, banking and busi- 
ness palaces, schools, etc., and 
model settlements and welfare 
institutions. Essen arose as a 
Benedictine nunnery in the 10th 
century, was first mentioned as a 
town in 1003, and, under a prin- 
cess-abbess, was protected by the 
counts, later dukes, of Jiilich- 
Cleves-Berg. Inherited by Bran- 
denburg electors, it was secularised 
1803, became Prussian in 1814, 
and the centre of French Ruhr 
occupation in 1923. Taken- by 
troops of the U.S. 9th army, April 
9, 1945, it was included in the 
British zone of occupation in 
Germany. See Krupp. 

Essen, Hans Henrik, Count 
(1755-1824). Swedish soldier and 
statesman. Bom in West Goth- 
land, Sept. 26, 1755, and educated 
at Uppsala, he entered the army. 
He became a favourite of Gustavus 
HI, whom he accompanied in the 
war against Russia, 1788-90, and 
whose assassination he witnessed 
in 1792. In 1795 he was appointed 
governor of Stockholm. From 1800 


to 1807 he was governor-general of 
Pomerania and distinguished him- 
self by a stubborn defence of Stral- 
sund against the French. In 1810 
he negotiated a peace with France 
by which Pomerania was restored 
to Sweden and in 1811 was pro- 
moted field-marshal. In 1813 he 
commanded the successful expe- 
dition against Norway, and was 
governor there, 1814—16. He died 
at Uddewalla, June 28, 1824. 

Essence (Lat. esse, to be). The 
sum of the permanent, constitutive 
qualities which make an existing 
thing what it is. The name quint- 
essence (fifth essence) was given by 
Aristotle to ether, the other four 
being fire, water, earth, air. Es- 
sense is now used to denote the 
best and purest part of anything. 
As a theological term, essence or 
substance (ousia) is used of that 
which is common to the three 
Persons of the Trinity, in contrast 
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Essenes. Ancient Jewish sect. 
It sought to combine the ascetic 
practices of the Jewish religion 
with various Oriental tenets and 
rites. Probably an offshoot of the 
older sect of the Chasidim or Assi- 
deans, it would appear to have 
originated in the days of the Mac- 
cabees (2nd century B.c.). The 
Essenes believed in one God and 
in eternal predestination. While 
maintaining the immortality of the 
soul, they denied the resurrection 
of the body ; and they held a 
Greek view of future rewards and 
punishments. Strongly opposed 
to an oflicial priesthood, they re- 
fused to take part in the Temple 
sacrifices, but held ceremonial 
feasts with prayer in their own 
houses. They led very austere 
lives, some living in community 
under a kind of monastic rule, 
while others lived apart in con- 
templative solitude. Community 



Essen. This important industrial city ot Germany was severely damaged in 
the Second Great War by Allied bombing. Among factories put out of action 
were the Krupp works, of which a section is shown in this air view 


with hypostasis (person), which 
refers to the special characteristics 
of each Person. 

Essence. Strong flavouring 
used in puddings, cakes, and 
sweets. It is made by extracting 
or distilling the volatile oil from 
plants, seeds, or kernels, such as 
vanilla, coriander, musk, anise, 
nutmeg, peppermint, and coffee. 
Ratafia is prepared from bitter 
almonds and other kernels and 
orange peel. Essence of rennet 
is made from the stomach of the 
calf, and when poured into milk 
produces ♦ curds. Beef essence or 
extract is used in the making of 
gravies, and also as a stimulant 
for invalids. See Essential Oils. 


of good was practised, and the 
time was divided between prayer, 
study of the sacred books, and 
agriculture. 

Later, becoming tainted with the 
Gnostic tenets of the essential evil 
of matter and the d.ualistic origin 
of the universe, they abstained 
from flesh, wine, and marriage. 
They paid peculiar reverence to 
certain angola, and sometimes 
practised a form of sun worship. 
Strongly opposed by orthodox 
Jews, though favoured by the 
Horods, they were cruelly per- 
secuted by the Romans. They 
had a settlement near the Dead 
Sea ; Josephus estimated the 
stricter Essenes of his day at 


ESSENTIAL OILS 


3 1 45 


ESSENTIAL WORK 


about 4,000. The sect died out 
before the 3rd century. Pron. 
Es-seenz. -See Jews. 

Essential Oils. These oils, 
sometimes known as volatile oils, 
almost exclusively of vegetable 
origin, possess in concentrated 
form the odour of the plant parts 
from which they are derived. Oils in 
this group are readily obtained by 
distillation or other means from 
the flower petals, macerated 
leaves, grasses, stems, and fruit 
rind of members of the great 
botanical families Coniferae, Com- 
positae, Labiatae, Lauraceae, and 
others. The most important and 
familiar oils in this group are those 
of peppermint, eucalyptus, cinna- 
mon, clove, lavender, camphor, 
citronella, and turpentine. The 
main centres of production are 
the south of France, countries 
bordering the Mediterranean Sea, 
S.E. Europe, French African 
colonies. East Indies, India and 
Ceylon, and, for pine oils, Kussia, 
the U.S.A., and Canada. 

Sources of Important Oils 

Different oils concentrate in 
different parts of plants, which 
thus serve as raw materials. From 
the rind of the fruits of various 
citrus plants, lime, lemon, berga- 
mot, and orange, oils are obtained ; 
from berries are derived juniper 
and pimento oils ; from flowers, 
lavender oil. Ripe seeds of species 
of culinary herbs are the source of 
the food flavouring oils of celery, 
caraway, marjoram, sage, thyme, 
fennel, and anise. The needles and 
cones of various conifers — firs, 
pines, larches, and spruce — yield 
pine-needle oils. Eucalyptus oils 
are derived from the leaves and 
terminal branches of the many 
species known to Australians as 
blue gums, which comprise in their 
300 species 75 p.c. of the vegetation 
of Australia. Orris and ginger are 
produced '“.from rhizomes ; clove oil 
from immature flower buds ; ange- 
lica and vetivert oils from roots ; 
the whole dried plant is used for 
peppermint oil ; of the camphor 
tree every part is utilised in 
making camphor and camphor oil. 

Essential oils and other natu- 
rally occurring perfumery raw 
materials are now obtained from 
crops so widely scattered over 
the world that new crops become 
available every month of the year. 
Thus in March the violet, clove, 
and Bourbon geranium are avail- 
able ; in Sept., aniseed, jasmine, 
C’eylon citronella, English laven- 
der, English and American pepper- 
mint, spearmint, French geranium. 

Chemically, essential oils con- 
sist largely of hydro-aromatic 


hydrocarbons, known as terpenes. 
and are of the empirical composi- 
tion CjoH^g ; associated with 
these terpenes are their many 
alcoholic, aldehydic, ketonic, and 
ester derivatives, and it is to these 
secondary constituents that an 
oil frequently owes its aroma. 
Practically all essential oils are 
liquids, of boiling point around 
160°-180° C., generally insoluble 
in water but freely soluble in 
alcohol, ether, and other common 
organic solvents, and in fats and 
fatty oils. 

Some essential oils are obtained 
by solvent extraction of the raw 
material, but the commonest 
method is to make use of the pro- 
perty of volatility in steam 
common to all. Dry, chopped up, 
or macerated raw material — 
grasses, berries, leaves, bark, etc. — 
is placed in stills and steam passed 
through the mass. The still may 
hold tons of material ; reduced 
pressure may be resorted to, and 
the steam which passes through 
is condensed and subsequently 
the oil separated from the result- 
ant water mixture. The oil yield 
varies from less than 1 p.c. of the 
raw materials treated for pine- 
needles and many grasses, to 
17 p.c. for bay leaves. 

Methods of Extraction 

Oils of the citrus group are best 
obtained by expression, usually 
in small hand-operated presses, 
from the fruit rind. West Indian 
lime oil, however, is generally 
distilled from the rind of the 
fruit. For jasmine, orange flowers, 
tuberose, and some other flower 
oils, enfleurage is preferred in the 
south of France : here the flower 
essence is absorbed by a thin 
coating of fat on which the flowers 
are placed. American, French, 
and Russian pine oils are obtained 
as an exudation from the bark of 
the tree, such oils on distillation 
yielding turpentine and a solid 
residue of colophony or rosin, the 
last being used in the soap, var- 
nish, and paper-making industries. 

However obtained, many of 
these oils, notably the floral ^ones, 
are used in general perfumery pur- 
poses, soap, and cosmetics. Euca- 
lyptus and juniper have medicinal 
and pharmaceutical applications. 
Anise and caraway are used in 
cordials and liqueurs, while lemon, 
lime, orange, peppermint, and 
anise find application in flavour- 
ing. Some essential oils have 
germicidal properties, e,g. oil of 
thyme, eucalyptus, and pine- 
needle oils, the latter often in 
antiseptic sprays and inhalants. 
Some species of eucalyptus and 


pine oils help in the modern froth- 
flotation method of treating 
mineral ores. 

Uses of Essential Oils 

A word must he said about 
essential oils as the raw materials 
for the manufacture of chemical 
substances important in the per- 
fumery and flavouring industries. 
Safrol, present in oil of camphor 
and notably in oil of sassafras, can 
be converted by a series of opera- 
tions into heliotropin, a white 
crystalline substance with an 
odour of the heliotrope flower. 
Citral, present to the extent of 
75 p.c. and upwards in lemongrass 
oil, and also in small amounts in 
oil of lemon, can be converted 
into a class of substances known 
as ionones, which when diluted 
have the odour of violets and 
impart freshness, delicacy, and 
volatility to perfumes. From some 
pine oils can be obtained the 
terpene hydrocarbon pinene, 
which, by a series of chemical 
operations is converted into syn- 
thetic camphor. Turpentine, a 
thinner in the paint industry, can 
be converted into terpineol, a 
substance used in almost every 
compounded perfume and valued 
because of its stability and its 
pronounced lilac odour. Terpino- 
lene, also derived as a by-product 
from turpentine, is used to make 
disinfectants, especially those of 
the spray type. Clove oil contains 
upwards of 85 p.c. of eugenol, to 
which the oil owes its odour. 
Large amounts of eugenol ex- 
tracted from clove oil are con- 
verted into the crystalline 
flavouring material vanillin, which 
formerly could be obtained only 
from vanilla beans. The principal 
essential oils, and plant sources 
from which they are derived are 
the subjects of specific articles. 
See Fixed Oils ; consult also The 
Essential Oils, H. Finnemore, 
1926; The Volatile Oils, E. 
Gildemeister, 1926. 

H. M. Laixgton, B.So., F.B-X.C. 

Essential W ork Orders . The 

regulations issued by the min- 
ister of Labour on March 7, 1941, 
to prevent loss of production, 
through unnepessary changes of 
job by workers in certain under- 
takings scheduled as being engaged 
on work essential to the prosecu- 
tion of the Second Great War. In 
a scheduled undertaking the man- 
agement’s right to dismiss em- 
ployees, and employees’ right to 
leave their employment, became 
subject to the written permission 
of a national service officer. Em- 
ployees could be discharged only 
for serious misconduct, and any 
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employees absenting themselvei 
without leave or reasonable ex- 
cuse, or being persistently late, 
could be reported to an officer. At 
first these orders applied chie% 
to industries directly engaged in 
making munitions, but later 
amendments extended control to 
all industries, and workers coffid 
be directed to specific industries. 
The orders were gradually relaxed 
after the war, and by 1950 the 
last (applying to agriculture and 
coal -mining) were abolished. 

Elsseqtiibo. Settlement and 
river of British Guiana, S. America. 
The settlement extends to the 
Venezuelan frontier and borders on 
the Atlantic Ocean for 120 m. It 
contains locust trees, iron wood, 
ebony, greenheart, and other hard- 
wood trees. It was the subject of 
rival claims, settled by the arbitra- 
tion treaty of Teb. 2, 1897, between 
Great Britain and Venezuela, 

The river rises near the equa- 
tor, among the mountains on the 
Brazilian border, and flows N., 
entering the Atlantic near George- 
town through a long estuary, from 
15 m. to 20 m. wide, containing 
several islands. Its length is about 
600 m., only 40 m. being navigable 
to vessels of deep draught, owing 
to cataracts ; its mouth is impeded 
by sand bars. The largest river 
of the colony, it receives important 
tributaries, e,g. the Kupununi, 
Masaruni, Cuyuni, and the Pdlaro. 

Essex* Agricultural and mari- 
time county of S.E. England. It 
is bounded S. by the Thames, E. 

and S.E. by the 
If North Sea, N. by 
Suffolk and Cam- 
bridgeshire, and 
W. by Hertford- 
shire and Middle- 
sex. Its area is 
1,530^ sq.m. Some 
90 m. of seaboard, 
indented by 
several estuaries, is marked by 
low-lying islands : Canvey, Foul- 
ness, Wallasea, Mersea, etc. The 
chief rivers are the Thames, Lea, 
Stour, Colne, Chelmer, Blackwater, 
Crouch, and Roding, While the 
coastal region is flat and marshy, 
there is comparatively high ground 
in the N.W. and centre, the 
highest points being reached at 
High Beech, Epping Forest (g.v.) ; 
Danbury, between Chelmsford and 
Maldon ; and in the Laindon Hills. 

The forest of Essex, known 
after the early part of the 14th 
century as the forest of Waltham, 
has dwindled to the present day 
Epping Forest, a public possession 
since 1882. Chelmsford is the co. 
town and seat of a bishpp ; Col- 
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Essex. Map of this deeply indented county, showing its relation to the Loudon area 


Chester, Maldon, Saffron Walden, 
Romford, and Braintree are other 
towns, with Barking, Dagenham, 
Ilford, East and West Ham, in 
the London area. Harwich is 
the chief port. Southend-on-Sea, 
Clacton- on - Sea, Frinton - on - Sea, 
Walton-on-the-Naze, and Dovcr- 
court are popular holiday resorts. 
The county forms ten county con- 
stituencies and sixteen borough 
constituencies. 

The county, described by Nordon 
in 1594 as “ fatte, fruteful, and 
full of profitable things,” produces 
wheat, barley, and fruit. Apart 
from brewing (Romford) and 
engineering (Colchester), the manu- 
facturing industries are largely 
confined to the metropolitan area, 
in which is the bulk of the popu- 
lation. The Crouch, Blackwater, 
and Colne have oyster beds ; the 
Colchester oyster feast, an annual 
event (Oct. 20), dates from early 
times. There is a gunpowder 
factory at Waltham Abbey, and 
the Tilbury Docks and Victoria 
Docks (Plaistow) are on the 
Thames. Yachts and pleasure 
boats are built at Burnham -on- 
Orouch, a popular yachting centre. 

In the 1st century b.o. Essex 
was the home of the British tribe 
of the Trinobantes. Later the 
kingdom of the East Saxons, it 
became the scene of many con- 
flicts between Saxons and Danes. 
William of Normandy laid a 
heavy hand upon it. In the 12th 
century it gave its name to an 
earldom created by Stephen in 
favour of Geoffrey do Mandeville. 
From the 7th until the middle of 
the 19th century it was ecclesiasti- 
cally attached to the see of Lon- 
don. It was next linked first to 


Rochester and then to St. Albans. 
In 1914 the see of Chelmsford was 
founded. There are bishops suffra- 
gan of Colchester and Barking. 

The county is rich in prehistoric, 
Roman, Anglo-Saxon, medieval, 
and monastic remains. It has many 
notable churches and some fine old 
houses, Audley End among thorn, 
while the remains of Norman cas- 
tles, Colchester and Hcding- 
ham, and the fragment at Had- 
leigh, bear witness to the Norman 
occupation. Rainfall is low. 

An earthquake on April 23, 1884, 
damaged 1,200 houses between 
Colchester and the Blackwater. 
The great tide of Jan. 31~Feb. 1, 
1953, flooded 40,000 acTos of the 
county. Pop. (1951) 2,044,964. 

Literary Associations. In 
Chigwell is the. gabled Kill’s Hoad 
Inn described as The Maypole in 
Dickens’s Barnaby Rudge. The 
Rose Inn at Peldon and the 
marshes figure in Baring-Gould’s 
Mohalah. Miss Braddon laid the 
scene of Lady Audley’a Secret 
at Ingatestono. John Locke, 
philosopher, spent ten years and 
was buried at High Laver. John 
Ray, botanist, w'as born and 
(lied at Blac'k Notley ; Thomas 
Tussor, author of Five Hundred 
Points of Gootl Husbandry, 1573, 
was born at Kivonhall ; Sydney 
Smith at Woodford ; Isaac Taylor 
at Ongar j Francis Quarles near 
Romford. Dr. William Harvey 
was buried at H(mipstead near 
Saffron Walden. More recently 
S. L. Bensusan wrote a scries of 
tales and short stories about the 
marshlands. H. G. Wells lived 
for some years at Easton and 
described it as Matchings Easy in 
Mr. Britling Sees It Through ; while 
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Arnold Bennett, residing at Thorpe- 
le-Soken, introduced Frinton in Mr. 
Prohack. The Victoria History of 
the CO., 1904- 07, was revised 1950. 

Esses, Earl of. English title 
now held by the family of Capell. 
There were earls of Essex soon after 

the Norman 
Conquest, in- 
cluding Geof- 
frey de Mande- 
ville (d. 1144). 
His sons fol- 
lowed him, 
after which the 
earldom came 
to the Bohuns. 

Walter Devereux, 

1st Earl of Essex lamny ne- 

Frofu a portrait in came extinct in 

the collection of 1373 when the 
Baron Bayct ^ 

title passed to 
Thomas of Woodstock, duke of 
Gloucester, who had married one 
of the heiresses of the Bohuns. 
Henry Bourchier, a grandson of 
Gloucester, was the next earl, but 
his family died out in 1540. 
Thomas Cromwell was earl of 
Essex in 1540, and William Parr, 
marquess of Northampton, in 
1543, but in both cases the title 
died with the holder. 

The family of Devereux was 
related to the Bourchiers, and 
probably for this reason Walter 
Devereux (1541-76) was made 
earl of Essex in 1572. He married 
a daughter of Sir Francis Knollys, 
and spent three years in unsuccess- 
ful efforts to colonise Ulster, 
whither he went with a small 
army in 1573. He was succeeded 
by his son Robert, the favourite of 
Queen Elizabeth I. With the death 
of the 3rd earl in 1646, the title 
became extinct. 

In 1661 Arthur Capel was made 
earl of Essex. He was succeeded 
in 1683 by his son Algernon, and 
the title is still held by his descen- 
dants. In 1916 Algernon (b. 1884) 
became the 8th earl. An eldest 
son is called Viscount Malden. 

Essex, Robbrt Devereux, 2nd 
Earl of (1560-1601). English 
soldier and courtier. Eldest son of 
the 1st earl, he 
was born at 
Netherwood, 

Herefordshire, 

Nov. 19, 1566, 
educated at 
Trinity Col- 
lege, Cam- 
bridge, suc- 
ceeded his I 
father in 1576, Robert Devereux, 

eral of hlxse 

under his stepfather Leicester in 
the Netherlands, 1585-86, being 
knighted for gallantry at Zutphcn. 


Robert Devereux, 
Slid Earl of Essex 

After Hilliard 
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He continued Leicester’s court 
feud with the party in which the 
Cecils and Raleigh wTre prominent, 
but became a favourite of the 
queen, though his lack of self-con- 
trol led to quarrels, and hismarriage 
with the widow of Sir Philip 
Sidney especially angered her. 

Essex took part in Drake’s ex- 
pedition to Portugal, 1589, com- 
manded an expedition _to Nor- 
mandy, 1591, secured the convic- 
tion of Roderigo Lopez for con- 
spiracy against the queen’s life, 
1594, distinguished himself at the 
capture of Cadiz, 1596, lost favour 
by the failure of the Islands, or 
Cadiz Voyage, 1597, but was 
master of ordnance, earl marshal, 
informal foreign secretary to the 
queen, and chancellor of Cam- 
bridge. In 1599 he was appointed 
governor- general of Ireland, and, 
returning without leave from his 
attempt to suppress the rebellion 
of O’Neil, earl of Tyrone, with 
whom he was accused of making 
a dishonourable treaty, he was dis- 
missed from office and imprisoned 
from Oct., 1599, to Aug., 1600. 

Thwarted in his efforts to regain 
influence at court, and broken in 
health, he was implicated with 
Southampton and others in an 
attempt to secure the dismissal of 
the queen’s advisers. He attempted 
a rising in London, was arraigned, 
and beheaded Feb. 25, 1601. 
Bacon, whom he had befriended, 
appeared against him on his return 
from Ireland, and with Raleigh 
was largely responsible for carry- 
ing out the death sentence, to 
which Elizabeth reluctantly con- 
sented. The story that the queen 
gave Essex a ring, the return of 
which _ would have ensured his 
pardon, is generally discredited, 
though what was described as the 
identical ring was sold at Chris- 
tie’s, May 19, 1911, for £3,412. 
Essex was fearless but head- 
strong, generous, a popular favour- 
ite, but utterly lacking in states- 
manship. He was a writer of 
sonnets and masques. 

Bibliography. Lives and Letters 
of the Devereux, Earls of Essex, 
W. B. Devereux, 1853; Bacon and 
Essex, E. A. Abbott, 1877 ;EHzabeth 
and Essex, G. L. Strachey, 1928; 
Life and Death, G. B. Harrison, 
1937; The Unhappy Favourite, 
J. Banks, 1939. 

Essex, Robert Devereux, 3ed 
Earl of (1591-1646). English sol- 
dier. Son of the favourite of Queen 
Elizabeth 1, he was restored, in 1604 
to the title his father had lost, 
James I being then on the throne. 
He was chosen as one of the com- 
panions of Henry, prince of Wales, 
In 1620 Essex went with a force 
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to recov^er the Palatinate for the 
elector Frederick, and in 1625 with 
the fleet that 
sailed to cap- 
ture Cadiz. 

In 1639 he 
held a com- 
mand in the 
army sent by 
Charles I 
against rebel 
Scots in 
the first Robert Deveretix, 

Bishops’ War, Essex 

after which 

there was an estrangement between 
him and the king. On the outbreak 
of the Civil War Essex took the 
side of the parliamentarians, and 
was appointed general of their 
forces. The earl led the army at 
Edgehill, relieved Gloucester, and 
fought the first battle of Newbury. 
He proved his incapacity when, 
after leading his army into Corn- 
wall, he left it to surrender at 
Lostwithiel, himself escaping by 
boat. He resigned when the 
self-denying ordinance was passed 
in 1645, and died Sept. 14, 1646. 

Essexite. Crystalline igneous 
rock named after Essex co.. 
Mass., U.S.A. Akin to gabbro, 
which it resembles, but richer in 
s6da and potash than the normal 
types, ^ it contains purple or green 
varieties of augite, lime feldspar 
(labradorite), potash feldspar, and 
a little analcite or nepheline. 
Soda-hornblende, olivine, or biotite 
may also be present. 

Essex Regiment. Regiment of 
the British army. Formerly the 
44th Foot raised in 1741, it was 
^ given the title of 

East Essex 
Regiment in 

unit was 
amalgamated 
with the 56th 

title. The regi- 
ment took part in the siege of 
Gibraltar (1779-83), gaining the 
Castle and Key and the word Gib- 
raltar on its colours. It fought in 
the West Indies and the American 
War of Independence, and served 
with Wellington throughout the 
Peninsular War. The Essex were 
at Waterloo, and served in the 
China War, the Crimea, the Indian 
Mutiny, the Nile Campaign (1884- 
85) and the South African War. 
They raised 31 battalions for ser- 
vice in the First Great War, earn- 
ing the battle honours Le Gateau ; 
Marne, 1914; Loos ; Somme, 1916, 
’18; Arras, 1917, ’18; Cambrai, 1917, 
’18; Sclle; Gallipoli, 1915, ’16; 
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and Gaza. During the Second 
Great War, the Essex fought in 
the battle of France (1940), with 
the 8th army in Africa and Italy, 
and took part in the invasion of 
the Continent and the subsequent 
campaign in France and Germany. 
The regimental depot is at Warley. 

Es Sinn, Attack on. British 
operations, Jan.-May, 1916. After 
his retreat from Ctesiphon, Meso- 
potamia (now Iraq), General 
Towmshend was closely invested by 
the Turks at Kut-el-Amara, Dec. 
3, 1915, and a relief force was or- 
ganized under General Aylmer. To 
reach Kut the Xndo- British forces 
had to storm several positions on 
the Tigris. The British base camp 
was Imam Ali Gherbi ; and the 
final objective was the strong en- 
trenched position of Es Sinn, 7 m. 
E. of Kut. Delayed by adverse 
weather, Aylmer was unable to 
make any considerable movement 
until March 8, when he attempted 
a flanking movement by attacking 
the Dujailar redoubt at the S. end 
of the Es Sinn position. On April 4 
the Hannah position was carried, 
by which time the Felahieh posi- 
tion had been won. 

Townshend was in serious need 
of food and supplies, and great 
efforts were made by the relieving 
force. On AprO 17 the British 
achieved a small success at Beit 
Aiessa, but the Es Sinn positions 
could be neither turned nor carried. 
On April 24 a desperate effort was 
made to break the blockade of Kut, 
and get supplies to Townshend. 
The steamer Julnar reached Maga- 
sis, behind Es Sinn, where it was 
captured by the Turks. Townshend 
surrendered on April 25, but the 
Turks failed to follow up their 
success, and the situation deve- 
loped into a stalemate until au- 
tumn. Consult My Campaign in 
Mesopotamia, C. Townshend, 1920. 

Esslingen. Town of Germany, 
in Wurttemberg. It stands on the 
Keckar, 7 m. E.S.E. of Stuttgart. 
Its chief interest is historical. The 
old town*, around which are the 
modem suburbs, is stiU girt with 
its walls arid towers, while above is 
the ruined castle. The public 
buildings include the church of S. 
Dionysius, dating in part from the 
11th century; the 14th century 
chmch of -Gut Lady, a Gothic 
building restored in the 19th cen- 
tury, and coiStfeiing some beau- 
tiful stained gla^ arid a fine tower ; 
the 13th century Gothic church of 
S. Paul ; a hospital, and several 
schools. There are two town halls *. 
the older one, dating from 1430, is 
now a school, and has a wonderful 
clock ; the newer one was formerly 


a palace. The industries include 
large engineering works, railw'ay 
shops, electrical, textile, leather, 
tov, and furniture 
factories and a 
trade in wine. 

Esslingen, a town 
since 886, was a 
free city from 1209 
until 1803, when it 
was taken into 
Wur 1 1 em berg. 

Pop. 43,089. 

Est, Canal del’. 

Canal of N.E. 

France. It extends 
from the Meuse, 
near Givet in 
Ardennes, to Porte- 
sur-SaoneinHaute- 
Saone, and has 
connexion with the 
Marne and Rhone Canal at Void. 
Portions of the Meuse and Moselle 
are included in the canal system, 
which has a length of 286 m. 

Estaires. Town of France, in 
the dept, of Nord. It is on the 
river Lys, 13 m. W. of Lille, and 
was prominent in the First Great 
War. The Allies occupied it early 
in Oct., 1914, and in the German 
offensive against the Channel ports 
of April, 1918, it was the scene of 
spirited fighting. At the Estaires 
drawbridge the British held the 
enemy until the great steel and con- 
crete structure was blown up. Oc- 
cupied by the Germans, April 11, 
it was recovered by the Allies early 
in Sept. ^See Ypres, Battles of. 

Estate. Originally a condition, 
or rank, the idea expressed by the 
modern word state. It is chiefly 
used, however, for landed and 
other property, and ^11 property 
is by English law classed as either 
real estate or personal estate. By 
the word alone is meant landed 
property, generally a considerable 
amount under a single ownership 
and all contiguous. An estate may 
be of various kinds, freehold, lease- 
hold, or (until 1926) copyhold. 
Bos. Land Laws ; Real Property. 

Estate Agent. One who acts for 
another in the management or sale 
of landed or house property. He 
lets and collects the rents of es- 
tates, farms, houses, cottages, etc., 
and generally represents the land- 
lord in dealing with tenants. He 
should have a knowledge of agri- 
culture, bookkeeping, surveying, 
valuing, forestry, drainage, build- 
ing construction and repair, and 
the laws concerning the relations 
of landlord and tenant. 

Estate Duties. Name given in 
the United Kingdoria to the duties 
paid on the estates of deceased 
persons. They date from 1894, 


before which time there were death 
duties of various kinds, including 
legacy, probate, and succession 


duties. In 1894 two new principles 
were introduced. Real property, 
hitherto exempt from charges of 
this kind, was made to pay at the 
same rate as personal property, 
and the duties were levied on a 
graduated scale. This scale varied 
from 1 p.c. on estates between 
£100 and £.500 to 8 p.c. on estates 
over £1,000,000. From 1894 until 
1946 the rates rose rapidly. The 
Finance Act, 1946, while increasing 
still further the rate on estates over 
£12,500, followed a new policy by 
exempting all estates not over 
£2,000 and reducing the rates on 
estates up to £12,500. The Finance 
Act, 1949, which abolished legacy 
and succession duty, left the rates 
of estate duty unchanged on 
estates under *£17,500, but in- 
creased the rates on estates over 
that amount up to 80 per cent on 
estates over £1,000,000. 

Estates. Word used for “ an 
-organized collection, made by re- 
presentation or otherwise, of the 
several orders, states, or condi- 
tions of men who are recognized as 
possessing political power.” Its 
interest is now solely historical, 
although we still speak of the es- 
tates of the realm. In France 
Germany, and some other Euro- 
pean countries the same idea is 
translated by the word states, and 
so we have the states-general of 
France and the Dutch Republic. 

The idea of estates began about 
the 13th century with the growth 
of the reiDresen' ative ayfitem, and 
they are found in Spain and 
Prance, as well as in England and 
Scotland. In France the various 
provinces, e.p. Brittany and Lan- 
guedoc, had their local estates, and 
in Spain the various kingdoms had 
theirs. The German countries had 
also their estates who iriet in a land- 
tag or diet. It is usual to assume 



Esslingen. Historic town of Wiirttemberg. Gothic 
church of Our Lady, left, and the Town church, right 
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the number of estates as three, but 
this is purely accidental. In Swe- 
den and Aragon there were four 
estates. In England the merchants 
and lawyers might easily have 
formed a separate estate, but they 
did not, and so we have the three 
estates of lords spiritual, lords tem- 
poral, and commons, sitting, how- 
ever, in tw^o houses. In Scotland 
the lesser barons formed a separate 
estate, not sitting, as they did in 
England, with the representatives 
of the towms. The sovereign is 
sometimes referred to as an estate 
of the realm, and the press is 
known, a tribute to its power, as 
the fourth estate, a phrase said to 
be due to Burke. JSee Diet ; Land- 
tag ; Parliament ; Representation. 

Estcourt. Town and district of 
Natal. The town stands at an ele- 
vation of 3,830 ft., on the rly. from 
Pietermaritzburg to Ladysmith, 76 
m. N.W. of the former. It w’as 
the scene of important operations 
during the S. African 
War. At AYeenen, 28 m. 

N.E., parties of Boers 
were massacred by 
Zulus in 1838. Pop. 

(est.) tovm, 9,000. 

Este (anc. Ateste). 

A city of Italy, in 
the prov. of Padua. It 
stands on the slopes of 
the Euganean HiUs, 

20 m. by rly. S.W. of 
Padua. It is enclosed 
by medie\’’al walls, has a 
ruined castle, a cathe- 
dral, and two other 
churches, one with a 
leaning bell-tower. The National 
Museum is rich in prehistoric, 
lacustrine, and sepulchral relics, 
besides Greco-Roman antiquities. 
The manufactures include pottery, 
ropes, and iron goods. A Roman 
town, it became the seat of the 
Este family in the 10th century, 
and in 1405 it surrendered to 
Venice. Pop. (1951) 16,101. 

Este. Name of a noble Italian 
family founded by Oberto II (c. 
1015), margrave of Casalmaggiore. 
His grandson, Azzo II, became 
duke of Milan, and his sons, Guelph 
and Fulco, founded the German 
and Italian branches of the family 
respectively. From the former the 
Hanoverian sovereigns of Great 
Britain are descended. 

From the latter came the Italian 
family wliieli held the lordships of 
Ferrara, Modena, and Reggio, the 
emperor Frederick III making 
Barco d’Este (d. 1471) duke of 
Modena and Reggio in 1452, and 
Poi:e Paul 11 creating him duke of 
Ferrara in 1471. His brother, Ercole 
I (1431-1505), w'as father of Beatrice 


(1475-97), duchess of Milan, one 
of the most beautiful women of the 
Italian renaissance. 

Alfonso I (1486-1534), who mar- 
ried Lucrezia Borgia as his second 
wife, he being her third husband, 
was a statesman and a soldier. 
His son. Cardinal Ippolito (1509- 
72), built the magnilicent Villa 
d’Este at Tivoli (the whole upper 
storey of which, on one side of the 
courtyard, was demolished by a 
bomb dropped from an Allied 
aeroplane in 1944). Alfonso II 
(1533-97) kept a luxurious court, 
where he detained the poet Tasso, 
who was in love with his sister 
Eleanora. Alfonso IV (1634-62) 
was father of Maria Beatrice, queen 
of James 11 of England. The 
Italian branch of the family ended 
with Ercole III (1727-1803), who 
was dispossessed of the duchy of 
Modena by the treaty of Campo- 
formio in 1797, and whose only 
daughter, Maria Beatrice, married 


Ai'chduke Ferdinand, third son of 
Francis I of Austria. His son 
Francis IV (1779-1846) was made 
duke of Modena by the congress of 
Vienna in 1814, but his son Francis 
V (1819-75) was dispossessed by 
the incorporation of the duchy in 
the kingdom of Italy in 1859. See 
Modena. Pro7i. Es-tv. 

Ester. Substance formed by the 
union of alcohols and acids with 
the elimination of water. Gmelin 
first used the term ester to distin- 
guish this class of compounds from 
simple and mixed ‘‘ ethers.” An 
ether is an oxide of the alcohol 
radical analogous to metallic 
oxides, whereas in esters both an 
alcohol radical and an acid radical 
are present. Esters are prepared ( 1 ) 
by the direct action of an acid upon 
an alcohol ; (2) by the action of an 
acid chloride or the anhydride 
of an acid upon an alcohol ; or 
(3) by treating the salt of an acid 
with an alkyl halide, e.g, methyl 
acetate may be prepared by treat- 
ing silver acetate with methyl 
iodide. The esters are usually 


neutral and colourless substances 
with a fragrant smell. Many occur 
in plants, forming the constituent 
to which the scent is due. They 
are sometimes manufactured as 
substitutes for natural perfumes 
and flavours. 

_ Esterhazy, AIarie Charles 
Fer tun an d W alsix , Count (1847- 
1 923 ). French soldier. He served in 
the regiment of 
Papal Zouaves, 
became a 
major in the 
French army, 
and accused 
Captain Drey- 
fus of writing 
the famous 
bordereau. or 
document, 
containing 
military secrets, said to have been 
communicated to the German mili- 
tary authorities. The opinion grew 
that Esterhazy had himself forged 
the bordereau in an imitation of 
Dreyfus’s handwriting, and that 
he had supplied information to 
Germany. He was compelled to 
leave Prance when the truth be- 
came known, and later confessed 
the forgery. He died in England. 
See Dreyfus Case. 

Esterhazy de Galantha. 
Family of Hungarian noblemen. 
Dating back to the early 13th 
century, in the 17th they became 
princes of the German empire. 
They were prominent supi:)ortcrs 
of the house of Hapsburg and 
have included several notable men. 
Among these were Paul IV (1635- 
1713), a leading general in the 
w^ars against the Turks ; Nikolaus 
Joseph (1714-90), general, dip- 
lomatist, and a patron of art, 
literature, and music ; and Niko- 
laus IV (1765-1833), founder of a 
famous collection of pictures at 
A''ienna, who declined Napoleon’s 
oiler of the crowm of Hungary, 
and supported the national Hun- 
garian movement. 

Este van. Town in the extreme 
S. of Saskatchewan, Canada. 
On the Souris river, it is 145 m. 
S.E. of Moosejaw by C.N.R. and 
C.P.R. The centre of a farming 
and coalmining district, it has 
grain elevators, a creamery, a 
flour mill and a plant making coal 
briquettes. Pop. (1951) 3,933- 

Esther^ Book of. O.T. book so 
named after the chief character in 
the story. When Vashti, the con- 
sort of the Persian king Ahasuerus 
(Xerxes), was deposed, Esther, 
the adopted daiighter of Mor- 
deeai, a Jewish exile, was chosen 
in her place. She was rhus en- 
abled to frustrate the plots of 



Este. The Villa d’Este at Tivoli, near Rome, 
built by Cardinal Ippolito d’Este in 1549 
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Haman {q.v.), a powerful enemy 
of her people. Haman had cast 
lots (puriin) to destroy the Jews, 
and the real purpose of the book 
seems to be to explain the origin 
of the Jewish festival Purim 
(called in 2 Maccabees, 15, v. 36, 
the Day of Mordecai). The book of 
Esther would seem to have been 
written between 300 b.c. and the 
Christian era. 

Estimate. Statement in which 
is given the anticipated cost or 
price of specified work. The 
statement is prepared by the con- 
tractor who offers to carry out the 
work, and submitted for considera- 
tion to the person for whom the 
work is to be undertaken. Esti- 
mates are frequently given by 
builders, painters, or contractors 
for projected repairs on a rela- 
tively small scale. They do not 
form a legal contract, although in 
practice the price charged when 
the work is completed is usually 
that stated in the estimate. For 
more extensive operations, tenders 
setting out the work in detail 
and often specifying the quality 
of materials to be used, are 
prepared ; the tender accepted 
is usually embodied in a legal 
contract. 

Estimates of national expendi- 
ture are submitted annually 
before the end of March by various 
government depts. for considera- 
tion by parliament. They give 
the anticipated expenditure of 
the depts. during the financial 
year beginning April. Civil depts. 
submit their estimates through 
the Treasury, by which they are 
carefully considered and often 
adjusted before reaching parlia- 
ment ; but defence depts. submit 
their estimates without the inter- 
vention of the Treasury, Parlia- 
mentary control over national 
expenditure is thus safeguarded 
and the presentation before the 
budget speech early in April 
affords an opportunity for amend- 
ment, if necessary, before the 
inclusion of the estimates in the 
budget itself. 

Gvil expenditure is set out 
under the following headings : 
central government and finance ; 
foreign and imperial services ; 
justice, police, and prisons ; edu- 
cation ; health, labour, and insur- 
ance ; trade and industry, includ- 
ing agriculture and fisheries, roads, 
and civil aviation ; common 
services, which covers the expenses 
of the ministry of Works ; war 
pensions ; block grants to local 
authorities; and the expenditure 
of the ministries of Supply, Food, 
Transport, etc. Separate headings 


show the cost of administering 
the inland revenue and customs 
and excise depts. and the post 
office. 

Estoile (old Fr., star). Iii her- 
aldry, a star, usually represented 
as havring wavy rays. If there are 
six rays or more, only the alternate 
rays are wavy. An estoile with a 
number of long rays springing from 
it at an angle, or with a long tail, 
is called a comet. See Mullet. 

Eston. Urban district of the 
North Riding of Yorkshire, Eng- 
land. It is 5 m. E. of Middles- 
brough by railway. It has iron and 
steel works, a shipbuilding yard, 
and commercial docks. A big chem- 
ical works lies immediately to the 
E. of the urban district. Pop. 
(1951) 33,315. 

Estonia. Soviet Socialist re- 
public, part of the U.S.S.R. It is 
bounded N. by the Gulf of Finland, 
E. by the Leningrad region of 
R.S.F.S.R., S. by Latvia and Gulf 
of Riga, and W. by the Baltic. 
Its area is 18,353 sq. m. and in 


industry. Dairy farming prospers 
and butter is the leading export. 
Oil-shale of high quality is plentiful. 
Manufactures include iron, steel, 
machinery, cement, cotton, paper, 
wood pulp, and spirits. Estonia 
carries on a large transit trade, 
the seaport of which is Tallinn, 
the capital, connected by railway 
with Leningrad. Other towns arc 
Narva and Tartu Arensburg 

and Haapsalu are famed for their 
curative mud baths. 

In religion the Estonians are 
Lutherans, except about 15 p.c. 
who belong to the Greek Ortho- 
dox Church. The standard of 
education is high, with few' 
illiterates. Secondary education is 
provided by numerous grammar 
schools and lyceums. Tartu 
(Dorpat) university, established 
by Gustavus Adolphus in 1632, 
was reopened in 1919 as an 
Estonian university. Its technical 
faculty was made an independent 
university at Tallinn in 1936. 
Estonia is rich in folklore, the 
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Estonia. Map of tlie Baltic state which in 1940 becajue the 16th Soviet republic 


1954 its estimated pop. was 

1 , 200 , 000 . 

Except in the S.E., which is 
hilly, the mainland lies low ; it is in- 
tersected by rivers and streams, and 
much of it is swampy. The rivers 
are rapid and not easily navigable. 
There are many lakes, and about 
half of Lake Peipus lies within it. 
About 21 p.c. is forest. The climate 
is warm in summer and cold in 
winter. Hiiu (Dago), Saare (Oesel 
or Csel) and other islands in the 
Baltic belong to Estonia. 

Agriculture, which is the chief 
occupation, is conducted scienti- 
fically, with the result that good 
crops, particularly flax, are raised 
from a naturally poor soil, and 
there is a flourishing livestock 


chief records of which are Monu- 
menta Estoniae Antiquae, and 
the MS. collection of Jacob Hurt, 
containing songs, tales, proverbs, 
and other folklore items. After 
F. R. Kreutzwald published the 
national epic Kalovipoeg in 1861, 
a new Estonian literature de- 
veloped in the 19th century, the 
best-known writers being Otto 
Masing, Lydia Koldula, Mihkel 
Weski, and Johan Liiw. 

Histoky. The early history 
of the country is obscure, but 
early in the 13th century it was 
conquered by Danes and Gormans. 
The Danes founded Reval (Tallinn) 
in 1219, and later divided the 
land between themselves and 
the] Germans, finally selling their ■ 
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part of it in 1346 to the Teutonic 
Knights who joined it up with 
Livonia. After the dissolution of 
the Teutonic Order in 1560, N. 
Estonia passed to Sweden. S. 
Estonia remained under Poland till 
1629, when the whole of Estonia 
became a Swedish province with 
Livonia, which w^as ceded to 
Russia in 1721. German inhuence 
was always strong owing to the 
presence of the Baltic Barons, 
the descendants of the Teutonic 
Knights, and of numerous Ger- 
man settlers (Balts), who called 
the country Estland or Esthland 
and its natives the Ests. Only 
after the Russian revolution and 
the Estonian war of liberation 
was this dominant German influ- 
ence crushed. 

B^^ decree of the Russian pro- 
visional government on April 12, 
1917, the prov. of Estonia was 
united with the N. part of the 
prov. of Livonia and formed into 
a new autonomous prov. under a 
national council or diet. This 
council was elected by universal 
suffrage. After the seizure of the 
supreme power in Russia by 
Lenin, Estonia, like Finland, 
decided to become independent. 
She was about to hold a con- 
stituent assembly when the Bol- 
shevists intervened, and summarily 
dissolved the national council. 
During the Brcst-Litovsk nego- 
tiations, the Germans, to compel 
Lenin to come to terms, took 
Tallinn, Feb. 25, 1918, and, march- 
ing through Estonia and Livonia, 
captured Dvinsk and Pskov. 

After the Brest-Litovsk Treaty 

By the Brest-Litovsk treaty the 
Bolshevists undertook to evacuate 
those territories, which were to be 
policed by the Germans until the 
state organization of both pro- 
vinces was restored. As this would 
have virtually meant the complete 
Germanisation of those regions, 
the people, 90 p.c. of whom were 
pure Estonians, made emphatic 
protests to the Allies, and Great 
Britain, France, and Italy recog- 
nized their national council. But 
the Germans remained masters 
of the country, and it was not 
till Kov. 11 that the Estonians 
recovered power. Next the Bol- 
shevists began an invasion which 
carried them to within 15 m. of 
Tallinn. Finland came to the 
aid of Estonia with 5,000 rifles, 
and on Dec. 12 a British fleet 
entered the capital in support 
with arms and munitions. Mean- 
while Estonia had organized her 
army under a former Russian staff 
officer, and by Feb. 24, 1919, her 
soil was free of the invaders. 


Longing for peace, the new 
state accepted proposals for a 
conference made by the Soviet 
government. This took place at 
Pskov on Sept. 19, but the Esto- 
nian delegates made it a condition 
that Bolshevist peace proposals 
were to be submitted to all the 
Baltic states together, to which 
the Soviet representatives agreed. 
After difficult and interrupted 
negotiations, peace was finally 
made Feb. 2, 1920, the indepen- 
dence of Estonia being recognized 
by the Soviet government. 

Russia’s Demand for Bases 

In the autumn of 1939 Russia 
made demands on Estonia for 
naval and air bases, and on Sept. 
28 the two states signed a mutual 
assistance pact. Russian aero- 
planes, warships, and * troops 
occupied strategic points on Oesel 
and Dago and in the town of 
Baltiski. In June, 1940, Russia 
demanded a change of government 
and free passage for Soviet troops ; 
and in Aug. Estonia became the 
16th Soviet republic. 

When Germany attacked Russia 
in June, 1941, one thrust was 
made through Lithuania, Latvia, 
and Estonia to Leningrad. Ger- 
man forces advanced on both 
sides of Lake Peipus to cut off the 
Russians in Estonia and directly 
threaten Leningrad. Tallinn was 
evacuated at the end of August, 
leaving Estonia, apart from Oesel, 
in German occupation. In 1944 
Russian armies began to exert 
heavy pressure against the Ger- 
mans in Estonia, reaching Lake 
Peipus and the Narva river early 
in Feb. Tallinn was liberated on 
Sept. 22 and Pernau the following 
day. By Sept. 29, Estonia had 
been freed from the invaders, 
except the islands of Dago, freed 
Oct. 3, and Oesel, cleared of the 
enemy Nov. 24. Consult Estonia, 
J. A. Jackson, 1941. 

Estoppel (old Fr. estoper, late 
Lat. stuppare, to stuff with tow, 
stuppa). Doctrine of English law. 
Broadly, it means that in certaiu 
circumstances a party will not be 
allowed to show the truth in his 
own favour, when he has, by some 
act or deed or negligence, led the 
other party to believe that some- 
thing else is the truth. Estoppel is 
(1) by deed ; (2) in paisy or by act ; 
(3) by negligence. (1) If A makes a 
deed of conveyance of Whiteacre 
to B on March 1, reciting in it that 
he (A) is the owner, and in fact he 
is not, but on some subsequent day 
he becomes the owner, the estate 
at once passes to B, because A will 
not be allowed to come and say that 
on March 1 he had no right to con- 


vey. Generally speaking, every 
statement made by a man in a deed 
estops him from denying the truth 
of it. (2) If A does an act or makes 
a statement which causes B to 
alter his position, A is not allowed 
afterwards to aver against B any- 
thing to contradict the act or state- 
ment. Thus, if A takes lease of a 
house from B, he cannot after- 
wards say that B is not the owner 
thereof and refuse to pay his rent. 
(3) If A by his negligence causes 
B to alter his position, he is not 
allowed to dispute the correctness 
of B’s action so as to take advan- 
tage of his own negligence. 

Estournelles de Constant, 
Paul Henri Benjamin, Baron d’ 
(1852-1924). French politician. 
He was born at La Fleche, Sarthe, 
Nov. 22, 1852. Councillor of the 
French embassy in London, 1890- 
95, then deputy for Sarthe until 
1904, he represented France at 
The Hague peace conferences of 
1899 and 1907. A member of the 
international court of arbitration, 
1909, he received the Nobel peace 
prize the same year. After the 
First Great War he was appointed 
director-general of the French 
museums and art galleries, and 
strove for a Franco -German demo- 
cratic rapprochement. He pub- 
lished a number of books on Euro- 
pean and general peace problems. 
He died at Bordeaux, May 15, 1924. 

Estovers or Botes. Certain 
furnishings of wood that a tenant 
is allowed to cut and use for the 
purpose of his holding. They in- 
clude firebote, or wood for firing ; 
ploughbote, to mend his plough ; 
housebotBy to repair his house ; and 
kedgebote, to maintain his fences. 
Estovers are usually, if not always, 
enforceable by the custom of a 
manor, and are rights indefeasibly 
attached to the lands that form 
part of that manor ; that is to say, 
they are not personal rights, but 
must be claimed in the character 
of holder of the lands. Estovers is 
old Fr., necessaries ; bote is mid. 
Eng., advantage. See Lopping. 

&tray (old Fr. estraievy to 
stray, wander from the street, 
Lat. strata). Term used in law for 
a strayed animal. An ancient 
law of England says that if valu- 
able tame animals are found wan- 
dering at large they are to belong 
to the sovereign. But in most cases 
the sovereign long ago granted the 
right in them to the lord of the 
manor where they might be found. 
They must be ‘‘ proclaimed ” in 
the nearest church and two market 
towns, and, if not claimed in a 
year and a day, are irredeemably 
lost to the owner. See Pound. 
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Estreat (old Fr. estrait, ex- 
tract). Term used in English law, 
meaning to forfeit something, 
generally a sum of money, by way 
of enforcing an obligation to the 
crown. It usually occurs in the 
case of recognizances, where a 
person has agreed to do or not to 
do something in face of a court 
under penalty of paying so much 
if he does not fulfil the obligation. 
Thus, A. B. will enter into a re- 
cognizance to keep the peace for 
six months under penalty of £50. 
If he breaks the peace within that 
time his recognizance may be 
estreated, and the like happens if 
X. Y. goes bad in £50 that A. B. 
should appear and stand his trial. 
The bail will be estreated if A. B. 
does not duly appear. Estreat is 
enforced by levying a distress upon 
the property of the person liable. 
The original meaning of the word 
is a copy or extract of an original 
record or document. 

Estrees, Gabrielle d’ (1573- 
99). Mistress of Henry IV of 
France. Daughter of Marquis 
Antoine d’Estrees, she met Henry 
at Coeuvres in 1590. Impressed 
by her beautjq the king caused her 
to be divorced from her husband, 
Nicholas d’Amerval, Sieur de Lian- 
court, and in 1592 he fetched her to 
Paris, where she bore him several 
children. He created her marquise 
de Monceaux and duchesse dq 
Beaufort, and was so infatuated 
that, had she not died suddenly 
at Paris, April 10, 1599, he would 
have divorced Marguerite de Valois 
and made her his queen. Consult 
Life (in French), A. Desclozeaux, 
1 889. Pron. Estray. 

Estrella, Serra da. Range of 
mountains of Portugal, in the 
prov. of Beira. Lying 'midway be- 
tween the Tagus and the Douro 
rivers, virtually forming the water- 
shed between the Mondego and 
the Zezere, it reaches its highest 
point in Malhao, 6,540 ft. A ver- 
dure-clad range, it commands ex- 
tensive views, and runs, from S.W. 
to N.E., a distance of 75 m. 

Estremadura. Province of W. 
Portugal, S. of Ribatejo (part of 
Estremadura until 1933). It is 
divided into the districts of Lisbon 
and Setubal. Its coastline is 
broken by the estuaries of the 
Tagus and the Sado rivers. N. of 
the Tagus it is hilly ; to the S. it 
is low-lying with marshy land. 
Some parts are fertile, others 
barren ; barely half is under cul- 
tivation. In the Tagus valley wine, 
oil, and fruit are produced. The 
manufactures are of little impor- 
tance, but cork, salt, soda, and fish 
are exported, and herbs are grown 


on the sandy plains. Area, 2,064 
sq. m. Pop. 1,400,000. 

Estremadura or Extrema- 
dura. Territorial division of S.W. 
Spain, co-extensive with the pro- 
vinces of Caceres and Badajoz. 
An arid plateau, denuded of its 
forests, lacking water, and depopu- 
lated by emigration to S. America, 
it is largely barren, heath-covered 
waste or undulating pastureland, 
feeding huge droves of migratory 
sheep and pigs. Principal rivers 
are the Tagus and Guadiana. The 
soil is naturally fertile, but agri- 
culture is hindered by drought and 
locusts. Wine, olive oil, cork, figs, 
and almonds are produced, and 
oak and chestnut woods afford 
food for swine. Minerals exist but 
mining is backward. There was 
heavy fighting on the Estremadura 
front late in 1938 at the end of the 
civil war. Area 16,054 sq. m. Pop. 
1,303,784. 

Estuarine Deposits. Accu- 
mulations of sediment transported 
by a river and laid down near its 
mouth. They depend on grade of 
sediment, strength of current, and 
depth of river. Freqiiently tlie 
dropping of sediment, caused by 
the checking of the stream by the 
sea, forms a barrier across the 
mouth, and lagoon conditions are 
established inside. In former geo- 
logical periods such conditions 
have resulted in deposits marked 
by comparatively limited extent, 
usually sandy facies, and accom- 
panied by characteristic vegeta- 
tion and animal remains (shell- 
fish, etc.), e.g. inferior oolite beds 
of Yorkshire. 

Estuary (Lat. aestus, tide). 
Arm of the sea into which a river 
flows. As a rule an estuary con- 
sists of the drowned lower portion 
of a valley. Where the land slopes 
gently down below sea level and 
the shores are wider apart nearer 
the open sea the estuary is a ria, 
or drowned river valley ; the 
indentations of S.W. Ireland belong 
to this type. The indentations of 
the Norwegian coast, the fjords, 
are steep-sided, deep estuaries 
which are shallow near the en- 
trance ,* they are due in part to 
glacier action. On some coasts 
estuaries arise from the emergence 
above the water of sand banks, 
which transform a bay into a 
lagoon filled with river water. 
Such estuaries are the haffs of the 
S. shores of the Baltic. British 
estuaries are notably more exten- 
sive than the rivers which now 
flow into_ them ; thus incon- 
formity indicates submergence. 
Estuaries tend to be filled up with 
alluvium, the Dee estuary being 


thus almost useless for navigation. 
Se^ Coast ; River. 

Esutoru. Japanese name of a 
town and port of southern Sakha- 
lin. It lies on the west coast, about 
250 m. N. of La Perouse Strait, and 
some 75 m. W. of the mainland of 
Asiatic Russia. In the vicinity are 
important coalmines, and after 
southern Sakhalin w'as occupied by 
Russia in 1945 the name of Esutoru 
was changed to Uglegorsk (mean- 
ing coal mountain). 

Eszek. Hungarian form of the 
name of the Yugoslav town of 
Osijek {q.v.), lying 100 m. N.W. 
of Belgrade. 

Esztergom (Ger. Gran). City 
of Hungary, on the right bank 
the Danube, 38 m. by rly. N.W. 
of Budapest. It is the eceles. 
capital, having been the birth- 
place of S. Stephen, king of 
Hungary. The cathedral (1821-70) 
was said to be the finest building 
of its kind in Hungary. The centre 
of an agricultural and vi^e-growing 
district, it is noted for its thermal 
springs. Below the to wn the Danube 
flows in a contracted valley and 
makes its great bend to the south. 

At Esztergom was the river bridge 
for road traffic from Budapest to 
the Little All old. In the Second 
Great War it was entered by 
IMarshal Tolbukliin’s forces on 
Dec. 26, 1944, during the Russian 
offensive resulting in the invest- 
ment of Budapest. The Germans 
made desperate efforts to relieve 
Budapest, and the Russians were 
compelled to evacuate Esztergom 
on Jan. 7, 1945. They did not 
retake it until March 25. Pop. 
17,360. 

Etah. District and town in 
India, in the Agra division of the 
Uttar Union. The area ot the 
district is 1,719 sq, m. Sixty p.c. 
of the land is cultivated, among 
the chief crops being wheat, barley, 
maize, grain, cotton, sugar-cane, 
and indigo. The headquarters of 
the district are situated in the 
town of Etah, wliich dates from 
the 14th century. Pop. of dist., 
984,760. 

Etah. Settlement on the coast 
of Greenland. In Prudhoe Land 
on Smith Sound, it is inhabited by 
Eskimos. 

Etampes. Town of France, in 
the dept, of Seine-et-Oise. It 
stands on the Juine, 38 m. by rly. 
S.S.W. of Paris, and has a number 
of small industries, including flour- 
milling, but is chiefly a market for 
agricultural produce. In the Middle 
Ages it was comparatively more 
important, and its old buildings in- 
cluded the churches of Notre Dame, 

S. Basil, S. Gilles, and S. Martin ; 
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and the 16th century hotel de 
ville. Trancis I made one of his 
mistresses duchess of ifitampes. 
Here also was a house once 
occupied by Diana of Poitiers. 
Pop. (1954) 11,890. 

Etaua. In ancient Mesopota- 
mian legend, a mythical shepherd 
king of Kish who reigned after the 
great Flood for 1,500 years, and 
ascended to heaven on the back of 
an eagle in order to obtain the 
talisman of birth which should 
ensure him a successor. 

Etang (Lat. stagnum). French 
word for a shallow, almost stag- 
nant, briny sheet of water some- 
what similar to a lagoon. These 
are frequent in the S.W. part of 
France, bordering the Bay of 
Biscay. One of the largest is the 
iStang de Berre {q.v.), in the dept, 
of Bouches-du-Rh6ne. 

Staples . Town of France, in 
the dept, of Pas-de-Calais. It 
stands on the estuary of the 
Canche, 17 m. S. of Boulogne, and 
near the coast. It is the railway 
terminus for Paris-Plage, and is a 
fishing centre. In early days it 
was a flourishing port, and here, 
in 1492, England and France 
made a treaty. The First Great 
War created a temporary Etaples 
of wider dimensions, as an im- 
portant British military base and 
training station. It expanded N. 
along the main road to Boulogne, 
a city of hospitals in that direc- 
tion. On May 19, 1918, the 
Germans made a night air raid 
on its hospitals, causing about 
300 casualties. The British war 
cemetery on the Camiers road, 
visible from the main Boulogne- 
Paria rly., contains 11,000 graves. 
See Cemetery plate, facing p. 1889. 
In the Second Great War liltaples 
was captured by the Germans 
during their rapid advance on 
Boulogne, which they entered on 
May 23, 1940. The town was 
liberated by units of the 1st Cana- 
dian aimy on Sept. 4, 1944. 

Eta wall . District and town of 
India, in the Allahabad division 
of the Uttar Union. The district 
has an area of 1,669 sq. m. Fifty 
p.c. of it is under cultivation, the 
chief crops being wheat, gram, 
millet, and barley ; cotton is also 
grown. Etawah town is on the 
Jumna and on the East Indian 
rly., 60 m. S.E. of Agra. It con- 
tains a mosque and a number of 
Hindu temples. Trade consists 
largely in ghi, gram, cotton, and 
oilseeds. Pop. (1951) district, 
970,695 ; town, 59,986. 

Etching (Ger. dtzen, to corrode). 
Method of engraving on metal 
either by biting with an acid a 


desi^ drawn through a ground 
specially laid on the metal, or by 
drawing with a needle directly on 
the metal. Of several metals used 
for this purpose, among them iron, 
zinc, and pewter, copper is by far 
the most common. 

In etching by acid, the plate is 
covered with a coating of "wax or 
other resinous substance, and to 
this ground are transferred the 
details of a drawing by laying 
upon it the paper upon which the 
design has already been made in 
black pencil or red chalk and 


passing it through a hand press. 
The drawing is then traced with 
a steel needle through the wax 
down and into the copper, and 
when it is finished the plate is 
submitted to the action of nitric 
or other acid. The parts that are 
to come light and sketchy are 
exposed for a certain time to the 
mordant and then “ stopped out ” 
with a suitable varnish to prevent 
further action of the acid in these 
passages ; the parts which con- 
tain more work and are to be 
darker are exposed for a further 
period, and when sufficiently 
eaten are, in turn, stopped out ; 
the parts which contain the heavy 
shadows and blacks are then ex- 


posed long enough to complete the 
erosion. The duration of the 
bath will depend upon the 
elaborateness of the drawing. 

Soft ground etching resembles 
pencil drawing or lithography in 
its final result. The etching 
ground is made by mixing ordinary 
etching ground with about half 
its weight in tallow or other fat. 
It is laid upon the plate and 
blackened with smoke as for ordin- 
ary etching. A piece of thin paper 
is then strained over the surface of 
the plate, and upon this the draw- 


ing is made with a lead pencil. 
The back of the paper, where the 
pencil point has travelled over its 
surface, sticks to the ground, and 
when the paper is removed part 
of the ground comes with it, leav- 
ing the lines that have been drawn 
marked on the ground with a 
grain corresponding to the grain 
of the paper used. 

In the dry-point method of 
etching, the artist draws his sub- 
ject with a hard, sharp steel point 
upon a perfectly clean, unscratched, 
flawless copper plate. Dry point 
was also employed to some extent 
to define the general features of a 
drawing that was to be finally 
treated by the method of line 



Etching, Rembrandt with the Sabre : reprodnction in half-tone of an etching 
by Rembrandt, dated 1634. Only four first impressions of this exist 
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engraving, and, on the other duce water-colour drawings. ^ Goya papers, decreasing successively in 
band, the graver was occasionally repeatedly used an etched line as fineness, and polishing on cloth 
T, — rii- guidc aud basis for tonal wwk. with fine abrasives. This leaves a 

The revival of etching in Eng- smooth surface, free from scratches, 
land during the latter half of the similar to that shown in Fig. 1, a 


borrowed to open up work or 
strengthen an effect which the 
unaided needle could not satis- 
factorily accomplish. 

Etching dates from the time 
of Albert Durer (1471-1528), who 
dry-pointed several plates in 1512 
and 1518, but found it an unsym- 
pathetic medium, and abandoned 
etching in favour of engraving. 
Iron, the metal used in early 
experiments, did not lend itself to 
subtle or delicate effects. Van 
Dyck’s instinct for form led him 
to what is now regarded as the 
secret of etching — economy of 
line, and dramatic contrasts in 
force and precision. No practi- 
tioner, however, has ever rivalled 
the productions of Rembrandt. 
His plates reveal broad yet drastic 
treatment ; some of the finest 
examples include the Ecce Homo, 
and the Three Crosses. His land- 
scape etchings stand apart as 
supreme examples of simplicity in 
their mastery of detail ; in his 
numerous portraits he shows great 


»4i»* 



Etching ; preparation of specimens for microscopical examination. The same 
wrought iron unetched (Fig. 1, left) and etched (Fig. 2, right), x 120 


19th century was due to the 
influence of Whistler (1834-1903), 
F. Seymour Haden (1818-1910), 
and Legros (1837-1911). The 
tradition was carried on by a 

number of brilliant technicians, 

variety of costume and character. Y. Cameron (1865-1945), Muir- 
The greatest etcher in England Bone (1876-1953), William 


during 

Hollar 


the 17 th century was 
(1607-77), a native of 
Prague, who spent the greater part 
of his life in Britain. Of the 
Italians the most brilliant were 


Strang (1858-1921), James McBey 
(b. 1883), Joseph Pennell (1860- 
1926), F. Brangwyn (1867-1956). 

Bibliography, About Etching, 
F. S. Haden, 1878; Etching and 


Annibale Carracci, Barbieri, and 

/■j KOQ ^ ^ ^ J. Pennell, 1920 ; History of En- 

(1588-1652), a bpamard who graving and Etching, A. M. Hind, 

worked m Naples. Goya (1746- 1922 ; The Art of Etching, G. S. 

1828) stands supreme in the art Lumsden, 1925 ; History of British 
of etching. In the Caprichos, and AmericanEtching,J.Laver, 1928. 
Proverbios, and Desastros de la Etching. A metallurgical pro- 
Guerra, he used aquatint (g.v.) cess. Before a specimen sample 


for the backgrounds — a medium 
which instead of line deals with 
broad masses, and which 


of a metal can usefully be ex- 
amined under a microscope, it 

1 T . . carefully prepared. This 

frequently used by English artists involves rough shaping and grind- 
of the early 19th century to repro- ing, fine grinding with emery 


was 





The Pool of London : half-tone reproduction of an etching by Whistler 


wrought iron. All that can be 
seen is a smooth surfixce with 
some patches of black slag, which 
have been forged into the iron. 
In order to see the crystalline 
structure of the metal beneath, 
the flowed, smooth surface must 
be removed by the action of acids 
or alkalis, or individual particles 
of varying composition must be 
revealed by differential staining. 
In Eig. 2 , which is the same sample 
as before but etched in a 2 p.c, 
solution of nitric acid in alcoholi 
the boundaries of the crystals are 
clearly seen as dark lines separa- 
ting the crystals themselves. 

Etesian Winds (Gr. etedios^ 
yearly). The prevailing northerly 
winds blowing in summer in the 
Mediterranean region. They blow 
very strongly up the Nile valley, 
and are of great value to the 
dahabiyehs, to help them up the 
river against the current. 

Ethandiine. Name given to the 
great victory of Alfred of Wessex 
over the Danes under Guthrum in 
early May, 878, after which the 
Danes sued for peace, and Guth- 
rum and a number of his followers 
accepted Christian baptism. Ed- 
ington, Wilts, is suggested as the 
probable site. 

Ethane. Colourless gas (CHg— 
CH 3 or C 2 H 6 ), boiling at —84® C. 
It is soluble in alcohol and nearly 
insoluble in water, and is prepared 
by the electrolysis of sodium or 
potassium acetate, or by passing a 
mixture of hydrogen and acetylene 
over finely divided nickel- It burns 
with a faintly luminous flame. 

Ethel OR Aethel, Anglo-Saxon 
word meaning noble. It is found 
as a prefix to many Anglo-Saxon 
names, e.g. Ethelfrith and Ethel- 
fleda. 
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Ethelbald. King of Wessex 
from 858 to 860. The second son of 
Ethelwulf, he assisted that king in 
the battle of Ockley against the 
Danes in 851, He married his 
stepmother, Judith, daughter of 
Charles the Bald. He was buried 
at Sherborne. 

Ethelbert (c. 552-616). King of 
Kent, son of Eormenric, and a 
descendant of Hengist. He be- 
came king about 560 and was de- 
feated by the W. Saxons, 568. In 
597 his over-lordship is said to have 
extended over all the English kings 
as far N. as the Humber. His wife 
was a Christian— Bertha, daughter 
of the Frank king of Paris, Chari- 
bert— and in 597 Ethclbert was 
baptized by S. Augustine. He 
issued in 600 a code of laws 
known as dooms one of the 

earliest documents in English. He 
died Feb. 24, 616. 

Another Ethelbert was king of 
Wessex and Kent. Third son of 
Ethelwulf, he succeeded his brother 
Ethelbald in 860 and had a difficult 
reign largely occupied with fighting 
against the Danes. He died in 866 
and was buried at Sherborne. 

Etheldreda, Saint (c, 630-679). 
Abbess of Ely, often called S. 
Audrey. The third daughter of 



Etheldreda. Her shrine in Ely 
cathedral to which place she was 
translated in 1106 


King Anna of E. Anglia, she was 
born at Exning in Suffolk. Married 
first to Tonbert, an E. Anglian 
prince, secondly to King Egfrid 
of Northumbria, she shunned the 
married state and became a nun 
at Coldingham. About 672 she 
founded a nunnery on her own 
estate at Ely and died June 23, 
679. Ely Cathedral marks the site 
of her grave, and the church in Ely 
Place, Holborn, is dedicated to her. 

Ethelfleda (d, 918). Eldest 

daughter of Alfred the Great, 
known as the Lady of the Mercians. 
Brought up at Alfred’s court, she 
married Etholred, earl of Mercia. 


After her husband’s death, 911, 
she became sole ruler of Mercia, 
which she secured against attack by 
building numerous fortresses. In 
916 she ended the incursions of the 
Welsh by taking Brecknock and 
capturing the king’s wufe. She died 
at Tamworth, June 12, 918, and 
was buried at Gloucester. 

Ethelfrith (d. 617). King of 
Northumbria. He was the son of 
Ethelric, king of Bernicia, whom 
he succeeded about 593. He mar- 
ried the daughter of Ella, king of 
Deira, and drove out his son Ed- 
win. In 603 he defeated the Scots 
at Daegsastan, and about 613 the 
Welsh at Chester. He was defeated 
on the banks of the Idle by Edwin’s 
protector Raedwald, king of E. 
Anglia, and was slain in the battle. 

Ethelred I (d. 871). King of 
Wessex and Kent. Son of Ethel- 
wulf, king of Wessex, and elder 
brother of Alfred the Great, he 
succeeded his brother Ethelbert in 
866. In his reign the northern 
kingdoms were in the hands of the 
Danes, against whom in 871 Ethel- 
red and Alfred fought six battles, 
the most notable being the English 
victory at Assundune (? Ashdown). 
The white horse at Uffington, 
Berks, is traditionally supposed to 
commemorate this success. A 
pious ruler, Ethelred made a pil- 
grimage to Rome, possibly in the 
hope of averting the Danish peril, 
and died of wounds received in 
battle, April 23, 871. He was 
buried at Wimborne. 

Ethelred II (c. 968-1016). King 
of the English. Son of Edgar by 
his second wife Aelfthryth, he was 
known as the Unready or the Rede- 
less from his inability to discern 
good rede or counsel. He succeeded 
his stepbrother Edward the Mar- 
tyr in 978 and was crowned by 
Duustan at Kingston. In constant 
conflict with the Danes, he insti- 
tuted the danegeld, for raising 
tribute to buy them off. The king 
seems to have been incompetent 
rather than vicious, but could be 
capable of cruelty, and in 1002 a 
general massacre of Danes was 
carried out on S. Brice’s day, Nov. 
12, by Ethelred’s command. This 
led to further invasions, higher 
danegeld, and eventually to the re- 
cognition of Sweyn, king of Den- 
mark, as king of England. Ethelred 
fled to Normandy, 1014, but 
reigned again after Sweyn’s death. 
His wife was Emma, daughter of 
Richard, duke of Normandy ; and 
his son Edmund Ironside. He died 
April 23, 1016. 

Ethelwulf (d. 858). King of 
Wessex. Son of Egbert and father 
of Alfred the Great, he succeeded 


his father in 839, Athelstan being 
made king of Kent. The Danes 
wintered in England for the first 
time in his reign. In 851 he routed 
them at Aclea, perhaps Ockley. He 
went on pilgrimage to Rome in 855 
with his son Alfred and brought 
back his second wife, Judith, 
daughter of Charles the Bald. On 
his return he made over Wessex 
to his son Ethelbald, who in his 
absence had seized Kent, which 
Ethelwulf retained for his own 
rule. He was buried at Winchester. 

Ether (Gr. aither). In physics, 
according to the older theory, a 
tenuous, elastic medium supposed 
to permeate space and to fill the 
interstices between the particles in 
all forms of matter. By this theory 
the ether is considered to be the 
medium through which light waves 
and other electro-magnetic waves 
are propagated. In fact, the 
theoretical ether was invented to 
account for the wave propagation 
of light. The early, mechanical, 
theory was gradually abandoned 
after the pubheation of the electro- 
magnetic theory of light by James 
Clerk Maxwell in 1864 and the 
discovery of the Hertzian waves by 
H. R. Hertz in 1888. A number 
of variant explanations were then 
put forward having an electrical 
basis for the ether. 

Experiments to determine the 
velocity of light brought incidental 
problems concerned with the exis- 
tence of this subtle, elastic, all- 
pervading medium of propagation. 
In 1881 Michelson and Morley 
made the first historic experiment 
on these lines, with a negative 
result ; later repetitions brought 
the same result, with the exception 
of one carried out by D, C. Miller 
in 1925 at Mt. Wilson Observatory. 
Briefly the aim of the experiments 
was to find out if the velocity of a 
light beam projected in the direc- 
tion of the imagined ether stream — 
i.e, in the direction of the earth’s 
motion — was the same as that of a 
light beam projected in a direction 
at right angles to that of the ether 
stream. The two beams were 
sent out and reflected back to the 
point of propagation ; here, by 
means of an interferometer, any 
difference in the time of the jour- 
ney to and fro would have been 
disclosed by an aberration — an 
optical effect — but, as stated, the 
result showed no such aberration 
in almost all the experiments. 
These experiments called in ques- 
tion the very existence of the 
theoretical ether. 

In 1905 Albert Einstein pub- 
lished his special theory of rela- 
tivity, and ten years later his 
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general theory. The failure of the 
Michelson-Morley experiments and 
similar later ones to show a differ- 
ence in the velocities or propaga- 
tion times of the two light beams 
sent out at right angles offered a 
confirmation of Einstein's theories, 
which dispensed "with the ether 
and held that a light beam, 
whether sent out from a stationary 
system or a moving system, would 
have the same velocity. See Ein- 
stein, A. ; Light ; Michelson-Mor- 
ley Experiment ; Relativity. 

Ether. In chemistry, the term 
denoting a large group of carbon 
compounds, the molecule of which 
contains an atom of oxygen at- 
tached to two groups such as 
CHg, C 2 H 5 , C 3 H 7 , etc. If the ether 
contains two similar groups it is 
called a simple ether ; if it contains 
two different groups it is called 

/CH, 

a mixed ether ; thus 0 

XCHa 

(dimethyl ether) is a simple ether 

/CH3 

but 0 (methyl ethyl ether) 

is a mixed ether. The ether well 
known as an anaesthetic is diethyl 

ether 0 ; it is a colourless 

\C2Hs 

liquid boiling at 34*5® 0. and has 
a characteristic smell ; when used 
as an anaesthetic it is usually 
mixed with chloroform and alcohol ; 
it is manufactured by cautiously 
heating a mixture of alcohol and 
sulphuric acid to a temperature of 
about 140° C. 

In medicine, ether was much 
used as a digestive and cardiac 
stimulant, but today is less pre- 
scribed than other allied prepara- 
tions. Ether evaporates rapidly, 
producing great cold, and a spray 
directed against the skin results in 
local anaesthesia permitting of the 
painless performance of certain 
surgical procedures. Its most valu- 
able use is as a general anaes- 
thetic, either alone or combined 
with chloroform. Though less 
directly dangerous than chloro- 
form, it is an irritant to the res- 
piratory passages and should not 
be used in cases where lung 
trouble might be expected to 
follow the anaesthetic. 

Etherege, Sir George (1634- 
91 ). English dramatist. Of an Ox- 
fordshire family, he studied law, 
but gave his time mainly to the life 
of a man of fashion. In 1664 his 
first comedy, The Comical Re- 
venge, or Love in a Tub, was pro- 
duced at the Duke’s Theatre, and 
from that time its author’s name 
and fame were assured. A second. 


She Would if She Could, and then 
a third, The Man of Mode, followed, 
each a distinct success. Etherege 
was knighted, and in 1685 James 
II sent him to represent England 
at Ratisbon (Regensburg). From 
1688 he lived uiainly in Paris, 
where he died. Etherege’.s know- 
ledge of the social life of his time 
was complete, and his portraiture 
of its gallants, ladies, and their 
surroundings perfect. 

Ethical Movement. Movement 
for the culture of morality apart 
from theology. Its members pro- 
fess freedom from all religious 
creeds and opposition to none. The 
movement began in the U.S.A. 


Ethics is the inquiry into human 
conduct in so far as conduct is 
right or wrong, or has moral value. 
The term good is used to denote 
that which possesses such value, 
and thus ethics is sometimes 
described as consisting of an in- 
quiry into the meaning of good. 
It is to be distinguished from an- 
thropology or sociology, sciences 
which do not exclusively refer to 
moral values, being mainly descrip- 
tive or scientific, while ethics is 
essentially reflective or philosophic. 
“ How is human life organized and 
carried on ? ” is the question of 
.sociology and allied sciences. 
“ What is the aim of human life, 
and what the chief end of man’s 
activities ? ” is the question which 
ethics has to answer. Starting with 
men’s moral judgements of right 
and wrong, of good and had, it 
asks what they imply as to man’s 
nature, in what relation they stand 
to scientific and aesthetic judge- 
ments, and how and in what sense 
they are objective. 

Man’s Choice o! Action 

The fundamental conception of 
ethics is that of value. It assumes 
that man is not an animal with 
certain fixed wants, whose different 
actions are merely different ways 
of satisfying the same funda- 
mental needs, but that, over and 
above his simple physiological re- 
quirements, man has other wants, 
changeable and changing, between 
which he chooses. ‘This act of 
choosing between different wants, 
or the preference of one satisfac- 
tion to another, is valuation. 

From this valuation or appraise- 
ment of wants must be distin- 
guished the actual steps which 
have to be taken to satisfy these 


with the foundation by Felix Adler 
in 1877 of the New York Ethical 
Society. Stanton Coit (1857-1944) 
and Moncure D. Conway (1832- 
1907) did much to promote the 
movement in the U.K. ; under 
their influence the South Place 
Religious Society, which had an in- 
dependent origin in 1793, changed 
its name to the South Place Ethical 
Society, which built Conway Hall, 
W.C.l. The British societies are 
federated in the Ethical Union, 13, 
Prince of Wales Terrace, W. 8 , itself 
federated with other similar na- 
tional movements in the Inter- 
national 'Humanist and Ethical 
Union, with offices in Utrecht. 


wants, or the discovery of means 
towards the ends which man has 
approved. Generally speaking, 
this may be called the sphere of 
economic activity, whether tech- 
nical, if occupied with the adapta- 
tion of the material world to man’s 
peculiar wants, or economic in the 
strict sense, if occupied with men’s 
relations so far as they will produce 
most efficiently wliat man wants. 
Economic activity, then, unlike 
ethics, takes for granted the end of 
man’s efforts and deals solely with 
the means to attain that end. It is 
not immoral ; simply non-moral. 

Some have denied that this dis- 
tinction between these aspects of 
human conduct exists. Natural- 
istic ethics trios to show that man’s 
conduct can in all respects be ex- 
plained by the working of certain 
evolutionary laws and forces. Be- 
haviour, it is argued, has not 
changed owing to any change in 
the conception of the end to 
be attained, but, being directed 
always to the one end of the sur- 
vival and continuance of the 
human species, has altered only 
with changes in human environ- 
ment. Were this conception true, 
ethics would become only a part 
of biological science. Looking more 
closely, however, at the struggle 
for survival, it is plain that both 
degeneracy and progress have been 
produced. The survival of the 
fittest means .strictly the struggle 
of the fittest to survive, and the 
judgement that the results of the 
process are some good and some 
bad, cannot be got from the pro- 
cess itself, but from ethical reflec- 
tion upon it. Adaptation to en- 
vironment must certainly bo taken 
into account in a history of ethics, 
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but no less must ethics make al- 
lowance for those variations in the 
ultimate standard of life for which 
men are prepared to struggle. The 
attempt to explain history by 
assuming that men’s aims are al- 
ways the same will not fit the facts 
This distinction between tech- 
nical activity and conduct was 
first elaborated in Greek moral 
philosophy. The ethics of Plato 
deal with the good of the in- 
dividual, the good of society, and 
the relations existing between 
them. Thus, in The Republic, he 
sought chiefly to determine the 
nature of justice as such, and the 
means of attaining justice in the 
relations of men, i.e. in society. 

He showed that life could be re- 
garded as divided between a num- 
ber of skilled processes or arts. 

Plato and Ethics 

Conduct, however, was not one 
of these, but was concemed rather 
with the relations between the 
ends of all these human processes 
and the relation of these ends to 
life itself. All the arts and activi- 
ties of life he regarded as sub- 
ordinate to the one purpose of life 
as a whole, which he called the 
good. This idea of the good is 
at once the eternal object of all 
human speculation, and a prac- 
tical ideal capable of human at- 
tainment, such as justice or tem- 
perance. Ethics, then, was an in- 
quiry into the good which all naen 
sought, but the nature of which 
none properly understood. Greek 
thought sometimes regarded the 
good as attainable by the har- 
monious adjustment of human 
desires to one another, making 
pleasure, or the satisfaction of the 
greatest possible number of desires, 
the summum honwin, or highest 
good. But Plato showed that such 
a harmony was impossible without 
the recognition that certain activi- 
ties or wants of the soul were 
higher than others. Thus, though 
Plato still regarded ethics as a 
matter of knowledge, he made 
clear that knowledge of the good 
was different from skill and in- 
volved certain emotional elements, 
was not in fact purely a matter of 
reason. 

Aristotle elaborated the distinc- 
tion between knowledge and moral 
insight, dwelling especially on the 
nature of the deliberate choice or 
will of maxi in his search after the 
good life. Here he insisted that 
both emotional and intellectual 
elements must be recognized, and 
pointed out that in an art the end 
existed outside the means, calling 
therefore for knowledge, while iu 
conduct the end lay within the act 
itself, a recognition of moral 
insight. 


Greek moral philosophy, how- 
ever, preoccupied with the notion 
of the sui^reme good, remained 
intellectualistic, as may be seen in 
its difficulty in explaining that 
outstanding fact in human con- 
duct, moral conflict and the weak- 
ness of the will. Characteristic 
also was the Greek identification 
of ethics with politics. The rela- 
tions of men with each other were 
conceived as analogous to those of 
the different desires within the in- 
dividual, a manifold to be recon- 
ciled within the harmony or unity 
of the good life, that is, according 
to Aristotle, the complete exercise 
of man’s rational functions which 
differentiate him from the rest of 
creation. Other important schools 
of Greek ethical thought were those 
of the Cyrenaics and Epicureans, 
who interpreted morality in hedon- 
istic terms, and those of the Cynics 
and Stoics, who held rational 
virtue to be an end in itself. 

In modern times the greatest 
influence has been the growth 
of the natural sciences with their 
view of nature as one deterministic 
system. This assumption made a 
sharp contrast with the Christian, 
and especially the Protestant, in- 
sistence on the absolute worth of 
the individual, and so has focussed 
ethical inquiry on the problem of 
the freedom of the will. 

Immannel Kant 

The modern point of view is 
represented better by Immanuel 
Kant than by anyone else. He re- 
garded the outstanding fact of 
conduct as the contrast between 
what is and what ought to be., and 
emphasised the impossibility of 
deriving the latter from the 
former. However much we may 
learn of the influence of heredity 
and environment upon human 
action, the statement that an action 
is wrong implies that it ought not 
to have been done, and therefor© 
need not have been done. Here 
is the contrast with the deter- 
ministic conceptions of modem 
science. The possibility of alter- 
natives of action is as fundamental 
for human conduct as determinism 
for the natural sciences. 

How the two are to be reconciled 
is a matter for metaphysics. 
Ethics is content to show that con- 
duct implies a definite principle of 
action, not inconsistent with man’s 
heredity or environment, but dif- 
ferent and imderivable from such 
influences. The judgement of value, 
then, 80 closely bound up with 
conduct, is seen to tell us some- 
thing about the nature of man. 

Howits underivable and immedi- 
ate character is consistent with the 
change and development of ethical 
judgements in history ; how ethical 


progress takes place in the deve- 
loped moral insight of individuals ; 
how ethical progress finds expres- 
sion in a system of social rights and 
obligations ; how moral judge- 
ments imply something more than 
the mere results of human reason- 
ing, and yet may have an objec- 
tivity different from, but as real as, 
that of scientific judgements — 
these are the questions with which 

ethics is concerned. 

Bibliocf^'aphy. Prolegomena to 
Ethics, T. H. Green, ed. A. C. Brad- 
ley, 1883 ; The Method of Ethics, 

H. Sidgwick, 6th ed. 1901 ; The 
Theory of Good and Evil, H. 
Rashdall, 1907 ; A Study of Ethical 
Principles, James Seth, 10th ed. 
1908; Ethics, John Dewey and 
J. H. Tufts, 1909; Manual of Ethics, 

J. S. Mackenzie, 6th ed. 1915; 
Civilization and Ethics, A. Schweit- 
zer. 3rd ed. 1946. 

Ethiopia or Aethiopia (Gr. 
Aithiopia ). In ancient geography, 
name given by the Greeks to the 
whole of Africa from the Red Sea 
to the Atlantic, in a narrower sense 
to the territory comprised in 
modern Nubia, Sennar, Kordofan, 
and part of Abyssinia. The name, 
derived from aithein, to burn, and 
ops, face, was originally applied to 
all countries inhabited by persons 
dark-skinned as the result of the 
heat of the sun. In the Homeric 
poems the Ethiopia ns are described 
as dwelling on the uttermost con- 
fines of the earth, a pious and 
blameless people, often visited by 
the gods. According to Herodotus, 
they were straight-haired in the E., 
curly-haired in the W. 

From the earliest times the 
history of the country was intim- 
ately connected with that of Egypt; 
caravans penetrated Nubia, or 
Kush, and brought back ivory, 
ebony, and slaves. The Xllth 
dynasty held Nubia to the 2nd 
cataract, and under the XVIIth 
dynasty Kush became an Egyptian 
province. The first Ethiopian 
kingdom was that of Napata, 
founded about the llth century 
B.o. In the 5th century B.o. 
these kings ruled Egypt as the 
XXVth dynasty. Cambyses in- 
vaded the country in 524 B.o. ; 
and c. 450 the capital was re- 
moved to Meroo, and a new king- 
dom arose chiefly ruled by prin- 
cesses called by the title Candace. 
The Romans made expeditions 
into the country, in one of which 
(24 B.o.) the Ethiopians suffered a 
severe defeat ; but the conquered 
territory was abandoned by order 
of Augustus. 

The name Ethiopia is also given 
to a Christian kingdom estab- 
lished in the Abyssinian high- 
lands, the origin of the empire of 
Abyssinia, the official name of 


ETHMOID BONE 


K^hich remains Ethiopia. The in- 
aabitants, of Semitic origin, spoke 
a language called Geez, which 
showed greater affinities with the 
Arabic of the Sabaeans in S. 
Arabia than with classical Arabic. 
The alphabet was perhaps of 
Phoenician origin. There was an 
Ethiopic version of the Bible, 
including various apocryphal books 
added to both the O.T. and the 
N.T. Geez was superseded by 
Amharic as the official language, 
but continued to be used in the 
churches and in literature. It is 
now represented by two dialects, 
Tigre and Tigrai. See Abyssinia, 
Etlimoid Bone (Gr. ethmos, 
strainer, sieve : eidos, form). 
Bone which projects downwards 
from the frontal bones of the head. 
It enters into the formation of the 
floor of the cranium, the orbits or 
eye-sockets, and the deeper parts 
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Ethmoid Bone. Left, front view 
of the bone ; right, side view 

of the nose. Roughly cuboid in 
shape, it is of a spongy, porous 
consistency, a very complicated 
structure, and contains a number 
of small cavities. 

Ethnography (G r. ethnos, 
nation ; graphein, to write). 
Branch of ethnology (^?.^.), which 
comprises the study and descrip- 
tion ol particular human social 
groups, in reference to their dis- 
tinctive characteristics. 


ETHNOLOGY: STUDY OF PEOPLES’ LIVES 

H. J rieure. D.Sc., P.R.S. Author of The Negro and His Characteristics 

The different ways in which peoples in various parts of the world, 
and at varying stages of development, conduct their society are 
studied iji ethnology. Cognate subjects are Anthropology ; Family ; 
Tribe, See also articles on American Indian; Celt; Slav; and 

other human groups 


Ethnology is the science which 
studies the lives of the peoples. 
The modes of life among mankind 
have developed, with many diver- 
sifications, from a general original 
dependence on the collection of 
food — nuts, fruits, some leaves, 
probably small animals, honey, 
manna, shore animals, fish, etc. 
Hardly any peoples, if any at all, 
have remained at this primal 
stage. In the Old Stone Age, 
probably hundreds of thousands 
of years ago, man learned to 
stand erect and to preserve, if 
not at first to make, fire. With 
these advances he became a 
hunter, making pitfalls and later 
developing spears and arrows 
for action at a distance ; the 
women and children and those 
unable to run with the hunters 
meanwhile went on collecting. 

The surviving hunter-collectors 
include the Australian aborigines, 
some Bushmen of S.W. Africa, 
pigmies of the African equatorial 
forest, the people of the Andamans, 
forest people of a few spots in 
India, Malaya, and some of the 
islands off S.E. Asia. The Eskimo 
are functionally akin to these 
groups as are several groups of 
American Indians, but probably 
their case is more complex. 
This mode of life requires usually 
more than 1 sq. m. per person, 
and ^oups are typically small 
with httle differentiation of rank 
or function, but with joint action 


by a number of men who collec- 
tively resent intrusions of other 
gi'oups into the territories over 
which they habitually range. 
Present day hunter-collectors are 
but lingering groups, usually in 
unfavourable environments (desert 
or damp hot forest), remnants of 
an old order that has nearly 
passed away, usually wandering 
considerably, though the Eskimo 
may make durable winter houses 
of stone and return to them, and 
some S.W. Africans have a group 
of huts arranged around a dancing 
floor or ceremonial space. There 
may be some council of heads of 
families, some scheme of initiation 
of, at any rate, the boys into the 
work of hunting, and into mar- 
riage, which may be polygynous 
if a man is prosperous enough. 
Customary taboos affect the 
choice of a wife and are often 
said to be aimed at avoidance of 
very close inbreeding, though this 
is not always very accurately 
secured. 

In the Old Stone Age 
The hunting-collecting mode of 
life was characteristic of the Old 
Stone Age, late in which, perhaps 
less than 100,000 years ago, desert 
areas increased in N. Africa and 
S.W. Asia,' and peoples there 
were driven to the neighbourhoods 
of the Nile, Euphrates, etc., where 
the care of seed -yielding grasses 
(cereals) evolved among the women 
as a supplement to collecting— 


here we have the basis of the 
story of Eve. Cultivation pro- 
bably began before 5,000 b.c. 
Use of stone for hoeing brought 
forth the idea of rubbing stones 
to shape them, and soon of crack- 
ing them and softening some 
(metallic ores) in the fire. Thus a 
Neolithic, cultivating phase evolved 
as a preliminary to the dawn of 
metallurgy. Cultivation with the 
hoe, chiefly by women and en- 
slaved men, was supplemented by 
spade cultivation, more particu- 
larly as work for men, and by 
ditch digging on the flood plains 
of the rivers as they became 
cleared of bush. Thus cultivation 
brought an increa.singly settled Life, 
and among the early cultivated 
plants were spelt- wheat, emmer- 
wheat, barley, millets, and probably 
some fleshy roots and bulbs as 
well as perhaps some beans. 

To Africa south of the Sahara 
there spread the cultivation of 
millets, beans, and some roots, 
supplemented later by banana- 
growing, introduced from Asia, 
but few flood plains were avail- 
able and cultivation has typically 
been in bush clearings which 
become exhausted after a few 
years and need time to recover. 
The group of cultivators resents 
the intrusion of other groups into 
an area it is using or is likely to 
use ; and usually the elders, 
or a chief, may hold the land and 
give permission to members of the 
group to clear and use a patch, 
or a patch for each wife if the 
man has more than one. In- 
dividual or negotiable property in 
land is outside most African 
peoples’ native experience. 

Domestication o£ Animals 

In Egypt, Mesopotamia, and 
some other parts of Asia culti- 
vators early learned to domesti- 
cate animals, first the dog, then 
the calf, lamb, pony, and so on, 
and through the young their 
mothers also, and gradually the 
goat, pig, dromedary, and Asiatic 
elephant as well as, more or less, 
the cat. The male young of 
cattle, sheep, etc. made difficulties 
in the herds until men learned to 
castrate the surplus and to make 
them help in farm work, especially 
in ploughing — work in which the 
females also were and still are used. 

Plough agriculture spread from 
S.W. Asia and Egypt over Asia 
and Europe, but very little into 
Africa. There the native grasses 
grow rank and coarse, poor in 
vitamin C, and cattle are of poor 
quality, often kept as a medium 
of exchange, especially for acquir- 
ing a wife from another group or 
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sub-group (this is said to be for 
“ lobola,” i.e. compensation of 
the woman’s original group for 
the loss of her work when she goes 
into her husband’s group). 

Absence of ploughs, of manuring, 
of care of the soil, of working 
animals, as well as of towns, 
written records, institutional priest- 
hoods, is a feature of Africa, S. 
of the Sahara, with an exception 
to the general rule in a few cases 
in W. Africa. The concept of a 
state is little developed, save in 
Uganda and here and there in 
W. Africa. The concept of a 
spiritual power indwelling in a 
particular object, called a fetish, 
is widespread and should be 
contrasted with the idea of the 
sanctity of a class of objects or 
living things (a kind of tree or 
animal) found in many other 
regions. The village in Africa 
occasionally lasts for a generation 
or less, the people moving to a 
new site ; the arrangement of 
dwellings and storehouses, etc. 
in the village may follow custom 
elaborately. Defeated and broken 
groups take refuge in the hot, 
wet forests, often at the cost of 
their animals, which die there 
from tsetse and other pests. 

African food was revolutionised 
after contacts with America follow- 
ing the discovery of that con- 
tinent by Europeans. Maize, 
manioc, sweet potato, tomato, 
were among the chief additions 
to the African menu, but varieties 
of yam and bean may have come 
in, too. In the last hundred 
years Europeans have penetrated 
everywhere in Africa, and the 
old order, already undermined 
by Arab and European slave 
traders, faced with a final crisis, 
must make adjustments (accul- 
turation) and come into the world 
of commerce. 

Hoe and Stick Agriculture 

Though plough agriculture had 
spread to Java and the Philip- 
pines, and here and there beyond, 
before Europeans dominated the 
Pacific lands, the older agriculture 
of hoe and digging stick remained 
in the farther islands of Indonesia, 
Papua, Melanesia, and Polynesia, 
where yams, sago, taro, coconut, 
are all sources of food, along with 
pig and shore animals and fish. 
Cannibalism was partly cere- 
monial (to secure vital essence) 
and partly a means of keeping 
population within limits. Boat 
construction, little practised in 
Africa, was very highly developed 
by the Polynesians, who made 
voyages to Hawaii and New Zea- 
land. It was accompanied by 


skill in wood carving, in making 
tapa cloth (by hammering vege- 
table tissues- together), and in 
several arts, some of which have 
been lost. 

European intrusion brought 
disease and general decline of the 
old life, probably much accen- 
tuated by further penetrations 
during the war of 1941-45 ; and 
some groups, especially in Melan- 
esia, are said to be dying out. 
The Maori of New Zealand, after a 
phase of decline, have adapted 
themselves remarkably and are 
increasing, having survived, not 
only their move to New Zealand 
some six centuries ago, when they 
had to give up a good deal of their 
former agriculture and find new 
foods, but the settlement of 
Europeans in their islands. Maori 
art (especially in wood) reveals 
a high quahty. A social hierarchy 
is more developed in Melanesia 
and Polynesia than in many parts 
of Africa S. of the Sahara and 
Abyssinia, and Pacific methods 
of expressing relationship and 
marriage rules are subjects of 
study of great importance to the 
understandizig of social structure. 

Complexities of a Mixed Population 

Some cultivators of the Melan- 
esian islands are perhaps survivors 
of the root and tuber phase of 
cultivation, but the passage of 
Polynesians along the N. of Papua 
and through the Melanesian is- 
lands from Indonesia out into the 
Pacific has greatly influenced the 
life of the region. Polynesian sldll 
in stone grinding (making Neo- 
lithic implements) is a marked 
feature, and inter-insular ex- 
changes of goods are notable. 
It seems that many old types of 
skill have disappeared among 
small isolated groups. Indian 
infiltration (chiefly from S. India) 
in Fiji ; Japanese, Chinese, and 
others in the Sandwich Is.; S. 
Arabian and Chinese in Indonesia; 
Dutch following Portuguese, espec- 
ially in Java and Sumatra, but 
also in Indonesia generally ; 
Spanish in the Philippines ; British 
here and there, and notably 
(especially Scots) in New Zealand ; 
and American in the Sandwich 
Is. and Samoa make the present 
population of the Pacific very 
complex socially as well as 
physically. 

The Americas received drifts of 
population from N.E. Asia from 
late interglacial phases onwards 
into the Neolithic phase, but the 
crops and animals of farmers 
from the Old World did not sur- 
vive the transit. Many of the 
pre-Columbian neoples of America 


were restricted to a life of hunting 
and collecting or fishing, but 
nevertheless possessed Neolithic 
tools and weapons, skill in grass 
weaving and often in decorated 
pottery and modelling which in 
the Old AYorld seem associated 
with agriculturcal life. In America 
man found food plants, notably 
maize, manioc, sweet potato, 
potato, tomato, and plantain- 
banana as well as varieties of 
palms, and America thus attained 
a considerable degree of equip- 
ment and settled life, with cities, 
calendars, states, etc., in the case 
of Mexico and Peru. In ’Peru the 
llama was domesticated, the only 
animal apart from the dog and 
the turkey to be tamed by man in 
America. It is just possible that 
some small groups may have 
drifted to America across the 
Pacific, but theories of pre- 
Columbian American life based 
on this supposition have on the 
whole failed to make themselves 
acceptable to expert opinion. 

The Eskimo of the Arctic 
north are a unique case of highly 
specialised adaj^tation to a region 
where cultivation and herding 
are impossible ; their skills far 
exceed those of most other hunter- 
collectors. The Eskimo and the 
pre-Columbian peoples of America 
N. of Mexico have been greatly 
reduced in numbers by European 
intrusion. In Mexico and Central 
and S. America, intermixture 
between Europeans and the earlier 
peoples has been much more 
general, and a large element of 
the latter survives, though their 
old social organization has been 
displaced by a system based 
on that of Spain and Portugal in 
the 16th and 17th centuries. 

Introduction of Slave Labour 

The introduction of negro slaves 
into Brazil, the W. Indies, and 
the U.S.A., and of Indian planta- 
tion labour into Guiana and 
Trinidad, has added further com- 
plications. Pre-Columbian forms 
of society survive only among 
relatively few groups, and then 
probably not unmodified, in 
British Columbia, the arid regions 
of S.W. U.S.A. and some spots 
in Central and S. America, notably 
on the plateaux of Brazil. A form 
of metallurgy had developed in 
pre-Columbian America, in Peru, 
more than elsewhere. 

The region of traditional plough 
agriculture in the Old World 
comprises Europe, N. Africa, and 
most of Asia, in the damp areas 
(monsoon lands) of which rice 
is a leading crop. In the plough 
region there has been a sequence 
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of technical evolution from stone 
to copper and bronze and then to 
iron and steel and power machinery, 
with rise of cities, development 
of social hierarchies, spread of the 
horse as a factor of power, found- 
ing of priesthoods and growth of 
judicial and administrative sys- 
tems, introduction of coinage as a 
vital factor in exchange, literacy 
and written records, organized 
war and conquest, all of which 
are studied as history, economics, 
psychology, geography, etc. 

In that development the activi- 
ties of the men of the great arid 
belt, which, with river breaks, 
stretches from the Atlantic coast 
of the Sahara to the IChingan 
mountains of Manchuria and 
beyond, have played a notable 
part. Most of the peoples of 
this belt cultivate fertile patches 
near rivers or other good sources 
of water ; but, on the fringes of 
these areas of settlement and 
beyond them, there were, and in 
some places still are, groups which 
wander with herds in search of 
pasture. They usually depend 
for some food on the settled cul- 
tivators ; and they are best 
looked upon as specialised groups 
who have detached themselves, 
more or less, from cultivation 
rather than as direct developments 
from hunter-collector groups. 
Nomad herdsmen, especially since 
they came to ride horses, have 
been noted for mobility and for 
their power of short-term organiza- 
tion and discipline for raids. 
They have again and again 
irrupted into settled areas, con- 
quered the cultivators and formed 
themselves into an aristocracy. 
They have typically fused into 
the general settled population 
through intermarriage. 

Ethnology thus studies the 
modes of life of the world’s 
peoples, systems of land tenure 
and land use, crops and agri- 
cultural routines, care of soil, of 
domestic animals, systems of 
relationship and of marriage 
among peoples, types of settle- 
ment, social hierarchies, systems 
of education and ceremonies con- 
nected with major incidents in a 
person’s life, schemes of govern- 
ment and administration. The 
term ethiiography is best used 
for descriptions of particular 
groups in these and allied aspects, 
and ethnology may be reserved 
for the comparative study of 
groups with a view to the elucida- 
tion of principles applicable over 
a number of cases ; few if any 
will be generally applicable. It 
must be realized that some scheme 


of marriage, some expressions of 
the power quest, some form of 
education, some making of imple- 
ments, some ceremonial, are found 
in every human group, and that 
group-life is a part of man’s 
heritage from pre-human ancestors. 

Bibliography. The Antiquity of 
Man., A. Keith, 1915 ; Men of the 
Old Stone Age, H. F. Osborn, 1916; 
Man, Past and Present, A. H. 
Keane, rev. ed. 1920 ; The Earth 
and Man, D. H. Davis, 1943 ; 
Taboo, H. Webster, 1943 ; The 
Dynamics of Culture Change, B. 
Malinowski, 1946. 

Ethyl. Name given to the 
chemical group There are 

many compounds containing this 
group, the names of which often 
fcgin with the word ethyl. Ethyl 
Acetate, CH3COOC2H5, is a col- 
ourless liquid wdth a pleasant 
smell, boiling at 78° C., obtained 
by distilling a mixture of alcohol, 
acetic acid, and sulphuric acid ; it 
is used in the preparation of fruit 
essences. Ethyl Chloride C2H5CI, 
is a colourless gas boiling at 1 2*5° C. , 
used as a local anaesthetic ; it is 
made by distilling alcohol with 
hydrogen chloride {hydrochloric 
acid) and zinc chloride and con- 
densing the vapours by a freezing 
mixture. Ethyl Nitrite, C2H5NO2, 
is a liquid, boiling at 17° C. ; a 
constituent of sweet spirit of nitre, 
which is an alcoholic solution of 
ethyl nitrite and other substances. 
Lead Tetraethyl, Pb(C2H5)4, is a 
Hqnid, boiling at 92° 0. : when 
thus compound is mixed with 
petrol used for internal combus- 
tion engines, it prevents the prema- 
ture explosion knowm as knocking. 
By the thermal dissociation of 
lead tetraethyl the free radical 
ethyl was obtained by Paneth, but 
it has only a momentary existence 
as it readily combines with 
another ethyl group to form 
butane, C4H4Q. For Ethyl Alcohol, 
see Alcohol. 

Ethylamine. Organic base with 
an ammoniacal odour, burning 
taste, and strong alkaline character. 
It is liquid, behaves in most respects 
like ammonia, and is used in the 
manufacture of some aniline dyes. 
First prepared by Wurtz, ] 848, by 
distilling cyanic ether with caustic 
potash, ethylamine is now made 
by Hofmann’s process, in which 
crude ethyl chloride, a i)y-product 
in the manufacture of chloral, is 
acted on by ammonia. This pro- 
duces diethyloxamide, which, puri- 
fied and distilled with caustic 
potash, yields ethylamine. 

Ethyl Cellulose. Chemical 
product. Although cellulose esters 
have been known for almost a 
century, it was only at the begin- 


ning of the 20th century that 
attention was turned to the cellu- 
lose ethers, mainly by Suida, 
Lilienfcld, Dreyfus, and Hess. Of 
these substances ethyl cellulose has 
attained greatest success, and is 
widely used as a basis for plastics 
and coating compositions. It can 
be prepared by the repeated treat- 
ment of alkali cellulose with ethyl 
sulphate at 50-55° C. ; seven such 
treatments giving an -OC2H5 con- 
tent of 55*2 p.c. as compared wdth 
54*8 p.c. for the theoretical triethyl 
ether. According to patent litera- 
ture, the more favoured commercial 
method appears to be treating cel- 
lulose suspended in 44 p.c. NaOH 
with excess ethyl chloride at tem- 
peratures up to 100° C. 

The solubility of ethyl cellulose 
varies with the degree of ethyla- 
tion. For plastics and lacquers" the 
main commercial grade approxi- 
mates to the di-ether with 40-48 
p.c. — OC2H5, which is soluble in 
a wide range ot organic solvents 
including the cheaper and readily 
available aromatic hydrocarbons. 
This wide selection of cheap sol- 
vents, coupled with the increased 
chemical resistance of this ether as 
compared with the competitive 
cellulose esters, has done much to 
contribute to its commercial suc- 
cess. The range of plasticisers for 
ethyl cellulose is unusually large, 
and includes, with two exceptions, 
all classes of materials which 
have been offered as flexibiliaing 
agents for coatings or plastics. 
Ethyl cellulose is also readily 
compatible with a wide range of 
natural and synthetic waxes. The 
general effect of addition of ethyl 
cellulose is to increase the melting 
point and to toughen the material, 
to reduce the tendency of waxes 
to crystallise, and to reduce tack- 
iness of tars and pitches. 

V. E. Yarsley, D.Sc. 

Ethylene (C2H4). Colourless 
gas prepared by the action of 
sulphuric acid on alcohol, and 
purified by passing through sul- 
phuric acid and caustic soda. It 
was first investigated, 1781, by 
the Dutch chemists, Deimann, 
Paets van Troostwyk, Bondt, and 
Lauwerenburgh. It is also known 
as heavy carburetted hydrogen, 
clayl, and cthene. It is easily in- 
flammable, burns with a luminous 
flame, and forms an explosive mix- 
ture with air or oxygen. 

Ethyl-hydrocupreine. A de- 
rivative of cupreine, an alkaloid 
occurring in cuprea bark {Re?nijia 
pedunculata). 

Etiolation. The term used in 
plant physiology to describe a 
peculiar condition which api)cars 
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ing ruins on its 
shores. The river 
is noted for its 
salmon and trout, 
and for its masni- 


/JA yfi 


Etive. 


The Argyllshire loch, famous for its salmon and 
trout fohing 


in normally green plants when they 
are grown in darkness. The plants 
are pale yellow where, they would 
normally be green and in most 
instances their stems are abnor- 
mally long, their leaves unusually ficent scenery 
small. Internally there is a rela- Etna (Lat. 
tively scanty development of ligni- Aetna ; Sicil. Monte 
hed tissue elements. It is probable Gibello), An active 
that etiolation results, in part at volcano, situated 
least, from the modification by near the E. coast 
lack of light of the auxins con- of Sicily, and the 
trolling growth processes. loftiest in Europe. 

Etiology OR Aetiology (Gr. Its present alt., 
aitia, cause ; logos, account). The 10,755 ft., shows a decrease of 115 zones of vegetation. The lower, or 
doctrine of causes, of the origin of ft. since 1861. The base covers an lava, region rises 3,000 ft. from the 
things, specially applied to the ori- area of about 460 sq. m., and has a base, and is thickly populated and 
gin of diseases. By some it is classed circumference of 90 m., while the well cultivated ; the middle, or 
with ontology and teleology, as a floor of the crater, which con- wooded, region, between 3,000 ft. 
branch of metaphysics (g.v.). stantly alters and has become and 6,850 ft., is covered with 

Etiquette. French word intro- wider in recent years, is 9,765 ft. forests of pine, birches, and other 
duced into English to denote a above sea level. In the distance trees ; the upper, or desert, zone is a 
routine of behaviour established by Etna presents the appearance of a barren waste, under snow during 
custom. It includes court cere- huge symmetrical cone, but on most of the year. Pivot of the 
monial, formalities of diplomatic closer observation discloses an irre- 
intercourse, procedure in parlia- gular surface, studded with some 
ment, in the army and navy, etc. ; 200 minor cones, attaining 3,000 ft. 

rules of behaviour in social inter- in height, and broken on the E. side 
course ; and the code observed by by the Valle del Bove, a gaping 
professional men, especially doc- alDyss from 2,000 to 4,000 ft. deep. 

Its slope comprises three distinct 


tors and lawyers, for safeguarding 
the dignity and interests of their 
profession. Of all peoples the 
Chinese attach the greatest im- 
portance to etiquette. From re- 
mote times they have codified 
their ceremonial, and the Book of 
Rites, though relatively modern 
dates from the 1st century b.c. 
Many books of etiquette rules are 
published in Great Britain and 
the U.S.A. 

Etive. River and sea-loch ot 
Argyllshire, Scotland. The river 
flows 15 m. S.W. from Loch Mat- 
hair on Rannoch Muir to the head of 
Loch Etive. The loch extends 10 1 
m. S.W. and then 8^ m. W. to the 
Firth of Lome. There are interest- 


Etna. This volcano near the east coast of Sicily is still active, and me lower 
photograph shows it in eruption. Top, closer view of the crater 


main Axis defence line in Sicily 
during the campaign of 1943,' the 
mountain was wholly in Allied 
hands by Aug. 14, after heavy 
fighting in the foothills. 

The ascent is generally made 
from Catania or Nicolosi, and 1,100 

ft. from the sum- 
mit is an obser- 
• vatory, with 
accommodation 
for tourists. Pin- 
dar describes an 
outbreak in 476 
B.o. Violent ex- 
plosions occurred 
in 1169, 1527, 

1669, 1693, 1792, 
1830, 1852, 1865, 
1879, 1886, 1892 
(when a new cra- 
ter was formed 
near Monte 
Gemellaro),1899, 
and 1910. The 
eruption of 1169 
partly destroyed 
Catania, and that of 1693 caused 
enormous loss of life. Among over 
80 recorded activities, recent erup- 
tions took place in 1914 and 1928, 
when the town of Mascati was 
wiped out. Legend connects the 
volcano with the giant Typhon, who 
is said to have been buried beneath 
it by Zeus, and to have caused its 
eruptions by his heavy breath- 
ing; and with the workshops of 
Hephaestus (Vulcan), wherein the 
Cyclopes fabricated thunderbolts. 

Eton. Town and parish of Bucks, 
England, on the left bank of the 
Thames, opposite Windsor. Part 
of the bor. constituency of Eton 
and Slough, it is 21 m. W.S.W. 
of London. Dating from Anglo- 
Saxon times, it has a church in 
Early Decorated style dedicated 
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to S- John, the Evangelist, lS'o2-54, 
and a noted inn, the Christopher. 
Pop. (1951) 3,250. 

Eton College. English public 
school. Founded by Henry VI as 
the College of the Blessed Mary of 

Eton beside 
Windsor, and 
now known as 
the King’s Col- 
lege of Our Lady 
of Eton beside 
Windsor, its first 
charter is dated 
1440. A supple- 
mentary charter 
Eton College arms granted in 

1441, when the buildings were 
begun. The original constitution 
(ba,sed upon that of Winchester, 
1382) provided for a provost, head 
master, 10 fello-ws, four clerks, six 
choristers, 25 poor scholars, and 25 
bedesmen. Henry Sever was the 
first provost, succeeded by William 
of Waynflete, 1443. Among the 
heads have been Nicholas XJdall, 


1505-66, John Keate, the famous 
flogger, 1773-1852, J. J. Hornby, 
1826-1909, Edmond Warre, and 
Cyril Alington. Arms were granted 
to the College in 1449. 

The founder’s statutes were for- 
mally repealed in 1871. The foun- 
dation now consists of the provost, 
appointed by the crown, 10 fellows, 
who form the governing body, 
vice -provost, head and low'er 
masters, one or more bursars, and 
two chaplains or conducts. The 
number of collegers (or Tugs) is 70. 
In 1947, in addition to the college 
proper, there were 25 houses and 
over 1,100 king’s scholars and 
oppidans or house residents. There 
are 87 masters. Notable scholars 
have included Bolingbroke, Boyle, 
Canning, Chatham, Fox, Glad- 
stone, Gray, Hallam, ICinglake, 
Milman, Peel, Porson, Pusey, Shel- 
ley, Swinburne, and Wellington. 
The remark traditionally ascribed 
to Wellington, that Waterloo was 
won on the playing-fields of Eton, 
is of doubtful authenticity. 

In another war, these famous 
playing fields were selected in 1940 


Eton. The town, seen from Windsor 
centre is the college chapel 

as the chief assembly point for 
evacuated government officials 
moving from London in the event 
of a German invasion of Great 
Britain. 

Of the buildings, the hall, 1448, 
restored 1858, is the only part built 
according to the founder’s final 
plan. The Perpendicular chapel, 
1442-80, originally parochial as 
weU as collegiate, resembles that of 
King’s College, 
Cambridge, and 
was restored in 
1848-60. The old 
buildings, of dark 
red brick, with 
stone dressings and 
clustered chimney 


in the 


ers as “dry bobs.” The 
school gives its name to 
the stiff collar and 
short jacket worn by 
boys. 

Bibliography, Annals 
of Eton, W. Sterry, 1 898; 
Fasti Etonenses, A. C. 
Benson, 1899; Hist, of 
Eton College, L, Gust, 
1899 ; Eton, A.Clutton- 
Brock, 1900 ; History 
of Eton College, H. C. 
Maxwell Lyte, 4th ed. 
1911 ; Eton College, 
C. E. C. Hussey, 1922. 

Etourdi, L’; or Les 
Contretemps (The Thoughtless; or 
The Mishaps). Five-act comedy by 
Moliere, first produced in 1653. 
The title refers to the character 
L41ie, who often does the wrong 
thing from right motives. 

Etretat. Town' and resort ol 
France, in the dept, of Seine-Mari- 
time. Facing the English Channel, 
16 m. N.N.E. of Havre, it became a 
popular holiday resort in the latter 
part of the 1 9 th century. The chiei 
building is the Romanesque church 
of Notre Dame, partly 1 1 th-century. 
There are public gardens, a casino, 
and bathing facilities. Pop. (1954) 
1,876. 

Etruria(Gr.Tyrrhenia). Ancient 
region of Italy nearly correspond- 
ing to modern Tus- 
cany. The origin of 
its inhabitants, the 
Etruscans, is dis- 
puted, some schol- 
ars following the 
ancient tradition 
that they came from 
Asia Minor about 
850 B.C., others be- 
lieving that they be- 
longed to an early, 
pre- Indo - European 
stratum of the 
population of Italy. 


shafts, form three 
sides of a quad- 
rangle, which is 
completed by the 
chapel. Restora- 
tion of the vestry 
chapel was part of 
the First Great War 
memorial. The 
library was built 
in 1729, and new 
buildings in 1844- 
46 and 1885-87, In 
athletics the wall 
game is a special 
feature, and the 
rowing boys are 
known as “ wet 
bobs,” the cricket* 


Eton College. 1. The School Yard and Lupton’s Tower, 
built in the 16th century. 2. The Upper School, built 
1690-91. 3. The one of the original bnildings of 
Henry VI, restored in 1853 
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Etruria. Paintings ^scovered at Cervetri, the ancient Etruscan city of Caere, 
illustrating the ceremonial burning of the dead 
By courtesy of Win. Heinemann 


into the offices of a large iron, 
steel, and coal works. 


Their language, of wffiich numerous 
inscriptions in a form of the Greek 
alphabet are known, but of which 
only about 100 words can be 
construed, was pre-Indo-European; 
they called themselves Rasenna. 
The chief authority was in the 
hands of an aristocratic caste 
called lucomons ; the 12 principal 
cities w^ere confederated, with a 
general council controlling matters 
of peace and war. The Etruscans 
were at the height of their power 
during the 7th-5th centuries b.c., 
based chiefly on the exploitation of 
their iron and copper mines. They 
dominated Campania and Latium, 
and Etruscan kings reigned in 
Rome during the 6th century ; 
they had cities north of the Apen- 
nines. They allied themselves with 
the Carthaginians to keep the 
Greeks out of the western Medi- 
terranean ; but the Greeks, who 
had many colonies in S. Italy, 
defeated an Etruscan fleet off 
Cumae in 474, after which Etrus- 
can sea power declined. Rome 
drove out its Etruscan kings 
c. 510, destroyed Veii in 396, and 
by 285 dominated Etruria ; the 
advance of the Gauls drove the 
Etruscans from the Po valley. 

Rome’s debt to the Etruscans 
was great, especially in religious 
matters. The name Roma is 


Etruscan, as are : the threefold 
Capitoline temple and the triad, 
Jupiter, Juno, Minerva ; thecurule 
chair ; the fasces ; the rituals of 
divination. Gladiatorial flghts, 
originally held as funeral games, 
reached Rome from the Etruscans 
via Campania. 

Material survivals of the Etrus- 
cans include remnants of great 
city walls (as at Fiesole and Vol- 
terra) and of regularly planned 
towns (Marzabotto), The most 
farnous remains are the tombs and 
their contents, notably the tumuli 
of Cervetri and the painted under- 
ground chambers of Tarquinii. 

The Etruscans excelled in sculp- 
ture and in the minor arts and 
were influenced, through their 
commerce, by the Phoenicians 


and, later, by the Greeks ; quan- 
tities of Corinthian and Attic 
pottery found its way to Etruria. 
Another influence was the native 
Villanovan art. The jewelry, 
ivories, and bronze work found in 
Etruscan tombs are of a very fine 
quality. Many splendid bronze 
figures of human beings and beasts 
have survived, the best knovm 
being the Capitoline wolf. The 

Etruscans also 
made particularly 
their own the art of 
moulding figures in 
terra-cotta. Some 
of these, of large 
size, adorn their 
sarcophagi ; others, 
such as the Apollo 
of Veii, were set up 
on their temples. 
Their tomb fres- 
coes depict the life 
of the Etruscan 
nobles and their 
conception of the underworld. 
They were skilled musicians, their 
national instrument being the flute. 
Co7isuU Cities and Cemeteries of 
Etruria, G. Dennis, ed, Lindsay, 
1907 ; Villanovans and Early 
Etruscans, D. Randall-Mclver, 
1924 ; Etruria and Rome, R. A. L. 
Fell, 1924 ; Etruscan Sculpture, 
Phaidon Press, 1941 ; The Etrus- 
cans, M. Pallottino, 1955 ; Art of 
the Etruscans, M. Pallottino and 
M. Hiirlimann, 1955. 

Etruria. Ecol. dist. and village 
of Staffordshire, England. It is 
within the city of Stoke-on-Trent, 
and has its own railway station. 
Josiah Wedgwood established his 
pottery works here in 1769. 
Etruria Hall, where Wedgwood 
died in 1795, has been converted 


Etruria Marls. In geology, 
beds of red and purple marl and 
clay, occurring in the upper coal 
measure strata of the coal-basins 
of the Midlands and M. of England. 
They are used to make pottery. 

Ettlingen. Town of Baden- 
Wiirttemberg, W. Germany. It 
stands on the Alb, 4 m. S. of Karls- 
ruhe. The chief buildings are a 
castle, standing in large grounds, 
the town hall, several churches, 
and a former monastery. It is 
still surrounded hy walls and a 
moat. Its industries include the 
manufacture of paper, dating from 
before 1500, textiles of various 
kinds, and machinery. A Roman 
station, Ettlingen was made a town 
in 1227. It is famous for the battle 
fought here between the French 
and the Austrians, July 9-10, 
1796, the French being the victors. 

EttmuUer, Eenst Mobitz Lud- 
wig (1802-77). German philologist. 
Born at Gersdorf, Saxony, Oct. 5, 
1802, he became professor of Ger- 
man literature at the Zurich gym- 
nasium, 1833, and professor at the 
university there, 1863. His writ- 
ings contributed a great deal to the 
knowledge of early German, Anglo- 
Saxon, and Scandinavian litera- 
tures. His best known w'orlcs are 
a translation of Beowulf, 1940, and 
a Lexicon Anglo-Saxonicum, 1851. 
He died April 15, 1877. 

Ettrick Forest. District of Sel- 
kirkshire, Scotland. The forest 
formerly covered Selkirkshire and 
portions of Peeblesshire and Mid- 
lothian, and was at one time a 
hunting ground of the Scottish 
kings. Since the 16th century it 
has been used as sheep pasturage. 



Etruria. Plate of primitive Etruscan work ornamented 
with figures : it depicts a ploughing scene 
British Museum 
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From a photo , 1849 


Ettrick Water. River of Sel- 
kirkshire, Scotland. It rises in 
Ettrick Pen and hows 32 m. N.E. 
to the Tweed, about 2 m. below 
Selkirk. In the churchyard of 
Ettrick parish are buried James 
Hogg, the “ Ettrick shepherd,” 
Thomas Boston, Puritan divine, 
and Tibbie Shiel (1782-1878), who 
kept the famous inn at the head of 
St. Mary’s Loch. 

Etty, William (1787-1849). An 
English painter. Born in York, 
March 10, 1787, he was appren- 

t i c e d to a 
printer in 
Hull. Coming 
u) to London, he 
began copying 
famous pic- 
t u r e s , in 
1806 entered 
the R. A. 
schools, and 
was a pupil 

(U / Between 1816 

and 1824 he 
made several 
visits to the 
Continent, chiefly to Italy, whence 
he returned with a fine sense of 
colour and of graceful composition. 
In 1824 he was elected A.R.A., and 
R.A. in 1828. He died in York, 
Nov. 13, 1849. Not until late in 
life did he obtain good prices for 
his work, probably owing to his 
preference for vast canvases. He 
excelled in the painting of the 
nude figure, though his literal 
treatment of it may still arouse 
distaste. Of his smaller pictures 
Youth on the Prow and Pleasure 
at the Helm, in the Tate Gallery, 
London, is the most popular. The 
nobility and dignity of his huge 
works, such as The Combat and 
the three Judith pictures at 
Edinburgh, and Ulysses and the 
Sirens in the Royal Institution, 
Manchester, compel admiration. 

Etymology (Gr. etymon, true ; 
logos, science). The investigation 
of the origin and meaning of words. 
The term dates back to" the early 
schools of Greek philosophy, whose 
theories are ridiculed by Plato in 
the Cratylus, where he himself pro- 
pounds some extraordinary deriva- 
tions. The Stoics and Alexandrian 
grammarians also devoted much 
attention to the study of words and 
the parts of speech. O'wing to com- 
plete ignorance of phonetic laws, 
the older etymologists laid down 
arbitrary and impossible sound 
changes, and even went so far as to 
derive words from others of oppo- 
site meaning, e.g. Incus (grove), a 
non lucendo (from not shining). In 
the Middle Ages the influence of 


theology led to the attempt to 
derive everything from Hebrew 
as the parent of all languages. 

Etymology as a science is of 
comparatively recent origin, and 
became possible with the intro- 
duction of a knowledge of Sans- 
krit into Europe by Sir William 
Jones. This led to a thorough 
examination of the vocabulary of 
the Indo-European languages and 
the establishment of certain fixed 
principles of sound-change which 
governed the changes in the form 
of a word in different languages. 

What is called popular ety- 
mology is really false analogy, and 
is an endeavour to adapt the form 
of a word not directly intelligible 
to that of one more familiar and 
apparently related ; e.g. crawfish 
(Fr. ecrevisse), wormwood (Ger. 
Wermuth), bridegroom (A.S. bride- 
gitma, brideman). See Language ; 
Philology ; Place Names, 

Eu. Town of Normandv, France, 
in the dept, of Seine-Maritime. It 
stands on the Bresle, 64 m. N.N.E. 
of Rouen. It has a few industries, 
flour mills, brickyards, and glass 
works among them, and a transit 
trade, but its main interest is his- 
torical. The church of S. Lawrence 
is a fine Gothic building of the 
12th and 13th centuries, and the 
chateau, partly burned down in 
1902, dates from the 16th century, 
when it replaced an older one. 
Louis Philippe, who restored it, 
often resided here. The name ap- 
pears to be a derivative of Lat. 
Augusta. Pop. (1951) 6,343. 

Euboea (Turk. Egripo; Ital. 
Negroponte). A large island of 
Greece, in the Aegean Sea. It lies 
off the E. coasts of Boeotia and 
Attica, has a length of 115 m., a 
breadth varying from 4 m. to 32 m. 
and is separated from the main- 
land by a narrow channel called 
Euripus. The surface is moun- 
tainous with fertile valleys, pas- 
turing large herds of cattle. Oil, 
wine, corn, fruit, honey, and pitch 
are produced, but stock-breeding 
is the principal occupation. The 
highest point is Mt. Delphi, 5,720 
ft. The thermal springs of Euboea 
have been esteemed since ancient 



Eucharis amazonica, a South 
American bulbous herb 


times. The chief town is Chalcis. 
The island’s history is merged in 
that of Greece and Rome. In 
medieval times it belonged to 
Venice. It was taken by the 
Turks in 1470, and in 1830 was 
restored to Greece. In 1941 it 
was occupied by Axis forces who 
were found to have evacuated it 
when British troops landed Oct. 23, 
1944. Area 1,430 sq. m. Pop. 
179,523. Pron. Ev-via. 

Eubulus (d. 330 b.o.). Greek 
orator and demagogue. He was a 
friend of Aeschines, whose clerk 
he had been, and a violent op- 
ponent of Demosthenes. It was 
chiefly owing to him that Aeschines 
was acquitted when accused of 
treacherous dealings with Philip 
of Macedon. A decided pacifist, 
Eubulus carried a proposal that 
wLoever suggested applying any 
portion of the theoric or festival 
fund to any other purpose, such as 
\var, should be put to death. In 
346 B.C., negotiating with Philip, 
he concluded a peace highly dis- 
advantageous to Athens. 

Eucaine, Beta-eucainb, or 
Bekz AMINE. Artificially prepared 
alkaloid allied to cocaine. It is 
used as a local anaesthetic in the 
form of its salts, beta-eucaine 
h^^drochloride or lactate, but has 
been largely superseded by new'er 
agents of this class. It is safer 
than cocaine but less powerful. 

Eucalyptus (Gr. eu, well ; kalyp- 
tos, covered). Genus of trees of 
the family Myrlaceae. The name 
is given to it because the sepals 
cover thoroughly the unexpanded 
flowers. See Gum. 

Eucalyptus Gum. Exudate 
of the red gum-tree of Australia. 
It contains tannic acid and is a 
pow'erful astringent, being used in 
lozenges or in gargles for relaxed 
throat, and occasionally prescribed 
in diarrhoea and dysentery. Eu- 
calyptus oil is distilled from the 
Eucalyptus globulus, the blue gum- 
tree. It is used as an antiseptic 
and as an inhalation or spray for 
colds and in crinditions accom- 
panied by foetid e.xpectoration, 
Mixed with an equal amount of 
olive oil it is rubbed in locally 
for rheumatism. 

Euchaxis (Gr. eucharis, pleas- 
ing). Small genus of bulbous herbs 
of the family Amaryllidaceae. 
Natives of Colombia, they have 
egg-shaped bulbs, broad, elliptical 
leaves with long stalks, and white 
flowers, from 3 to 5 ins. across. 
These are borne in clusters on 
top of a tall stem, and consist of 
a slender tube expanding into a 
cup surrounded by six sepals and 
petals. 
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Eucharist (Gr. euclmristia^ 
thanksgiving). One of the names 
used from early times for the Sacra- 
ment of the Lord’sSupper.The term 
occurs frequently in the N.T. in the 
general sense of thanksgiving, but 
for the most part without special 
reference to the Lord’s Supper or 
Holy Communion. The special ap- 
plication of the word arose from 
the Gospel accounts of the Supper, 
in which Christ is recorded to have 
given thanks over both the bread 
and the cup. The Apostles fol- 
lowed His example, and thus the 
blessing or consecration of the 
elements became known as a euch- 
arist or thanksgiving. Later the 


consecrated elements themselves 
became known as eucharistia, and 
the service itself was called the 
Eucharist, as being the Christian 
sacrifice or offering of thanks- 
giving and praise. 

The Eucharist is the act of united 
worship directly commanded by 
Christ Himself in the words, “ Do 
this in remembrance of Me.” 
It has always been the central act 
of Christian worship in all the 
churches, save in a few bodies, such 
as the Quakers and the Salvation 
Army. In the early Church it was 
commonly called the Oblation or 
Liturgy, as it is still in the Eastern 
Churches. The Roman Church 
styles it the Mass, the Anglican 
Church Holy Communion, while 
most of the Protestant denomina- 


tions prefer the primitive name of 
the Lord’s Supper. 

As the central act of worship, 
the Eucharist has been the cause 
of much embittered controversy. 
The history of Eucharistic doctrine 
exhibits two main points at issue : 

(1) the naturn and method of the 
presence of Christ in, or associated 
with, the consecrated elements ; 

(2) the sacrificial aspect of the 
service. Frormcomparatively early 
times it was held that after the act 
of consecration, the Body and 
Blood of Christ are really and sub- 
stantially present, and “ are verily 
and indeed taken and received by 
the faithful in the Lord’s Supper.” 

But in defining 
the method of the 
mysterious Pre- 
sence, wide differ- 
ences of opinion 
arose. 

Throughout the 
Western Church 
the doctrine of 
Tran substantia- 
tion became, in 
tho course of time, 
a matter of faith. 
This taught that 
the substance of 
tfie elements was 
changed into or 
replaced by that 
of the Body and 
Blood of Christ, 
so that only the 
accidents or ap- 
pearance of the 
bread and wine 
remain. Consub- 
stantiation 
taught that both 
substances are 
present as a com- 
pound substance. 
At the Reforma- 
b i o n , Transub- 
stantiation was 
generally a b a n- 
doned by Protest- 
ant bodies ; but no one theory 
took its place. The Lutheran view 
was nearly identical with Consub- 
stantiatioii ; the Anglican Church 
maintained the Real Presence, but 
without defining its method ; and 
most other reformed churches 
adopted the view of Calvin that 
there is no Real Presence in the 
elements themselves, but simply 
a spiritual presence of Christ in the 
souls of the faithful. 

As regards the sacrificial aspect, 
the Roman Church teaches that in 
the Eucharist there is a “ true and 
proper ” saCrificie of Christ, Who 
is offered to the Father as a pro- 
pitiation for both living and de- 
parted. The Eastern and Anglican 
Churches recognize a perpetual 
memorial or pleading before God 


of the sacrifice of Christ on Calvary, 
but not a repetition of it. The 
various Protestant churches alto- 
gether reject the sacrificial idea. 

In primitive times the Eucharist 
was celebrated in the evening, but 
from the time of Trajan it began to 
be a morning service. This practice 
has prevailed ever since, except in 
the Free Churches, and is con- 
nected with the ancient custom of 
receiving the Communion fasting. 
At first the celebration of the 
Eucharist followed the Agape {q.v. ) 
or common meal, and was probably 
held daily. Later, on the two were 
separated, and as a rule the Com- 
munion service was held on Sun- 
days and Festival days. There is 
evidence that in some of the larger 
churches daily celebrations took 
place, but this was not the general 
custom. Originally all the faithful 
communicated at each celebration, 
the catechumens, penitents, and 
strangers withdrawing before the 
consecration ; but as the sacrificial 
aspect became emphasised, the 
practice of non-communicating at- 
tendance became common, all the 
faithful attending each service, but 
only communicating occasionally 
or on obligatory feasts. 

Except the Church of Rome, all 
Churches from Apostolic days have 
given Communion to the people 
in both kinds. In the Roman 
Church the cup has not been given 
to the laity through fear of acci- 
dents since the 14th century ; while 
in the Greek Church the conse- 
crated bread is dipped in the cup, 
and the elements are thus given 
together. Throughout the Western 
Church unleavened bread has been 
used ; but this practice has not 
been adopted by the Eastern 
Churches. In the Anglican Church 
either kind of bread is permissible. 
The practice of adding water to the 
wine is general, except in Protest- 
ant churches, on the ground that 
the cup was thus mixed at the 
Passover. 

The reception of Holy Commu- 
nion is a condition of membership 
throughout the Christian Church. 
The Roman Church requires at 
least one annual participation at 
Easter ; the Anglican Church fixes 
three times a year, Easter to be 
one, as the minimum. See Com- 
munion ; Consubstantiation ; Mass ; 
Real Presence ; Sacrament ; Tran- 
substantiation. 

Eucharistic Congress. A meet- 
ing, at first local, but subsequently 
of an international character, at- 
tended by R.C. ecclesiastics and 
laymen, and held at intervals 
normally of one year. The first was 
at Lille in 1881. That held in Lon- 
don in 1908 was regarded as being 
of special importance. 



Eucharist. S. Benedict celebrating Mass, from uUe 
painting by Sebastiano Ricci (1863-17S4) in the academy 
of S. Fernando, Madrid 
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Euchlorine (ClOg). Yellow gas 
formed when potassium chlorate is 
treated with hydrochloric acid. 
First prepared by Davy in 1S15, 
it was thought to be a new oxide of 
chlorine, but is merely a mixture 
of chlorine and chlorine dioxide. 
An efficient disinfectant, it is some- 
times used instead of chlorine. 

Euchre. G-ame played with 32 
playing cards, the 2, 3, 4, 5, and 6 
of each suit being thrown out. 
There are two players, or four in 
partnership. The dealer gives 
five cards to each player, three at 
a time and then two, turning up 
the next face upwards on the pack 
for trumps. The knave of trumps, 
the “ right bower,” is highest 
card, the other knave of the same 
colour, the “ left bower,” coming 
next. The remaining cards of 
these two suits, and all those of 
the other suits, rank from ace 
(top) to seven. 

In the two-handed game the 
non-dealer begins by deciding 
whether he shall play or pass. 
If satisfied that he can win the 
odd trick he says, “ Order it 
up.” His opponent then puts one 
card face downwards on the table 
and is entitled to the card turned 
up for trumps, but generally leaves 
this card until he wishes to play it. 
Should the non-dealer be dissatis- 
fied, he passes ; the dealer may 
then either take up the top card 
in exchange for one of his own, 
and play, or he may pass also. 
Both having passed in turn, 
either player has the chance of 
going on any other suit he chooses 
to make trumps. If both pass 
again, the hands are thrown in. 

Two cards constitute a trick. 
A player must follow suit if he can, 
but need not take a trick unless a 
Higher card is his only play in 
that suit. The game is five up. If 
the player ordering up succeeds in 
making five tricks he wins a 
marchf and scores two points ; if 
three tricks, he makes the point, 
and scores 1 (four tricks count the 
same as three). If he fails to make 
three tricks he is euchred, and his 
opponent scores 2. Pron. U-ker. 

Eucken, Rudolf Christoph 
(1846-1926). German theologian 
and phUosophioal writer. Born 
Jan. 5, 1846* in E. Friesland, he 
was educated at Gottingen and 
Berlin. He was professor of philo- 
sophy at Basel from 1871 to 1874, 
then until 1920 at Jena. He died 
Sept. 14, 1926. His views and 
writings show the influence of 
Plato and the elder Fichte. He up- 
holds the Christian standpoint, and 
is the opponent of naturalism in all 
its forms, whether as empiri- 


cism, positivism, or utilitarianism. 
His chief wmrks translated into 
English are : The Fundamental 
Concepts of Modern Philosophic 
Thought, 1880 ; The Problem of 
Human Life, 1909; Christianity 
and the JSTew Idealism, 1909; Life, 
Work, and Travels, 1922. Pron. 
Oyken. 

Euclase (Gr. eu^, well , klasis, 
breaking). Rare mineral consisting 
of basic silicate of beryllium 
and alumina. Occurring in short 
prisms, with a perfect cleavage, 
it is either colourless, yellowish, 
green, or blue. Occasionally cut as 
a gem-stone, it resembles aqua- 
marine or topaz. It is found in 
Minas Geraes, Brazil, in the Ural 
mts., Austrian Alps, etc. 

Eucleides of Alexandria {fl. 
300 B.C.). Greek mathematician, 
called Euclid in English. He was of 
Greek descent and taught at Alex- 
andria (where he may have founded 
the school) during the reign of 
Ptolemy I, 305-285 B.o. His most 
famous work is the Elements {see 
Euclid) ; but other treatises have 
survived, notably Data, and On 
Divisions (geometrical), Phaeno- 
mena (astronomical), and Optics. 
He is supposed to have replied to 
Ptolemy,, who asked for something 
simpler than the Elements, “ There 
is no royal road to geometry.” 

Eucleides of Megara (d. c. 374 
B.c,). Greek philosopher. A native 
of Megara, he founded the Megarian 
school, one of the so-called imper- 
fect Socratic philosophical schools. 
He held that there was only one 
good (Reason, Trath), and only 
one virtue (a knowledge of this 
good), all else being non-existent — 
a Socratic modification of the EIc- 
atic doctrine of the Absolute One. 

Euclid. Term commonly applied 
to the collection of mathematical 
knowledge, the Elements, compiled 
by Eucleides of Alexandria {v,s.) 
at the beginning of the 3rd century 
b.o., and particularly to that part 
(books I-VI and XI-XIII) which 
organized virtually all the geo- 
metrical theorems then known 
into a unified and self-consistent 
deductive system. The proofs 
were arranged to build up by 
logical necessity from a certain 
number of obvious truths (axioms) 
and permitted constructions (post- 
ulates), all of which were explicitly 
stated.^ The Elements, with little 
alteration, became the basis for 
the teaching of geometry in schools 
down to the end of the 19th cent. 
The approach to the subject then 
became more practical. 

The word Euclid is also some- 
times used to indicate Euclidean 


geometry, as distinct from more 
recent studies of iion-Euclidcan 
{i.e. curved) spaces. F^ee Geometry. 

Eucrite. Crystalline granular 
rock, a variety of ga.bbro. It is 
characterised by the presence, 
among mineral constituents, of 
basic species of feldspar. It is well 
developed in Tertiary eruptive 
rock in the Isle of Rum, Scot land. 
and near Carlingford, Eire. 

Eudaemonism (Gr. eudaunon- 
isinos). Greek term for the theory 
that happiness {eudaiynonia) is 
the chief end of life. This happi- 
ness, according to Aristotle, must 
be striven after for its own sake, 
not as a means to an end, and is 
defined by him as a perfect activity 
in a perfect life. The most excel- 
lent and specially human activity 
is that of the reason ; happiness 
therefore is to be sought in a con- 
templative, otherwise a ^ virtuous, 
life. Eudaemonism is to be distin- 
guished from Hedonism {q.v,). 

Eudiometer (Gr. eudia, fine 
weather ; m.etron, measure). In- 
strument used for measuring vol- 
ume changes in chemical reactions 
between gases. Originally designed 
for determining the amount of 
oxygen contained in a sample of 
air, it is now commonly used for 
determining the constituents of a 
gaseous mixture. In some forms it 
comprises a graduated glass tube 
or cylinder, either straight or U- 
shaped, closed up at one end and 
open at the other, and having in- 
serted near the closed end two 
platinum wires, which are near 
enough to allow the passage of an 
electric spark through the mixture. 

A Cavendish eudiometer is a 
vessel closed at both ends, having 
a screwed connexion by which it 
can be pumped clear of air before 
being filled with a gaseous mixture 
for analysis. A mixture of two 
volumes of hydrogen and one of 
oxygen can be exploded in a 
eudiometer tube to form water. 

Eudocia (c. 393-460). East 
Roman empress. Daughter of the 
Athenian philosopher Leontius, 
celebrated for her beauty and in- 
tellect, she was converted to 
Christianity by Pulcheria, sister of 
Theodosius II, the latter marrying 
her in 421. Before conversion her 
name was Athenais. The two 
sisters-in-law, however, quarrelled 
over the Eutychian heresy {see 
Eutyches), and Eudocia was ban- 
ished, returning to a life of good 
works at Jerusalem, She wrote 
several poems. 

Euganean Hills. Isolated group 
of hills in N.E. Italy, in the prov. 
of Padua. Lying in the W. of the 
prov., they are of volcanic origin,, - 
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have numerous thermal springs, 
and extensive trachyte quarries. 
The loftiest point is Monte Venda. 
1,895 ft. On their slopes are sev- 
eral villas and a ruined convent. 
They gave the title to some lines 
written by Shelley in 1818. 

Eugene. City of Oregon, U.S.A. 
the CO. seat of Lane co. It stands 
on the Willamette river, 125 m. S. 
of Portland, 50 m. from the Pacific, 
and is served by rly. and airport. 
It is the seat of the Oregon uni- 
versity (opened 1872). It has 
flour and lumber mills, brick and 
tile works, rly. shops, and fruit- 
packing plants. Eugene is at the 
head of navigation, and carries 
on a brisk trade in lumber, cereals, 
cattle and animal products, and 
canned fruit. It is a rapidly 
growing city, settled in 1854, and 
incorporated 10 years later. Pop. 
(1950) 35,879. 

Eug6iie (1663—1736). Italian 
prince and Austrian soldier. Born 
in Paris, Oct. 18, 1663, his father 

was E uge n e 
Maurice, prince 
of Savoy, and 
his mother a 
Frenchwoman, 
a niece of Maz- 
ar in. He was 
baptized Fran- 
9 ois Eugene. 
Educated in 
France, at 
first for the 
church, he en- 
tered the Aus- 
trian army, as Louis XIV would 
not admit him to the French, a 
fact which some think gave a dis- 
tinct anti-French impetus to his 
military career. His early experi- 
ences were gained fighting against 
the Turks, and his advance was 
rapid in his profession. 

In 1691 Eugene held a com- 
mand in Italy, where by 1693 
he had won several successes over 
the French. In 1697, in command 
of the imperialists in Hungary, he 
crushed the Turks at Zenta. In 
1701,' when the War of the 
Spanish Succession broke out, he 
was sent to Italy, where again he 
won considerable successes over 
the French. In 1704 began the 
association with Marlborough 
which has linked together the 
two names in history. The prince 
helped in the battle of Blenheim, 
but when Ramillies was fought 
(1706) he was again in Italy 
where his outstanding feat was the 
capture of Turin. He fought at 
Oudenarde, but after the English 
had withdrawn from the struggle, 
he advised his master, the em- 
peror, to do the same. This 



Prince Eugene, 
Austrian soldier 

From a contemp. 
portrait 


counsel being taken, he arranged 
in 1714 the peace of Rastatt. * 

Next began one of Eugene’s 
greatest campaigns, the one that 
made him the idol of the Aus- 
trians. In the war against the 
Turks that opened in 1716, he won 
a victory at Peterwardein, and a 
greater one when he captured Bel- 
grade. A period of peace fol- 
low^ed, the prince serving as 
governor for the Netherlands, and 
then as the emperor’s representa- 
tive in Italy. In 1734 he led the 
Austrians in the War of the Polish 
Succession, and on April 21, 1736, 
he died in Vienna. 

The greatest of all the soldiers 
who have served Austria, Eugene 
was responsible for the only period 
in her military history that can be 
called glorious. He had a passion 
for w’ar, the genius that knew in- 
stinctively when risks could be 
taken, for several of his victories 
were won over greatly superior 
forces. He was interested in art, 
and left a magnificent collection of 
pictures. The prince never mar- 
ried. There are Lives by G. B. 
Malleson, 1888 ; P. Frischauer. 
1934 ; Sir G. MacMunn, 1934. 

Eugene Louis Jeajsi Joseph 
(1856-79). A French prince. The 
only son of Napoleon III and 
Eugenie, he was born in Paris 
March 16, 1856, and w'as usually 
knowm as the Prince Imperial. 
Having undergon<e a military 
training at Woolwich, 1872-75, he 
joined the British expedition to 
Zululand in 1879, He was killed 
near Ulundi on June 1. 

Eugenics (Gr. eugenes, well 
born). The study of agencies under 
social control that may improve or 
impair the racial qualities of future 
generations. That is the original 
definition of eugenics by the coiner 
of the word and the founder of the 
study. Sir Francis Galton {q.v.), 
cousin of Charles Darwin. Before 
his death in 1911, Galton founded 
the Galton and Eugenics lab- 
oratories at University College, 
London, and the Eugenics Educa- 
tion (later the Eugenics) society. 
The two former were essentially 
research organizations for the 
study of human heredity and 
breeding, while the primary object 
of the latter was the general 
diffusion of the knowledge gained. 
The society, however, also plays 
a considerable part in initiating 
and financing pure research. These 
three parent bodies now have 
equivalent organizations in most 
parts of the civilized world, and 
eugenics has become, like its parent 
science biology, a subject of inter- 
national interest. 


Eugenics has one fundamental 
premise, which aroused wide- 
spread hostility when it was first 
enunciated during the 19th cent., 
since it was a development of the 
then revolutionary theory of evolu- 
tion, which contradicted the bib- 
lical creed of the special creation 
of man. It is that human beings 
inherit qualities just as do other 
animals. A country, therefore, 
which is concerned with the quality 
of its citizens, should have regard 
to their nature as well as their 
nurture, e.g. to their native health 
and intelligence as well as to their 
feeding and teaching at school. A 
subsidiary biological premise lends 
urgency to the eugenic attitude. 
That is, that natural selection — 
the survival of the fittest, in the 
widest sense of the term — is todav 
profoundly modified by social 
agencies. Whereas among wild 
animals or mankind in primitive 
states the healthiest and most in- 
telligent, broadly speaking, live to 
be the parents of the next genera- 
tion, a civilized human community 
tends («) to preserve, and permit 
to breed, mentally and physically 
defective individuals who would 
not in a primitive culture survive 
childhood ; and {b) to put a 
premium through economic con- 
ditions on celibacy and childless- 
ness among the most vigorous and 
successful in the community. 

Heredity and Vital Statistics 

The study or science of eugenics 
— as distinct from its practical 
application — is therefore simply a 
branch of biology, and one that 
falls naturally into two parts — the 
study of human heredity, and the 
study of birth rates, death rates, 
marriage rates, and similar rele- 
vant population statistics. Popu- 
lation and eugenics, indeed, are 
simply the quantitative and quali- 
tative aspects of the same thing. 

Human heredity, likewise, is 
very largely studied by statistical 
methods. The biometrical (life 
measurement) approach initiated 
by Galton himself is essentially 
statistical, and so are the methods 
of analysis of that science of 
genetics (study of heredity) which 
developed during the last half- 
century from the original studies of 
the Abb6 Mendel {sqb. Mendel ism). 

Owing to the popular prejudice 
against regarding man as an animal 
much of the earlier eugenic litera- 
ture was devoted to proving that 
human heredity conformed to the 
ordinary laws of genetics and 
general biology. That case can 
now be considered proved. More 
is known today, indeed, about the 
heredity of man than about that of 
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any other animal, barring a few 
small, fast-breeding species studied 
in laboratories. For the past 
quarter of a century, therefore, 
emphasis has been directed more 
to the intensive study of the 
inheritance of special human 
characters, normal and subnormal, 
and to the eugenic aspects of 
population trends, e,g. to finding 
out the birth and survival rates 
of the “social problem _ group ” 
in relation to those of the general 
population. The objects of the 
practical eugenic measures that 
are advocated are both negative — 
to check racial deterioration — and 
positive, to raise the racial stan- 
dard. Sterilization of the certifi- 
ably unfit — chiefly the insane and 
mentally defective — is one nega- 
tive measure proposed. Closely 
associated with it is the finding and 
teaching of methods of birth con- 
trol simple enough to be used 
effectively by the simple-minded. 
A third recommended measure is 
to call a halt to the provision of in- 
discriminate state assistance which, 
eugenists claim, puts a premium 
on irresponsible parenthood. 

The positive objective of increas- 
ing reproduction among the ablest 
and fittest can, eugenists believe, 
be achieved by such economic and 
social measures as would foster 
among them early marriage and 
families with a minimum of three 
children. They advocate espec- 
ially granting selective family 
allowances for professional men on 
a scale that would prevent the 
rearing of a family from depressing 
the family man’s economic status 
below that of his celibate or child- 
less feUow professional. Eugenists 
consider education, especially in 
bringing up the young to think 
eugenically in choosing a mate and 
producing children, of greao import- 
ance in the development of both 
positive and negative eugenics. 

Limited Range of Study 

The weakness of the eugenic 
case is that as the life-span of the 
investigator into human heredity 
is no longer than that of his 
subject, his study is limited to at 
most three generations. Con- 
clusions which one investigator 
from this limited range of observa- 
tion may consider established 
might well be nullified by wider 
observation. The negative objec- 
tive of preventing reproduction by 
subnormal human beings appears 
to be more soundly based than 
that of the positive objective : the 
assumption that the gifted and 
successful will necessarily produce 
better offspring than the normal 
is by no means established. iSee 


Biology ; Genetics ; Heredity ; 
Mendelism ; also Birth Control ; 
Birth Rate ; Death Rate ; Popu- 
lation ; Vital Statistics. 

Eldon Moore 
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Eugenie {1826-19'20). Empress 
of the French. Daughter of the 
Spanish count de Montijo, she 

was born 
at Granada, 
May 5, 1826. 
She w'ent to 
France in 
1851 and 
married 
Napoleon III 
on Jan. 30, 

_ , ^ ^ 1853. Under 

Eug6nie, Empress of ^ infinonce 
the French mnuence 

the h rench 
court became a centre of luxury and 
extravagance. She was partially re- 
sponsible for the disastrous French 
expedition to Mexico in 1863-66 
in favour of the Emperor Maxi- 
milian, and encouraged Napoleon 
to embark upon the war with 
Prussia in 1870. After the French 
defeat at Sedan, she fled to 
England, where she was joined by 
the emperor, and they settled at 
Chislehurst. Napoleon died in 
1873, and her only son, Eugene, 
the Prince Imperial, w'as killed 
in 1879 while serving with the 
British army in the Zulu campaign. 
The ex-empress moved to Farn- 
borough, Hants, in 1887. She 
died July 11, 1920, while on a 
visit to Spain. Together with 
Napoleon III and her son, she is 
buried in the mausoleum at Farn- 
borough. Co7isiiU Memoirs, Comte 
Fleury, 1920; Lives, M. Paldo- 
logue, Eng. trails. H. Miles, 1928 ; 
R. Sencourt, 1931 ; O. Aubry, 
1939. 


Eugenius. Name of four popes, 
of whom two are notable. Eu- 
genius III, pope 1145-53, was 
born Bernardo Paganelli at Pisa, 
where he was educated and 
ordained. He joined the Cistercian 
Order, came under the influence of 
Bernard of Clairvaux, and was 
made abbot of the monasterv of 
Tre Fontane at Rome. Hia eleva- 
tion to the papacy coincided with 
a revolt against the temporal 
supremacy, and he was driven to 
Viterbo, The activities of Arnold 


of Brescia {q.v.) compelled him to 
leave Italy, 1146. In France he 
promoted the second crusade, and 
promulgated measures for the re- 
form of the clergy. It was not 
until shortly before his death, 
July 8, 1153, that, thanks to the 
intervention of the emperor, 
Frederick Barbarossa, he was able 
to return to Rome. 

Eugenius IV, pope 1431-47, was 
a Venetian named Gabriel Con- 
dolmieri and a monk of the 
Celestine order. He was bishop of 
Siena before being chosen pope. 
He was engaged in a struggle with 
the Colonna family, and then with 
the council of Basel, which refused 
to dissolve on his order in 1431, the 
recalcitrants of the council declar- 
ing him suspended and deposed, 
and electing the anti-pope Ama- 
deus of Savoy (Felix V). Outside 
a comparatively small party, how- 
ever, Eugenius maintained his 
position as rightful pope. During 
1433-43 he was driven to live at 
Florence by a revolt of the 
Romans. He effected a temporary 
union with the Greek and Ar- 
menian churches, 14.39. He died 
Feb. 23, 1447. 

Eugenol. Chief constituent of 
clove oil (80 to 90 p.c.). Obtained 
by distilling cloves, and from 
pimento-leaf oil, it has the same 
spicy odour as clove oil, from which 
it is separated by caustic potash. 
Eugenol is used medicinally as 
a carminative, and frequently 
as a palliative in toothache, a 
pledget of cotton -wool wetted with 
eugenol being inserted into the 
hollow tooth. Commercially ouge- 
nol is of importance in the manu- 
facture of vanillin. 

Eugubine Tables. Seven large 
bronze tablets found in J444 in a 
vault near Gubbio (ancient Igu- 
vium, medieval Eugublum), in 
central Italy. They are covered 
with inscriptions in Umbrian and 
Latin, one in both languages, in ex- 
cellent preservation. The oldest 
date from 200 B.c. They embody 
almost all that is known of the 
Umbrian dialect and throw valu- 
able light upon the religious cus- 
toms of ancient Italy. The text 
contains the proceedings of a . 
priestly corporation named the At- 
tidian brothers, a code of religious 
ceremonies with directions for au- 
guries, sacrifi(;c8, and expiatory 
ceremonies. See Inscriptions. 

Euhemerus (4th century b.c.). 
Greek rationalist. A native of 
Sicily, and a follower of the Cyre- 
naic school, he lived at the court 
of Cassander, king of Macedonia. 
Euhemerus was the author of a 
Sacred Register, in which ho tells 
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how, having been sent by Cassan- 
der to the Indian Ocean, he landed 
in the mythical island of Panchaea. 
Here he discovered, inscribed on a 
golden pillar in a temple of Zeus, a 
history of the world, the study of 
which led him to the conclusion 
that the gods and heroes were 
nothing but supermen, on whom 
divine honours had been bestowed 
after death. These ideas survive 
in the modern term Euhemerism. 
His writings were translated into 
Latin by Ennius, and fathers of 
the church made use of them as 
arguments against paganism. 

Eulenspiegel, Till. Name of 
a peasant to whom were ascribed 
the jests and practical jokes in a 
popular Low-German collection of 
the late 15th century (now lost). 
The High- German version, the 
basis of all subsequent editions, 
was printed in 1515. Eulenspiegel 
is supposed to have been an actual 
person, who died in 1350, and his 
traditional grave is shown at Mdlln. 
His story was widely popular in 
Europe and in England, and is the 
theme of an epic novel by the 
Flemish writer, de Coster (1868), 
and the basis of a symphonic poem 
by Richard Strauss (1895). See 
Tyll Owlglass. 

Euler,LEONARD( 1707-83). Swiss 
mathematician. Born at Basel, 
April 15, 1707, he became pro- 
fessor of mathematics at St. Peters- 
burg, 1733, and at Berlin by 
Frederick II’s invitation, 1741, re- 
turning to Russia in 1766. He died 
there Sept. 18, 1783. He was an 
accomplished mathematician and 
prolific writer, doing valuable work 
in mathematical analysis in revis- 
ing and coordinating the existing 
branches of pure mathematics, and 
in a study of planetary motions. 
His name was given to the 
Eulerian numbers, coefficients of 
expansion. 

Euler- Chelpin, Hans Karl 
August Simon von (b. 1873). 
German -Swedish chemist. Born at 
Augsburg, Feb. 15, 1873, he studied 
chemistry at Munich, Berlin, and 
Paris, and in 1898 became a lec- 
turer at Stockholm university. 
After his marriage to the daughter 
of a Swedish nobleman ho was 
naturalised Swedish, and during 
1906-41 held the chair in chemistry 
at Stockholm. He specialised in 
chemistry of plants, especially of 
moulds, and was director of the 
biochemical institute and institute 
for research in organic chemistry. 
His researches and publications on 
fermentation were important for 
the food and pharmaceutical in- 
dustries, and he was awarded the 
Nobel prize for chemistry in 1920. 


Eumaeus (Gr. Eu7naios). In 
Greek legend, the faithful swine- 
herd of Odysseus, to whom his 
master revealed himself when he 
arrived in disguise in his native 
Ithaca after 20 years’ absence. 
Eumaeus afterwards helped Odys- 
seus to slay the suitors of Penelope 
iq.v.). Pron, U-me-us. 

Eumenes op Cardia (c. 360- 
316 B.C.). Private secretary to 
Philip of Macedon and Alexander 
the Great. He accompanied the 
latter on his Persian campaigns, 
and on Alexander’s death, in 323 
B.C., became ruler of Paphlagonia, 
Cappadocia, and Pontus. After a 
four years’ struggle with Anti- 
gonus [q.v.)^ he was taken prisoner 
by the latter and put to death. 
See Craterus. Pron, U-men-eez. 

Eumenes. Name of two kings 
of Pergamum. Eumenes I reigned 
263-241 B.C., but Eumenes II, who 
reigned 197-159 B.c., is the more 
important. Realizing that his in- 
terests lay m recognition of the 
power of the Romans, he entered 
into an alliance with them, assisted 
them in the w’ar against Antiochus 
the Great, taking part in the battle 
of Magnesia, and was established 
by them as ruler of Mysia, Lydia, 
Phrygia, Lycaonia, and Pamphylia. 
His lukewarmness in the war 
against Perseus, king of Macedo- 
nia, caused him to be suspected of 
intriguing with the enemy, and he 
never completely regained Roman 
favour. Under his rule Pergamum 
became a city of great magnifi- 
cence. Eumenes foimded a hbrary 
said to rival that of Alexandria. 
See Pergamum. 

Eumenides or Erinyes. In 
Greek mythology, avenging deities 
W'ho pursued those guilty of crime, 
especially crimes against the family 
and crimes of bloodshed. They are 
represented as winged women with 
snakes sprouting from their heads 
instead of hair, and bearing torches 
and scourges. They were three 
in number — ^Tisiphone (avenger), 
Alecto (unceasing, relentless), and 
Megaera (jealous). Erinyes was the 
older name, Eumenides (the kindly) 
being a euphemistic title, bestowed 
upon them after they had aban- 
doned their persecution of Orestes. 
In Attica they were by preference 
called Semnai, the awful goddesses. 
They were propitiated by wine- 
less libations of water, milk, and 
honey. B’uriae and Birae were 
the Roman equivalents. Pron. 
U-meni-deez. 

Eumenides. Tragedy by Aes- 
chylus, last of the trilogy Oresteia. 
The subject is the trial of Orestes 
before the Areopagus {q.v.) for the 
murder of his mother, Clytaemnes- 


tra. The Erinyes act as prosecu- 
tors, and Orestes, who is defended 
by Apollo, is acquitted by the cast- 
ing vote of Athena. The play ends 
with a panegyric of Athens and its 
venerable court of justice, and the 
Erinyes are propitiated by their 
name being changed to Eumenides, 
See Agamemnon ; Choephori. 

Eumolpus (Gr., sweetly sing- 
ing). In Greek mythology, son of 
Poseidon, the sea-god, by a mortal 
mother, Chione, who, in remorse, 
threw the infant Eumolpus into 
the sea. He was saved by Posei- 
don, and after many adventures 
reached Attica, where he perished 
in a war with Erechtheus, the 
Athem'an king. He was credited 
with being the founder of the 
Eleusinian mysteries, and his de- 
scendants, the Eumolpidae, were 
priests at Eleusis throughout the 
history of ancient Greece. 

Eunuch (Gr. eune, bed, ekhein^ 
to keep). Word originally applied 
to a man in charge of the women’s 
apartments in Oriental countries, 
but afterwards to a castrated at- 
tendant in the harem. The custom 
of entrusting women to eunuchs 
has prevailed in the East since 
Babylonian times, and was imi- 
tated by the later Roman em- 
perors. These eunuchs frequently 
acquired great power and high 
position. In modern times lads 
were castrated in order to preserve 
their clear boyish voices. Italian 
churches employed castrati in 
choirs, but Leo XIII abolished the 
practice in 1878. From time to 
time religious fanatics have under- 
gone self-mutilation, the Skoptsi, 
of Russia, being notable examples. 
The only Christian self-castrate of 
note was Origen. 

Euonymm. Extract of the 
bark of Euonymus atropurjpureiis, 
the spindle-tree of the U.S.A. It 
is useful for constipation associated 
with disturbance of the liver. See 
Spindle Tree. 

Eupatoria or Yevbatoria. A 
seaport and industrial town of 
Ukraine S.S.R., on the W. coast 
of the Crimea at the N. end of 
Kalamita Bay, 40 m. N.W. of 
Simferopol. Its Tartar name was 
Gyuzleve, Russian Kozlov. In 
1783 it was taken from the Tartars 
by the Russians, who renamed it 
Eupatoria, after the ancient town 
founded by Mithradates VI the 
Great, King of Pontus. In 1855-56 
Eupatoria was occupied by Anglo- 
French troops. Bombed by the 
Germans during the assault on the 
Crimea, Eupatoria was evacuated 
by the Russians in Oct., 1941, and 
in Jan., 1942, was vainly attacked 
by them. It was recaptured from 
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the Germans by units of the 4th 
Ukrainian army on April 13, 1944. 
The town contained a Karaite 
Je%Tish syna^?ogue, a mosque on 
the plan of S. )Sophia, Istanbul, 
and a Greek Catholic cathedral. It 
has meat-packing factories, flour 
and clothing mills, and exports 
salt. Pop. (est.) 23,000. 

Eupatridae (Gr. eu, well ; pater, 
father). Nobility of Athens and 
Attica, supposed to be descended 
from the ancient heroes. The rest 
of the inhabitants were roughly 
divided into Geomori or farmers, 
and Demiurgi or artisans and 
traders. As the kingship declined, 
the influence of the Eupatridae 
increased until they virtually gov- 
erned the state. Their influence 
was checked by Draco’s code of 
laws, providing for the administra- 
tion of justice equally among all 
classes, and ended by the constitu- 
tion of Solon. See Draco ; Solon. 

Eupen. District and town of 
Belgium. The territory known as 
the Kreis (circle) of Eupen lies S. 
of Aix-Ja-Chapelle (Aachen), and 
covers an area of 4(k) sq. m., with 
a pop. of about 60,000. It is fertile, 
with rich pastures and meadows, 
and its chief industry is dairy 
farming. It contains Eupen, 
Raeren, Kammersdorf, and Con- 
zen. The town, the administrative 
centre of the Kreis, has a pop. of 
about 13,500. It is on the Weser, 
10 m. S. of Aix-la-Chapelle, and 
makes woollen goods, paper, soap, 
and machinery. It has iron-found 
ries, breweries, and tanneries. 

Formerly part of the duchy of 
Limburg, Eupen was under the 
government of Austria until 1801. 
when by the peace of Luneville it 
passed to France. In 1814 it was 
given to Prussia, later forming part 
of the Rhine province until 1919. 
By the treaty of Versailles, Ger- 
many renounced in favour of 
Belgium all rights and title over 
the territory comprising the whole 
of the circles of Eupen and 
Malm4dy. Belgian troops occupied 
Eupen on May 26, 1919, taking it 
over from the French. The Ger- 
mans occupied Eupen on May 10, 
1940, the day they invaded the 
Low Countries; and the town was 
remcorporated in the Reich on 
May 18. It was Liberated by 
armoured units of the U.S. 1st 
army. Sept. 11-12, 1944, and re- 
stored to Belgium. Pron. oy-pen. 

Eiiplxa,tisiEC6{9i. Order of Crus- 
tacea {q.v.) containing only a few 
genera. Together wdth the daco- 
poda (the large order containing 
lobsters, crabs, etc.) they make up 

poup caUed the eucarida in 
which the carapace fuses with all the 


thoracic segments, forming the 
familiar solid covering of e.g. the 
crab. Most euphausiaceans are 
about the size of large prawns. 
They form the food of the great 
w'hales which in their turn provide 
man with huge supplies of oil and 
fats. They are plentiful in the S. 
Polar seas, and much work has been 
done on their ecology in relation 
to the whale fisheries, for instance 
by the Discovery expeditions. 

Euphemism (Gr. eu, well ; 
pheme, voice). Substitution of re- 
fined and delicate words for coarse 
and vulgar words conveying the 
same idea. The object is to dis- 
guise as far as possible painful or 
unpleasant subjects which yet 
must be referred to. In English 
literature the device was widely 
ovei’-used in the Victorian era, 
when gentility required that the 
term unmentionables ” should re- 
place '^trousers,” “ nether limbs” 
disguise “ legs,” etc. Later writers 
have tended to abandon this prac- 
tice. By extension, the term is 
applied to an expression such as 
‘‘ passed away ” for “ died,” which 
is intended to mitigate the aus- 
terity of a simple statement. ' 
Euphonium (Gr. eu, well ; 
phone, sound). Brass wind instru- 
ment of the saxhorn family. Of 

bass pitch and 


and its three, four, or five pistons 
complete the scale, and give a 
chromatic compass of over three 
octaves. 

Euphorbiaceae* Large family 
comprising trees, shrubs, and herbs. 
They mostly possess milky juice 



Euphorbiaceae. Two species : lelt 
sea spurge ; right, dwarf spurge ’ 



Euphonium, 
4-valve instrument 

By courtesy of 
Bawkes & Co. 

also plays bass 


tone, it is of the 
same pitch as 
the baritone 
saxhorn, but its 
bore is wider 
and tone fuller. 
The euphonium 
is the chief bass 
solo instrument 
in military 
bands, and 
often doubles 
the melody an 
octave below 
the cornets. It 
parts with the 
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heavier bass instruments, bombar- 
don, bass tuba, etc. Euphoniums 
are made in C and B flat, both 
played as non-transposers. In brass 
bands the B flat euphonium is 
sometimes written for on the treble 
stave, when it becomes a trans- 
poser, and the notes are placed a 
major ninth higher, i.e. • 



The open notes of the B flat 
instrument are : 



and grow in all parts of the world 
except the Arctic zones. The leaves 
are all undivided, and either alter- 
nate or opposite. The sexes are 
always in separate flowers without 
petals. About 3,500 species are 
known, including spurges, mercury, 
cassava, castor-oil plant, croton 
hevea (producing rubber), etc. 
Preparations of Euphorbia peplus 
and E. pitulifera are sometimes 
used in medicine, to relieve con- 
ditions associated with difficult 
breathing. The order is named 
after a Greek physician, Euphorbus 
(1st century b.c.). The box and 
a few allied genera formerly includ- 
ed in the Euphorbiaceae, now form 
a distinct family, the Buxaceae. 

Euphorbus. In Greek mytho- 
8- Trojan hero slain by Mene- 
laus. Pythagoras, who taught the 
transmigration of souls, believed 
that he himself had once been 
Euphorbus, and in proof he un- 
hesitatingly identified the shield of 
Euphorbus in the temple of Hera 
near Mycenae as his own. 

Euphrates, The western river 
of Iraq, flowing over the alluvial 
plain to join the Tigris and enter 
the Persian Gulf. One of the not- 
able rivers of antiquity, the joint 
valley was the home of the earliest 
civilization. The river, called Frat 
by the Turks, rises in N.E. Turkey, 
about lat. 40° N. The parent 
streams, the Kara Su and the 
Murad Su, originate well over 1 m. 
above sea level. Both flow at 
first west between snow-capped 
ridges ; the Kara Su crosses the 
plain of Erzerum, and is a big 
river, 200 ft. in width ; it breaks 
through the southern ridge by a 
series of rapids, receives the Murad 
Su at Keban Maden, flows still 
W, and then breaks through a 
second ridge by a long, narrow 
gorge, to enter the Malatia plain 
at a ^evel of about 2,600 ft. The 
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Murad Su, which 
rises near Mt. 
Ararat, has a wilder 
course than that 
of the Kara Su, 
and receives 
greater quantities 
of melted snow. 

From the plain 
the Euphrates has 
a rocky course 
through the Tauric 
mts. to Samsat, 
falling 1,500 ft. in 
about 100 m., to 


r*' ' - » 



Euphrates. Tomb oi Ezra near Kurna, at the junction 
oJ the Euphrates and the Tigris 


emerge on to the lowland and fall temporary of Aristophanes and 
1,000 ft. in 1,800 m., a broad, Gratinus, with whom he was 


majestic stream crossed until quite associated by Horace and others 
recently only by primitive ferries, as one of the chief representatives 
In the neighbourhood of Adeppo, of the old comedy. Among his 
Syria, the river is but 80 m. from comedies, of 12 of which fragments 
the N.E. corner of the Mediterra- remain, were Kolakes (the Flat- 


nean Sea, but almost immediately terers), ridiculing the wealthy 
turns definitely S.E. on its way to Callias, a patron of learning ; 
the Persian Gulf. The lowdand Marikas, an attack on the dema- 


course is in a sandy trough, 
comparable to that of the Nile in 
Egypt ; a narrow bordering strip 
is cultivable by the use of river 
water ; it receives only one 
important tributary, the Khabur. 
and consequently decreases in 
volume by excessive evaporation. 

During hot summers it becomes 
fordable; nearer Kurna, where it 
joins the Tigris, it percolates into 
marshes, losing still more water. 
The combined stream is the Shatt- 


gogue Hyperbolus {q.v.), repre- 
sented as a slave ; Demoi, lament- 
ing the unhappy condition of the 
state under the encroachments of 
democracy ; and Baptae (the 
Dippers), an exposure of the 
licentious practices of Alcibiades. 

Eurasian. Term originally de- 
noting the offspring, and their 
descendants, of a European father 
and a Hindu mother. It was 
formed out of the continental 
names, about 1820. 


el-Arab. The Euphrates has no The term now denotes any 
large modern town on its banks, European and Asiatic hybrid; 
but ancient Babylon was beside and, in geography and ethnology, 
the river. The stream is navigable characters common to both con- 


wheat is grown. Horses, sheep, anc 
cattle are reared, a great deal oi 
fruit is cultivated, and the peasants 
export butter and eggs. The Seine 
borders the dept., which is also 
drained by the Eure, Rille, and 
other tributaries of that river, 
fivreux, the capital, Elbeuf, Les 
Andelys, Bernay, Verneuil, and 
Louviers are the chief towns. 
Before the Revolution, most of 
Eure was in Normandy. Area 
2,330 sq. m. Pop. (1954) 332,514. 

Eure-et-IiOir. Department of 
France. An inland dept, in the 
N.W. of the country, it is flat and 
fertile in the S. and E., but less so 
in the N. and W. The former is 
included in the plain of Beauce, 
while the latter is known as the 
Perche and the Thimerais. The 
chief rivers are the Eure, Loir, and 
their tributaries. The most impor- 
tant products are wheat and oats. 
Apples are grown, while cattle, 
sheep, and horses are reared. 
Chartres is the capital, and Dreux 
and Chateaudun are other towns. 
Before the Revolution the dept, 
was partly in Normandy and 
partly in Orleanais. Area 2,291 
sq. m. Pop. (1954) 261,035. 

Eureka ((jlr. heureka, I have 
found). Exclamation of Archi- 
medes iq^v.)y when he ran naked 
from his bath through the streets 
of Syracuse after discovering a 
method of detecting the alloy in 
the gold of Hiero’s crown. 

Eureka. City of California, 
U.S.A., the CO. seat of Humboldt 
CO. It stands on Humboldt Bay, 


for small craft to Birejik on the 
caravan route to Syria. Its total 
length is about 1,700 m. 

Euphuism (Gr. euphuea, clever). 
Name given to the 
artificial style in which 
John Lyly(g^.u.) couched 
his famous romance. 

Euphues, the Anatomy 
of Wit, 1579, followed 
in 1580 by Euphues and 
His England. The char- 
acteristics of this “ new 
English ” were the 
balanced antithetical 
sentences marked by 
elaborate alliteration, the excess 
of classical allusion, and the ex- 
travagant drafts upon natural 
history for purposes of moral 
reflection. The high artificiality 
of euphuism carried the seeds of 
decay within it, and it died 
before the 16th century was out. 
Scott claimed to have modelled 
Sir Piercie Shafton in The Monas- 
tery on the euphuistic fashion 
which prevailed for some years. 

Eupolis (d. c. 410 b.o.). Athe- 
nian comic writer. He was a con- 


tinents. 

Eure. River ol France. It 
rises in the dept, of Orne and flows 
through the depts. of Eure-et- 



284 m. N.W. of San Francisco, 
and is served by I'ly. and airport. 
A port of entry, it is engaged in 
shipping lumber, obtained from 
the redwood forest region in which 
it is situated. It has fisheries, and 
also ships dairy and poultry pro- 
duce, Settled in 1850, it was 
incorporated in 1856. Pop. (1950) 
23,058. 

Eurhythmies (Gr. eu, well ; 
rhythmos, measured motion). Aort 
of expressing harmony by gestures. 


Loir and Eure to the 
Seine, which it enters 
near Pont de TArche, 
not far above Rouen. 
Its length is about 70 m. 
and Chartres is the 
chief place on its banks. 

Eure. Department 
of France. In the N- . 
of the country, it is a 
fairly level area, and 
the soil is fertile. Much 
of it is covered with 
forest, but elsewhere 



Eurhythmies. Two actiuUdes m a plastic exercise 
irithis rhythmic method of physical training 
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in which physical movement is 
made to reflect musical notation. 
It was invented by fimile Jaques- 
Dalcroze {q.v.). Time is shown by 
movements of the arms and notes 
by movements of the feet. The 
unit is the crotchet, which is 
indicated by a single step, longer 
or shorter notes being shown by a 
step vith one foot and movements 
with the other. Exercises for both 
arms and feet relate to syncopa- 
tion, phrasing, etc. 

The London School of Dal croze 
Eurhythmies, used by the ministry 
of Education as an official training 
college for teachers of the art, is 
at Liphook, Hants. 

Euripides (480-40(5 b.c.). Athe- 
nian tragic dranjatist. According 
to tradition, he was born on the 

island of Sala- 
mis on the day 
of the great 
naval victory 
over the Per- 
sians. A pupil 
of the sophist 
Prodicus, he 
seems to have 
been at first 
intended for a 
professi onal 
athlete, and secondly, for a painter, 
but soon took to vTiting for the 
stage. In 455 B.c. he exhibited his 
first tragedy, and in 441 gained the 
first prize for the first time. The 
last few years of his life were spent 
at the court of King Archelaus in 
Macedonia, where he died. 

Euripides was credited with 
over 90 plays in all, of which 18 
survive. He gained the first prize 
only five times, his contemporaries 
apparently regarding him as in- 
ferior to both Aeschylus and 
Sophocles and other dramatists. 
His vogue increased, however, 
after his death, and though never 
the favourite of the critics, he has 
been the favourite dramatist of 
many of the world’s poets, notably 
Virgil, Horace, and Milton. Euri- 
pides is undoubtedly a master in 
the handling of the tender and 
the pathetic. Aristotle truly called 
him “ the most tragic ” of the 
poets. A reputed misogynist 
he has yet portrayed women as 
fine as any to be found in all 
literature. As a playwright also 
Euripides stands high ; there 
is an excitement about his plots 
and a vividness in his situations, 
although they sometimes verge on 
the ridiculous, which are lacking in 
the plays of Aeschylus and Sopho- 
cles. Euripides is, in fact, the most 
human of the three dramatists, 
and this quah’ty of humanity 
accounts for his greater popularity 


in subsequent ages. Among the 
blemishes of his art may be men- 
tioned his artificial prologues and 
his too frequent use of the deus 
ex machina {q^v.) or divine inter- 
vention in unravelling a plot. 

The extant plays of Euripides 
are : Alcestis, Medea, Hippolytus, 
Hecuba, Andromache, Ion, The 
Suppliants, Heracleidae, The Mad 
Heracles, Iphigenia among the 
Tauri, The Trojan Women, Helen, 
The Phoenician Maidens, Electra, 
Orestes, Iphigenia at Aulis, Bac- 
chae, Cyclops, the last being the 
only extant specimen of a satyric 
drama. The Rhesus is certainly 
spurious. Of the plays perhaps the 
best are Alcestis, notable for its 
exquisite delineation of woman’s 
devotion ; Hippolytus, the tragic 
story of the illicit love of Phaedra, 
a plot used by Racine in his 


Phedre ; and Bacchae, a brilliant 
glorification of the worship of 
Dionysus or Bacchus. The plots of 
Euripides were all drawn from the 
old mythology, yet the characters 
are not cast ip heroic mould, but 
act and talk like Athenian men 
and women of his time, Euripides 
was accused by his contempor- 
aries of endeavouring to undermine 
faith in the gods and in morality, 
and for this supposed tendency, as 
well as for his alleged bad art, he 
was bitterly attacked by Aristo- 
phanes. See Grreek Literature. 
Pron. U-rippi-deez. 

Bibliography. Text with notes ed. 
F. A. Paley, 1857-bO ; Verse trans. 
with parallel text, A. S. Way, 
4 vols, 1912 ; trans. of individual 
plays by Gilbert Murray ; Life and 
Works, J. P. Maha^y, 1878 ; E. the 
Rationalist, A. W. Verrall, 1895 ; 
E. and His Age, G. Murra.y, 1913; 
E., a Student of Human Nature, 
W. N. Bates, 1930. 

Euripus (Gr. euripos). General 
name for a narrow channel, 
s]>ecially applied to the strait 


between the island of Euboea and 
the mainland of Greece. Sep 
Chalcis. 

Euroclydon (Gr. Euros, east 
wind ; khjddn, wave). Name given 
in Acts 27, v. 14, to the gale 
which, blowing off Crete, seized the 
ship in which S. Paul was wrecked 
on the coast of IVIalta. The form 
adopted in the R.V. is Euraquilo, 
meaning a tempestuous N.E. or 
E.N.E. wind of the hlediterranean. 

Europa. In Greek mythology,' 
daughter of Agenor, king of Phoe- 
nicia. While she was playing one 
day with her maidens, Zeus ap- 
peared in the form of a white bull, 
and Europa was induced to mount 
on the animal’s back. ,The bull 
thereupon carried her off over the 
sea to Crete, where by Zeus she 
became the mother of Minos, 
Rhadamanthus, and Sarpedon. 

kS h e was w o r - 
shipped under the 
name of Hellotis 
in Crete. 

Europa. Ger- 
man liner. Built 
at Hamburg by 
Blolmi and Voss, 
for Norddcut.scher 
Lloyd, the Eii- 
ropa was a sister 
ship of the Bre- 
men {q.v.) and 
was launched in 
1928, but dam- 
aged bv fire and 
not completed 
until 1930. She 
displaced 51,650 
tons on a length 
of 940 ft. and a l>eam of 101 ft. ; 
eight triple sets of turbines allowed 
a speed of 26-5 knots. On her 
maiden voyage to New York she 
set np a new record by crossing 
from Cherbourg to Ambrose Light 
in 4 days 17 hours 6 mins. ; in 
1932 she bettered her own record 
by 3 hrs. 15 mins. In 1935 this 
time was beaten by the French 
liner Normandie. Throughout the 
Second Great War the Europa was 
laid up at Bremerhayen ; in 1945 
the U.S. govt, took her over lor 
use as a troopship ; and in 1946 
she went to the Compagnie 
Gendrale Transatlantiquc and was 
renamed Libertd. On Dec. 8 that 
year she sank in Havre harbour. 
Raised in April, 1947, and re- 
equipped, she siviled anew in 1950. 

Europa Point . H eadland at the 
extremity of the peninsula of Gib- 
raltar, Spain, just S.E. of Europa 
Bay. To the N.W. is Little Europa 
Point and to the E. Great Europa 
Point. Europa Bay is a small cir- 
cular inlet in the S.W. coast of the 
peninsula just S. of Shingle Point. 



Euripides, 
Greek dramatist 



Europa. The story of Europa depicted by Paolo Veronese 

Doge's Palace, Venice 
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EUROPE : ITS GEOGRAPHY, CULTURE, HISTORY 

E. STERN-HTJBARTH, A. D. INNES and G. P. GOOCH, D.Litt. 


Europe, in many respects of climate and other natural features the most favoured of the land masses of the earth, 
for a number of centuries dominated the world, both militarily and economically. Its rise, its long period of 
power, and its disruption by wars are here described. For the story of Europe after 1945, see N.V. 


Europe, smallest but one of 
the earth’s continents, takes its 
originally Greek name from the 
Semitic word ereh, dark ; it is 
the Occident, as compared with 
the Orient of Asia. In fact it is a 
huge peninsula of the greatest con- 
tinent, Asia, with which it forms 
Eurasia — a term meaning the 
Old World in comparison with the 
New, i.e. American, hemisphere. 
The borders between Europe and 
Asia are conventional ones de- 
termined neither by a clear-cut 
difference in physical conditions, 
nor by a racial or linguistic dis- 
tinction. Europe covers just over 
4 million sq. m., with about 500 
million inhabitants. 

Its outstanding physical char- 
acteristic is the deep inroad 
made by the sea into its surface. 
This produces a coastline with a 
length of 23,250 m., slightly 
longer than that of Africa. This 
coastline embraces a dozen penin- 
sulas, of which the most extensive 
are Scandinavia, Finland, Kola, in 
the N., and the Iberian, Balkan, 
and Italian peninsulas in the S. 

Influence of Sea on Climate 

These inroads of the sea into 
the land also affect the climate 
of Europe, which is dominated 
virtually all over the continent 
by oceanic air currents and 
temperatures ; and while Europe’s 
greatest distance W. to E. is 3,150 
m., and N. to S. nearly 2,500 m., 
the furthest inland city (Sverd- 
lovsk in the Urals) is only 800 
m. from the sea, and excluding 
Russia, only a fraction of that 
distance. The coast is surrounded 
by islands which link it, in the 
S.E. with Asia by the Greek 
archipelago, in the S. with Africa 
by Sicily, in the N.W. with 
America by the British Isles. 
The narrow strip of the Bosporus, 
and the 10 J m. strait of Gibraltar 
separate it from Asia and Africa 
respectively. The 100-fathom line 
runs from the Spanish coast to 
the Bay of Biscay and from there 
sweeps around the British Isles 
to the S. of Norway, whose 
rugged coast drops deep into the 
sea ; including the comparatively 
flat and shallow North and Baltic 
Seas, the continent of Europe, 
together with its submerged 
parts, is therefore considered 
as stretching to beyond the W. of 
Ireland. 


Physically, Europe is the con- 
tinent with the lowest average 
altitude — 1,000 ft., against e.g. 
3,200 ft. over Asia ; plains, up to 
650 ft., cover 60 p.c. of its surface ; 
its highest mountain range, the 
Alps, reaches 14,600 ft., the 
Carpathians 8,100 ft., the Gran 
Sasso in Italy nearly 8,900 ft., 
the Mulahacen in the Sierra 
Nevada 10,600 ft., and the Pie 
d’Aneto in the Pyrenees just 
under 10,400 ft. A great variety 
of other mountains have peaks of 
4,000-7,000 ft. ; as watersheds, 
they account for the fluvial system. 

Rivers and Canals 

Its greatest rivers flow across 
the plains of the E., the principal 
one being the Volga with a length 
of 2,500 m., followed by Dnieper, 
Don, and Dvina. Europe’s second 
longest river, the Danube with 
1,780 m., has woimd its way 
through mountain ranges. With 
the Rh6ne, the Po, and the Rhine, 
it belongs to the Alpine watershed, 
though the mouths of these 
rivers are far apart. The Vistula, 
Oder, and Elbe, three great central 
European rivers, have likewise 
the area of their sources in com- 
mon, between the Tatra and the 
Sudeten Mts. ; the same applies to 
most Spanish rivers. As most of 
the navigable rivers from the 
French Atlantic coast to the 
Gulf of Finland cross the plains 
in a slow and steady flow, they 
have been linked by a network 
of canals which, in France, 
connects Atlantic with Mediter- 
ranean ; in Germany, North Sea 
with Baltic, North Sea with 
(via Danube) Black Sea ; in 
Russia, Caspian with Arctic and 
Baltic, Baltic with Black Sea. 

Geology. The oldest parts of 
the continent are in the N. and 
extreme W., from Ireland to 
Finland, consisting mainly of 
igneous Archaean rock. The huge 
E. plain which covers European 
Russia, Poland, Denmark, N. 
Germany, and the Low Countries 
is the result of erosion from the 
mountains in the S., and glaciation 
in the N., during the Diluvial 
period. All folds S. of the belt of 
Archaean rocks are considered as 
consequences of a process which 
started during the Mesozoic, and 
reached its climax dming the 
Tertiary period. Folded mountains 
arose, either by tectonic pressure. 


or by the eruption of huge masses 
of magma ; the latter in particular 
accounts for the mountains of 
W. Scotland, the French central 
massif, the Eifel W. of the Rhine, 
and the Bohemian mountain 
chains. Farther south however, 
frequent earthquakes and volcanic 
eruptions produced folds of great 
len^h, by lateral pressure (this 
process has not entirely died 
down, as indicated by continuing 
volcanic activity — Vesuvius, Etna, 
Lipari Islands) and, by counter- 
action, created simultaneously 
deep grooves and plains, such as 
the Hungarian Alfold and the 
plains of the river Po. The latest 
tectonic transformation took place 
during the Diluvium, when the 
Baltic and North Seas came into 
being by slow subsidence of their 
soil, and Asia and Africa were 
separated from Europe. During 
that period all N. Europe in- 
clusive of the British Isles was 
covered with ice, while the 
approaches of the high mountains 
were penetrated by glaciers such 
as still remain in the Alps. In 
the neighbouring plains the diluvial 
deposits — moraines, sand, etc. — 
mostly determine the character 
of the soil, and to some extent 
the climate. 

Rich Variety 0! Minerals 

This great variety of geological 
transformation to which Europe 
was subjected accounts for its 
comparative wealth in minerals. 
It yields iron ore in Sweden, 
Britain, France, Germany, Austria, 
and Russia ; zinc in Britain, Italy, 
and Germany ; tin in Britain 
and on the Czech-German border ; 
lead in Britain, Spain, Czecho- 
slovakia, and Germany ; copper 
in Britain, Sweden, Russia, and 
Germany ; platinum, gold, and 
silver in the Urals, the last two 
also in the Carpathians ; mercury 
in Spain and Carinthia. Coal is 
widely distributed, but partic- 
ularly in Britain, Belgium, Ger- 
many, and S. Russia. Petroleum 
is found in Rumania, Poland, 
Russia, and to a smaller extent in 
Austria, Hungary, Hanover, and 
Alsace. Bauxite comes mainly 
from France, Hungary, and Swit- 
zerland. Many rare radio-active 
elements have considerable de- 
posits on European soil. 

The tectonic origin of Europe’s 
surface produced a number of 
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lakes, most of which, however, 
were the results of the diluvial 
floods. The largest are Ladoga 
with 7,100 sq. m. ; Onega, 3,600; 
Wener, in Sweden, 2,200 ; Wetter, 
likewise in Sweden, 730 ; Balaton, 
in Hungary, 250 ; Geneva, 225 ; 
Constance, 205 sq. m. Other rem- 
nants of the great flood still 
exist as swamps in Russia, along 
the Pripet river and near the 
Caspian, but most are subjected 
to systematic drainage. 

Climate. Except for its arctic 
N., Europe belongs to the moderate 
zone of climate ; but it enjoys a 
milder temperature than would 
normally exist at its latitude. 
The Gulf Stream affects its W. 
and N. coasts, and W. winds 
prevail. Also the E.-W. direction 
of all important mountain ranges 
does not put obstacles in the way 
of the warm streams of oceanic 
air, which penetrate deep into the 
E. As a result the Norwegian 
coast is 35° E. and the Baltic is 
' 22° E. warmer in the winter than 
the world average for correspon- 
ding latitudes. The same applies 
to the N. of Scotland — 35° F. 
above the average in Jan. — and, 
with a decreasing curve, to all 
parts near the W. and N.W. 
shores. The 32° E. isotherm, 
which limits the area frostbound 
during the winter, runs from the 
North Cape through Hamburg, 
the Alps, the Balkans, the 
Crimea, to S. of the Caucasus, 
which separates Europe from 
Asia. In summer, temperatures 
are normal for the latitude. 

The rainfall exceeds 60 ins. 
annually on the highest areas and 
on parts of the W. coast. The 
Pyrenees, ^ Alps, Balkans, and 
Caucasus include districts where 
the rains exceed 40 ins., but most 
of Europe has an annual precipi- 
tation of between 20 and 40 ins. 
Spain and E. and N. Russia receive 
less than 20 ins. The Mediter- 
ranean peninsulas are lands of 
clear sides with a maximum 
duration of sunshine in excess of 
2,500 hours annually. Scandinavia 
is a cloudy area with less than 
half as much sunshine. 

Vegetation. European flora is 
largely the result of its geological 
development. During the Tertiary 
period the soil was covered by 
tropical and subtropical vegeta- 
tion ; in the Diluvial period it was 
covered by arctic plants still found 
in the higher mountain ranges ; 
and when the ice vanished, other 
plants, mainly from the E., 
immigrated with the increasing 
warmth and humidity. There are 
now four clearly distinguished 


zones of vegetation : the Arctic^ 
with treeless tundra carrying moss, 
lichen, and rampant shrubs ; the 
Central European pine and leafy 
woods, with summer-green mea- 
dows ; the Mediterranean belt, 
with evergi-een plants and tropical 
palms ; and the S. Russian grass 
steppe, branching off into Hungary. 

Economic plants are the olive 
tree, in Greece, Italy, and Spain ; 
vine up to about 50° N. ; wheat 
to about 60° N. (in specially 
vernalised varieties, much farther 
N.) ; rye to nearly 70° ; maize in 
Rumania, Hungary, Italy, and 
N. Spain ; oranges, figs, and other 
fruits, mainly along the Mediter- 
ranean and in Portugal. Trees 
range from plane, chestnut, and 
cork-oak in the S. to beech, oak, 
and lime in the central zone, 
birch and pine in the N. 

Dairy farming and cattle breed- 
ing are spread over nearly the 
whole continent. The fauna of 
Europe, except for birds and 
small animals, is not so much the 
result of climate and geology as 
of man’s influence, which elimi- 
nated most of the larger wild 
animals not qualifying for domestic 
exploitation. 

Population. Europe’s inhabi- 
tants can be placed roughly in 
three large main linguistic or racial 
groups : Latin, Germanic, and 
Slavonic. Embraced by both the 
former are the small remnants of 
the Celts ; by the latter those of 
the Balts. Finns and Hungarians, 
Greeks, Albanians, Turks, Basques, 
some Jews, and gypsies belong to 
none of the three main groups 
which, together, represent 90 p.c. 
of Europe’s population. The 
number of different languages is 
about 70, half spoken by at least 
one million people each, 13 of 
them 'within European Russia ; 
the other half together by only 8 
millions. See table p. 3179. 

Religions of Europe 

The religious grouping shows 
more than 96 p.c. Christians, of 
whom Roman Catholics with 
44 p.c. (in the Irish Republic, 
Prance, Spain, Portugal, W. and 
S. Germany, Italy, Austria, Hun- 
gary, Poland) are the strongest 
numericaUy. Protestantism, with 
28 p.c., is dominant among the 
Germanic peoples, Finns, Esto- 
nians, Letts, and in parts of 
Czeoho-Slovakia and Hungary. 
The Orthodox churches count 
about 25 p.c. among the Eastern 
Slavs, Greeks, Rumanians, and 
other Balkan nations. There are 
about 12 million Mahomedans ; 
and some 2 million Jews (some 
9*6 million before 1939). 


After the Second Great War 
(treating Germany as one national 
unit) Europe held within its 


STATES OP EUROPE, 1957 tw 
ORDER OP POPULATION 

European llussia 
(Torniany 
United Kingdom 
Italy 
France 
Spain 
Poland 
( llumania 
( Yugoslavia 
Czecho-SIovakia 
Netherlands 
Hungary 
Belgium 
Portugal 
Greece 
Bulgaria 
Sweden 
Austria 
Switzerland 
Denmark 
Finland 
Norway 
Irish Republic 
Turkey-in -Europe 
Albania 
Luxemburg 
Iceland 
Monaco 
Lieclitenstein 
San Marino 
Andorra 
Vatican City 


boundaries seven large states, with 
over 20 million inhabitants each ; 
11 medium ones, with between 5 
and 20 millions each ; nine small 
ones, with below 5 millions ; and 
five midget states, with under 
100,000 each. In extent of terri- 
tory, however, Sweden ranks 
fourth among the great powers 
(above Germany) ; Finland and 
Norway sixth and seventh respec- 
tively, above Poland ; Iceland 
16th, above Hungary ; and the 
Netherlands and Belgium, between 
Switzerland and Albania. 

Virtually none of these Euro- 
pean nations has a completely 
homogeneous population. In S'wit- 
zerland the largest part speaks a 
German dialect, two smaller ones 
French and Italian, and a fraction 
Romansch. Belgium is split be- 
tween the French element of the 
Walloons and the Germanic Flem- 
ings. France has Germanic Flem- 
ings and Alsatians, Celtic Bretons, 
and Basques. Great Britain has 
Germanic, Celtic and older ele- 
ments. Germany has Nordic, 
Dinaric, and Alpine peoples, and 
Slavonic remnants ; Italy, Lango- 
bardian and Moorish strains ; while 
Russia, dividing its European 
people into Great Russian, Ukrain- 
ian, and White Russian, contains 
partly Asiatic populations. In 
Spain are Iberian and Celtic ele- 
ments, infiltrations of Germanic 
Goths, Vandals, and Semitic Moors 
and the larger part of the remain- 
ing aboriginal Basques. 
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The density of population, mdi- 
cative likewise of the state of civili- 
zation and economic activity and 
prosperity, varies widely. A belt of 
the densest population, with over 
250 per sq. m., reaches from Lan- 
cashire and Yorkshire, through 
London, the Netherlands, and Bel- 
gium, along the Khine to the Alps, 
through the centre of Germany 
(Thuringia, Saxony), S. Poland, 
deep into the industrial area be- 
tween Kiev and Stahngrad. An 
extension runs S. of .tjae Alps from 
Lombardy through the Italian 
peninsula to Sicily. Along these 
belts are situated all the areas of 
densest population, with more 
than 500 inhabitants per sq. m. 

Apart from the mountainous 
districts — the Scottish Highlands, 
Pyrenees, Alps, Carpathians, etc. 
— and large parts of the Scandi- 
navian peninsula, areas with fewer 
than 20 inhabitants per sq. m. are 
found only in N.E. Russia, around 
the Caspian, in Finland, and on 
the Spanish plateau (which became 
sterile in consequence of senseless 
and radical deforestation in the 
Middle Ages). 

How Religion Affected Civilization 

European civilization and culture 
are, to a large extent, linked with 
religious development. Springing 
from the Mediterranean (Greece 
and later Rome), civilization 
shifted its centre slowly, first to 
the Romance countries until, in 
the Middle Ages and later, the Ger- 
manic nations came to share it, 
while the E. Mediterranean and the 
adjacent Balkans lost their pre- 
dominance, largely after conquest 
by the Turks. The E. of Europe, 
partly because of its Orthodox 
Church with Byzantine influence, 
and the influx of Asiatic popula- 
tions, developed a civiHzation in- 
dependent of the general European 
one. The comparatively high de- 
gree of European culture is largely 
the result of its great variety of 
conditions. Its numerous geogra- 
phical sectors have easy access one 
to another, and this exchange has 
prevented localised stagnation. 
The general standard of education 
is highest in the N. and N.W., 
lowest in the E. and Spain, though 
in Soviet Russia the number of 
illiterates is rapidly dwindflng. 

Industry. The belt of densest 
population is identical with Eur- 
ope’s main economic arteries. 
Agriculture, favoured by the large 
extent of the plains and the com- 
paratively mild climate, continues 
to play a primary part in Europe’s 
economic life, while the incom- 
parable coast has made fishing 
more significant than on any other 


continent. Industrial development, 
based upon the exploitation of 
large coalfields, took place in the 
course of little more than the 1 9 th 
centm'y. Apart from the zones of 
densest population mentioned, 
main industrial centres are the 
heart of Sweden, the Rhone valley, 
Catalonia and the Basque N. of 
Spain, and a few" big cities, e.g. 
Paris, Berlin, Hamburg, Warsaw", 
and Moscow. 

Gradual Exhaustion of Natural Resources 

Between these and other parts 
of the continent there is an ex- 
change of raw materials and 
finished goods, although the ex- 
ploitation of Europe’s natural re- 
sources, especially ores, has long 
reduced the available quantities 
so as to make imports from over- 
seas a necessity. Iron ore, for many 
European coimtries, comes mamly 
from Sweden and Spain, but gold, 
silver, copper, and mineral oils 
mainly from outside Europe. The 
continent’s proportion in the world 
production of coal, iron, zinc, and 
lead is rapidly dropping, partly 
because of greater American and 
Asiatic Russian output. Europe 
mined 60 p.c. of the world’s coal 
in 1900, but only 45 p.c. in 1929. 
For steel the corresponding figures 
are 65 p.c, and 35 p.c. 

Industrial development in speci- 
fic areas is due to historical factors 
like the transformation of domestic 
crafts into mass-production. Thus, 
specialised textile industries are 
found in Lancashire, N.E. France 
and Belgium, S. of the Ruhr in 
Krefeld and Wuppertal, in Sax- 
ony, Czecho -Slovakia, Austria, 
Switzerland, N. Italy, in Lyons 
(for silk), in Lodz, and around 
Barcelona. Glassware and cera- 
mics flourish in Britain, Belgium, 
Thuringia, and Bavaria, Czecho- 
slovakia, and along the German- 
French borders. Electrical and 
chemical industries, compara- 
tively independent of proximity to 
heavy raw materials, have deve- 
loped in or near London, Man- 
chester, Paris, Marseilles, Berlin, 
Co]ogne,Frankfort-on-Main, Mann- 
heim, Halle, Zurich, Milan, Vienna, 
Prague, Bmo ; the same applies to 
motor car, optical, photographic, 
and other industries. Watches are 
a speciality of Switzerland ; before 
the Second Great War, toys were 
a speciality of Nuremberg and 
Thuringia ; clocks of S. Germany ; 
women’s fashions originate in 
Paris, sports equipment in Great 
Britain, etc. 

In order of industrial develop- 
ment the countries can be listed as 
follows : Great Britain, Belgium, 
Germany (pre-war), France, Italy, 


Switzerland, Czecho-Slovakia, Aus- 
tria — these last two forming a 
transition from the agrarian to the 
industrial state ; the Netherlands 
and Norway, important trading, 
if not industrial, countries ; Spain 
and Sweden, exporters of raw ma- 
terials and foodstuffs ; Poland, 
with coal, zinc, and timber, and 
Rumania, with petroleum, agra- 
rian countries with less developed 
industries. The Balkan states, 
Portugal, and Ehe are countries 
whose economic life is based ex- 
clusively upon agriculture. Euro- 
pean Russia, though building 
large industries since about 1925 
on a Communist basis, is still es- 
sentially dependent upon farming 
and forestry. 

Communications. Europe’s geo- 
graphical structure and position 
in relation to other land masses 
favoured its growth as a world 
centre of communications. Trans- 
port throughout the continent it- 
self benefited from the many navi- 
gable rivers, the wide plains, and 
the early rise of chains of settle- 
ments, and Europe possesses a 
close network of highroads and 
railways, insufficient only in the E. 
and S.E. The Danube, Vistula, 
Volga, Elbe, Rhine, and Loire, and 
to a lesser degree the Oder, Weser, 
Seine, serve as national, and some 
of them as international, water- 
ways, and are interlinked by 
canals. They connect great ports 
whose prosperity was made pos- 
sible by the many secondary seas 
penetrating into the continent. 
Most of the chief ports face the 
Atlantic : Hamburg, Bremen, Rot- 
terdam, Antwerp, Southampton, 
Liverpool, Glasgow, Cherbourg, and 
Bordeaux. Others serve the Medi- 
terranean, and include Marseilles, 
Barcelona, Genoa, Trieste, Brindisi, 
and Piraeus. 

The European railway netw"ork, 
thickest in Belgium and next to 
that in Great Britain, covered, 
before the Second Great War 
wrought havoc upon it, just over 
250,000 m. 

European Air Lines 

Motor highroads, a compara- 
tively new feature, facilitated the 
development ot large-scale road 
haulage in the central and W. 
parts of Europe. Air lines on 
schedule were inaugurated in 1919 
and rapidly augmented ; they 
serve for the rapid transport not 
only of passengers, but of valuable 
or perishable goods as well. By 
the middle of the century regular 
routes flown in Europe (including 
European Russia) covered 300,000 
m., and total mileage flown in a 
year by aircraft under schedule 
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was 150 million m., the number of 
passengers was approx. 9,000,000, 
and the amount of freight and mail 
carried by air exceeded 100,000 
tons. 

Economic Position. Europe, 
as the sphere or origin of capitalist 
economy, and of politico-economic 
colonisation, was in the 19th cen- 
tury the world’s economic centre, 
Its own raw materials, however, 
proved progressively insufficient 
for requirements ; in foodstuffs, 
likewise, Europe became more 
dependent on supplies from over- 
seas, especially from the young 
colonial territories. In exchange 
for such supplies, Europe provided 
the whole world with finished 
goods and with capital. London, 
before the First G-reat War, was 
the world’s money market and its 
most important wool exchange, 
while cotton interests looked to 
Liverpool, furriers to Leipzig, etc 
This whole predominance of 
Europe was undermined by and 
in consequence of that war, which 
enriched countries overseas while 
forcing many hitherto industrially 
undeveloped ones to create their 
own factories, and transformed the 
U.S.A. from a debtor nation into 
the world’s greatest creditor. It 
opened world markets for Ameri- 
can and for cheap Japanese goods. 
Against such competition, Eur- 
ope’s weakened economic struc- 
ture had an uphill struggle before 
the Second Great War. 

Reasons for Europe’s Economic Decay 

The creation in 1919 of a num- 
ber of small states all bent upon a 
maximum of independence from 
neighbours with whom previously 
they had been economically united; 
an ill-advised protectionist policy 
resulting therefrom ; and Russia’s 
withdrawal from European capi- 
talist trade, were contributory 
reasons for the decay of Europe’s 
economic pre-eminence. Attempts 
at countering these evils by pacific 
economic unification {see Euro- 
peanism) were opposed by Fas- 
cism and Nazism, which exploited 
misery and dissatisfaction in the 
direction of aggression. These 
false doctrines completed the 
downfall of Europe as the contin- 
ent of civilization, prosperity, and 
leadership of the world ; left it 
dependent for its food rations, 
raw materials, and working capital 
upon loans by the U.S.A. and 
colonial countries ; and, though 
officially participating in the new 
United Nations organization, with 
severely clashing plans, aims, and 
ideologies among the main powers. 

A movement, long rampant, but 
brought to a climax by the Second 
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Great War for the complete eman- 
cipation from Europe of the colo- 
nial peoples, -was a consequence as 
well as a confirmation of Europe’s 
decline {see India, Indonesia, Viet- 
nam, etc.). Independence, if won 
by amicable arrangement, does 
not necessarily mean any decrease 
in the exchange of goods and ser- 
vices, but the political predomi- 
nance over the rest of the world 
once possessed by Europe has 
ceased. Increase of skill, harder 
work, better scientific and tech- 
nical equipment, and more nearly 
perfect organization of EuropQan 
man and his resources, and the 
example he may thus set in creat- 
ing a harmonious, satisfied, and 
civilized community, can alone 
assure Europe any possible re- 
maining superiority in the world. 

Edgar Stern-Rub artli 

History. The continent of 
Europe with its present contours 
emerged after the last ice age, pro- 
bably not less than 20,000 years 
ago. For untold ages before, the 
greater part of it had been sub- 
jected to Arctic or tropical con- 
ditions of varying intensity, so 
that geologists divide the whole 
period into a succession of ice 
ages with non-Arctic intervals 
between them. Man had existed 
before the last ice age, but the new 
Europe was repopulated, not by 
the descendants of the “ drift ” 
men, but by men who, moving 
from warmer regions, made their 
way across it as the ice receded. 
In the course of some thousands of 
years tribes coming either from the 
east or out of Africa had spread 
thinly over the habitable area, 
settling in communities, acquiring 
to a limited degree the arts of 
agriculture, and developing the 
use of tools and utensils. 

The Battle-Axe Folk 

It is still not known for certain 
where the people lived who de- 
veloped the ancestral Indo-Euro- 
pean language. Philologists no 
longer think that their home was 
Asia, but place it rather in some 
area of south Russia or the Hun- 
garian or German plains. Groups 
of proto-Nordic physical type, 
with a culture distinguishable by 
its stone battle-axes and cord- 
decorated pottery, are known in 
the Saxo-Thuringian area of Ger- 
many about the upper Saale, and 
in south and south-west Russia, 
at the end of the Neolithic period, 
and some scholars favour the view 
that these are the folk among 
whom the Indo-European mother- 
tongue arose ; but it is not clear 
which group, if either, was the 
parent one. The migrations of the 
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Battle-Axe folk, however, heralded 
the beginnings of the Bronze Age 
in Europe, and the differentiation 
and spread of the Indo-European 
languages must have begun about 
the same time. The Indo-Euro- 
peans who made their way across 
Europe, imposing their language 
on the peoples already there, are 
divided into five main groups : 
Celtic, Italic, Greek, Teutonic, 
Slavonic. 

The Celts, who appear to have 
consolidated into a distinct ethnic 
group in and around the upper 
Rhine and upper Danube, moved 
from their homeland in a succession 
of waves in the late Bronze and 
early Iron Ages, dominating but 
not exterminating the earlier in- 
habitants of modern France, the 
British Isles, northern Spain, 
parts of Germany, and Bohemia. 
The Italic group, closely related to 
the Celts, moved down into the 
Italian peninsula. The ancestors 
of the classical Greeks began to 
make their way down into the 
Balkan peninsula early in the 
second millcnium b.o. The Teu- 
tonic peoples seem to have de- 
veloped around the Baltic, occupy- 
ing north Germany and Scandin- 
avia and then pushing the Celts 
southward, coming into touch with 
the Romans in the Cimbric War of 
the late 2nd century B.o. Caesar’s 
conquest of Gaul prevented their 
permanent advance beyond the 
Rhine until the great migrations 
of the 3rd to the 5th centuries a.d. 
The movements of the Slavonic 
group came later still. 

Beginning of European History 

European history may be said 
to begin with the Bronze Age 
civilization of Minoan Crete {q.v.), j 
which dominated the islands and 
coasts of the Aegean Sea. This 
essentially Mediterranean civiliza- 
tion developed by the Cretans, a 
Mediterranean people, was adopted 
by the mixed Indo-European and 
Aegean inhabitants of the Pelo- 
ponnesus, and flowered afresh, 
after the fall of Cnossus, as the 
Mycenaean culture. The trade of 
the Bronze Age Mycenaeans with 
peoples farther north and west 
was of vital importance in the 
development of Europe, and made 
itself felt indirectly as far afield as 
Scandinavia and the British Isles. 
Mycenae went down under fresh 
migrations from the north. During 
the subsequent upheavals, the use 
of iron spread to Greece, perhaps 
from Anatolia. 

As things settled down, Greek 
political organization developed 
rapidly in the form of the city 
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state. The system was fostered by 
geographical conditions. 

Maritime and commercial de- 
velopment followed naturally, as 
there was easy communication by 
sea with W. Asia and Egypt. 
Between 700-500 b.c. a high 
political organization was attained 
by many city states, together wdth 
a remarkable intellectual and 
artistic activity. The Greeks were 
so far in advance of the rest of the 
world that it has been said that 
“ nothing moves in the world 
which is not Greek in origin.” 
The statement is not strictly true. 
Moving forces, notably Christian- 
ity, have come out of the East ; 
Celts, Romans, and Teutons have 
all made contributions ; but the 
truth remains that the most active 
forces of progress developed with 
the Greeks. 

The Italic peoples found their 
way through the passes in N. Italy, 
crossed the Lombard plain, and 
pushed S., breaking across the 
Apennines into the W. plains. 
There they fought with the earlier 
inhabitants, notably the Etruscans, 
themselves immigrants from Asia 
Minor. The Italians, like the 
Greeks, developed politically on 
the city state system. Greeks and 
Italians alike seem to have passed 
through a stage when each state 
had an hereditary monarch to a 
stage when the monarchy was ab- 
sorbed by an aristocracy, displaced 
in its turn by a military despotism 
or tyranny. 

The Rise of Rome 

The primacy among the Latin 
states, whose league stretched S. 
from the Tiber, was won towards 
the end of the 6th century b.c. by 
the Romans, whose city, Rome, 
founded according to tradition in 
753 B.O., was the barrier fortress 
between Etruscans and Latins. 

The 5th and 4th centuries b.c. 
formed the most brilliant period in 
Greek history, in which first the 
Hellenes stemmed the westward 
pressure of the Asiatic powers, then 
carried their own political, literary, 
and artistic development to its 
highest point, and, led by Alex- 
ander the Great, shattered thy 
great empire of Persia. The passion 
of each state for individual inde- 
pendence, and mutual jealousies 
among them, prevented the Greeks 
from budding up a common 
national structure. Neither Athens 
nor Sparta succeeded in establish- 
ing her own supremacy over the 
rest of the states ; Macedon at last 
won the leadership about 340 B.c., 
but failed to create a um'ted empire. 

Meanwhile Rome, after a severe 
struggle, broke up the Etruscan 


power, which received its coup de 
grace at the hands of Celtic in- 
vaders from the N., who pene- 
trated as far as Rome (394 b.c.), 
but then rolled back beyond the 
Apennines to the plain of the Po. 

The Romans blocked the Celtic 
invasion of Italy, and, freed from 
the severe Etruscan pressure on the 
N., gradually came to dominate the 
Latin states and the kindred 
tribes, Sabines, Aequi, Volsci, and 
Samnites, who were pushed down 
on the E. and S., after the Latin 
occupation of the lands W. of the 
Apennines. Rome, compelled by 
her position to maintain a political 
organization adapted to military 
needs, won in Italy undisputed 
ascendancy. 

Meanwhile the death of Alex- 
ander the Great, in 323 b.c., left 
his empire to a century of disinte- 
gration. That same century, 300- 
200 B.C., saw the great struggle 
between Rome and the Semitic 
power of Carthage, which had estab- 
lished itself in N. Africa, to some 
degree in Sicily, and in Spain. 
Carthage was not decisively crushed 
until 202 b.c. Italy had supported 
Rome in the momentous conflict ; 
the result of which was that not 
only was Rome's ascendancy over- 
whelmingly confirmed in Italy, but 
her sway was also established in 
the Spanish peninsula, with its 
mixed population of Celts and pre- 
Celtic Iberians. 

During the next 170 years (200- 
30 B.c.) the domindon of the Roman 
republic expanded. The conquests 
of J ulius and Augustus Caesar 
completed the subjection of aU 
Europe W. of the Rhine- and S. of 
the Danube, including the whole 
Celtic or partly Celtic area, except 
Britain, of which the part now 
called England was absorbed 100 
years later. But aU along the 
Rhine and the Upper Danube, the 
Teutons were now pressing upon 
the Roman frontier. The system 
which had built up the might of 
the Roman republic was not 
adapted to the administration of 
so heterogeneous an empire. Con- 
centration of control was a neces- 
sity. Augustus gathered into his 
own hands the powers that enabled 
his genius to shape an imperial 
system under a single control. 

For 400 years and more, the 
civilized world meant the Roman 
empire, which covered much of Eu- 
rope and parts of Asia and Africa. 
On its borders there was incessant 
war ; within it reigned the Roman 
Peace, save when the death of an 
emperor afforded a commander in 
some distant province the chance 
of snatching at the imperial purple. 


W. of the Adriatic and the 
Rhine, the peoples of the continent 
became thoroughly Latinised in 
language and political ideas, though 
across the Channel Latinism "was 
little more than a superficial veneer 
which touched not at all either 
Celtic Ireland or the Celtic north 
of the island of Britain. In the 
Balkan peninsula, Hellenism held 
its own against Latinism except in 
that part of the province of Dacia 
that became modem Rumania. 

Towards the end of the 3rd cen- 
tury A.D. Teutonic hordes were 
surging against the Roman barrier, 
pressing now southward as well as 
westward upon the middle and 
lower Danube. At the close of the 
3rd century the imperial system 
was reorganized by Diocletian, and 
a few years later by Constantine, 
who transferred the headquarters 
of the empire in 330 from Rome to 
Byzantium, which he renamed 
Constantinople. At the same time, 
after three centuries of repression 
and persecution, Christianity be- 
came the popular religion under 
the imperial sanction, and the 
ecclesiastical organization of the 
Church was officially recognized. 
Rome thus acquired the religious 
primacy of western Christendom 
when her political primacy was lost. 

Barbarian Irruptions 

With the beginning of the 6th 
century, when the empire was 
parted into E. and W. under the 
two sons of Theodosius, the flood- 
gates of the imperial frontiers 
burst, and the Teutons swept over 
the barrier. The Visigoths burst 
into Italy under Alaric, and moved 
W. into S. Gaul and Spain, whither 
they had been preceded by Vandals 
and Sueves. Behind the Goths 
came a more terrible conqueror, 
Attila and his Huns, not Teutons, 
but Tartar hordes who for two 
generations had been moving across 
S. Russia from Central Asia. The 
Goths in the W. had chosen to pro- 
fess allegiance to the empire ; they 
helped the imperial armies to turn 
back the Huns at Troyes, 451. 

The dispersal of the Huns made 
way for fresh Teutonic irruptions. 
The Ostrogoths, after overrunning 
much of the Balkan peninsula, 
turned W. and established a new 
Gothic dominion in Italy under 
Theodoric, who called himself a 
lieutenant of the single emperor 
now reigning at Constantinople. 
Then at the beginning of the 6th 
century the Teutonic Franks swept 
over the Rhine and made them- 
selves masters of the land which 
stiU bears their name, though the 
Franks themselves never com- 
pletely Teutonised the country, 
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which remained persistently Latin. 
At the same time the native cus- 
toms of the Franks in France, as of 
the Goths in Spain, fusing wnth the 
established Latin system, produced 
the social and political system 
known as feudalism. Other Teu- 
tonie tribes followed ; Burgundians 
into the Ehone valley, and Lango- 
bards into the Lombard plain. The 
latter established their lordship 
over most of Italy, the Ostrogoths 
having been extirpated by the 
generals of Justinian, whose suc- 
cessors failed to retain the domina- 
tion of the E. over the W- But no- 
where did the Teutons effectually 
Teutonise populations already 
Latinised. Italy, France, and Spain 
remained essentially Latin, though 
Latinism hardly expanded E. of the 
Rhine or N. of the Danube. 

With the rise of Mahomedan- 
ism in the 7th century, Europe was 
once more threatened with Orient- 
alism. Early in the 8th century 
the Moors invaded Spain and drove 
the Christians into its N. comers. 
But when they flooded over the 
Pjmenees, their armies were shat- 
tered by Charles Martel at the 
battle of Tours or Poitiers, 732, and 
the tide was rolled back for ever 
behind the Pyrenees, though 
Saracen sea-rovers established a 
footing in Sicily. In the E. the 
Mahomedan onslaught had been 
hurled back 14 years before by the 
emperor Leo the Isaurian under 
the walls of Constantinople. Ex- 
cept in the S. of Italy all sem- 
blance of control by the emperor 
at Constantinople, vanished from 
W- Europe. 

The Empire o! Charlemagne 

Charlemagne now revived the 
W. Empire. He crossed the Pyre- 
nees and drove the Moors S. of the 
Ebro. He completed his father’s 
work of crushing the Lombards 
in Italy. His armies smote the 
heathen Saxons in the N. and the 
Bavarians in the S., and compelled 
them to adopt Christianity ; still 
pushing E., they shattered^ the 
Mongolian kingdom of the Avars in 
Hungary. At the instance of the 
pope, Charles was crowned emperor 
m Rome on Christmas Day, 800. 
When he died in 814, the Elbe and 
the Adriatic were approximately 
the E. boundaries of the new Holy 
Roman Empire which he had 
created.^ The Danube still re- 
mained in effect the N. boundary of 
the Byzantine empire. 

Under the grandsons of Charle- 
magne his empire parted into three 
domains, the W., which shaped it- 
self into the kingdom of France, the 
E., which was German, and the m- 
termediate, “ middle,” or Burgtm- 
dian, which stretched from the 
North Sea to the Gulf of Lions, and 


included most of Italy, the S. of 
which, however, still belonged to 
the E. Empire. The crown of the 
Holy Roman Empire generally 
went with the E. or German king- 
dom. Burgundy broke up, part 
going with France and part with 
Germany, but never with a definite 
bond, while Italy became a con- 
geries of dukedoms and counties 
over which the emperor on the 
other side of the Alps could exer- 
cise little authority. When the 
house of Charlemagne died out in 
Germany, the crown of the German 
kingdom, of the Holy Roman Em- 
pire, passed by election to the 
dukes of Saxony. The first, Henry 
the Fowler, was never crowned 
emperor ; but he and his son, Otto 
the Great, stemmed the onrush of 
the third Mongolian horde which 
occupied Hungary, the Magyars, 
who nevertheless retained perma- 
nent possession of that tract. 

The Middle Ages 

The close of the 10th century, 
then, is the era of transition from 
the chaos of the earlier Middle 
Ages to what is generally more dis- 
tinctively meant by the medieval 
period. During the 9th and 10th 
centuries the sea-rovers from Scan- 
dinavia had planted their colonies 
of Danes or Northmen in theBritish 
Isles and in the N. of France, and 
had shaped their own kingdoms in 
Norway, Denmark, and Sweden. 
In the 5th and 6th centuries the 
Teutonic English had conquered 
more than haff the island of Britain, 
and in the 10th century England 
had become a fairly consolidated 
state. 

France was on the way to con- 
solidation under the house of 
Capet, which had displaced that of 
Charlemagne, but as yet the king of 
France was little more than a pre- 
mier baron amongst many, some of 
whom ruled wider domains than the 
king himself. Spain was still 
mostly under the Saracen sway, 
though the Christian princes were 
soon to emerge from their northern 
fastnesses to win it back, estab- 
lishing the kingdoms of Castile 
and Leon, Portugal, Aragon, and 
Navarre. 

In the Spanish kingdoms, as 
in France, the king was hardly 
more than a premier baron. Cen- 
tral Europe regarded the German 
king as its head, though scarcely 
as its ruler, while to W. Christen- 
dom, in his character of emperor, 
he represented the idea of Christen- 
dom as a unity. The popes, as 
spiritual heads of Christendom, 
now began gradually to claim an 
authority higher than that of any 
lay potentate. Outside the empire 
on the E. the Slavs were establish- 
ing the Polish and Bohemian king- 


doms, and had already given half 
the Balkan peninsula and the whole 
Danube basin a Slavonic character, 
though they owned the supremacy 
of the emperor at Byzantium. The 
latter, with his hardly held domm- 
ion in Asia, barred the door into E. 
Europe against the Mahomedans. 

The new age was the age of 
feudalism, which before the end of 
the 11th century had established 
itself everywhere. Theoretically,the 
king owned every inch of soil in his 
kingdom. He had granted great 
tracts or small to his servants on 
condition of military service. They 
in turn had granted portions upon 
like conditions, while every one 
had settled husbandmen upon the 
soil, allowing them patches on con- 
dition of agricultural and other 
services to the lord. 

But outside England, the tenant 
generally owed his services to his 
immediate lord and was bound to 
fight for him against anyone else, 
even the king. Hence if one of the 
king’s men or barons accumulated 
enough territory, he had at his 
back an army of tenants with which 
he could levy war against the king. 
The royal authority depended upon 
the loyalty to the king of a propor- 
tion of the baronage. Thus the 
French dynasty and each German 
dynasty tried to expand the crown 
estates at the expense of the great 
barons. In France the counts of 
Anjou acquired by marriage the 
dukedoms of Normandy and Aqui- 
taine as well as the independent 
kingdom of England. Essentially 
the Hundred Years’ War between 
England and France in the 14th 
and 15th centuries was a struggle 
between the crown and the duke of 
Aquitaine, who happened also to 
be king of England. The final vic- 
tory of the French crown, and its 
absorption of the duke’s dominions, 
cleared the way for the final estab- 
lishment of an absolute monarchy 
in France. 

Pope and Emperor 

In Germany, on the other hand, 
the monarchy was elective ; each 
time that the succession changed, 
the new dynasty had to start afresh 
the absorption of feudatory terri- 
tory, and consequently the German 
kings failed to establish absolute 
monarchy. Germany remained an 
aggregation of estates great and 
small, over which the emperor exer- 
cised little control. 

The papacy again established its 
own supreme authority over the 
whole ecclesiastical organization of 
W. Christendom, and sought to 
assert that authority over all lay 
potentates. Within the empire, in 
Germany and in Italy, the struggle 
between the pope as the spiritual 
head of Christendom, and the 
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emperor as its temporal head, 
helped the baronage to maintain 
their independence, since they 
could support emperor or pope as 
best suited themselves. 

Europe, then, in the second as in 
the first half of the Middle Ages, 
shows nothing like a system of 
organized states. Through the 
Scots’ War of Independence and 
the Hundred Years’ War between 
England and France, the defined 
kingdoms of England, Scotland, 
and France were consolidating 
themselves during the four cen- 
turies which followed the Norman 
conquest of England in 1066. Spain 
grew into a group of four separate 
kingdoms, the Moorish kingdom of 
Granada in the S., and the king- 
doms of Portugal, Castile, and 
Aragon, to the last of which Sicily 
was attached in 1282, Central 
Europe — Germany — was only a 
loose confederation of states in a 
state of perpetual flux. 

Italy became practically a col- 
lection of city states, in which there 
was developed an intellectual life 
far in advance of that of the rest of 
the world, especially during the 
14th and 15th centuries. On the N. 
of the empire lay the Scandiiiavian 
kingdoms ; to the E. of it Poland, 
Bohemia, which had a connexion 
with the empire, and Hungary. S. 
of Hungary chaos for the most 
part reigned on the Balkan penin- 
sula, though Byzantium held back 
the Asiatic invaders till its fall 


in 1453, when a 
Turkish dominion 
was established 
in the European 
continent E. of 
Poland. The de- 
velopment of a 
Russian empire 
was prevented by 
the great Tartar 
incursion in the 
14th century; but 
by the end of the 
15th the Musco- 
vite kingdom was 
shaping itself. 

The latter half 
of the 15th cen- 
tury marks the 
transition from 
medieval to 
modern Europe. 
The union of the 
crowns of Castile 
and Aragon by 
the marriage of 
Ferdinand and 
Isabella, 1469, 



unified the Span- 
ish monarchy. 
The imperial 
crown had passed 
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to the Hapsburg, Frederick HI of 
Austria, in whose dynasty it be- 
came hereditary. The use of gun- 
powder was to revolutionise war- 
fare. The voyages of Christopher 
Columbus and Vasco da Gama 
opened the ocean pathway to a 


E., hitherto cut off from Europe 
by the Muslim wall which the 
crusaders had failed to break 
through. The intellectual revival 
in Italy received a new impulse 
from the revived study of ancient 
literatures following upon the fall of 


new world in the W. and to the Constantinople and the dispersion 
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of Greek scholars 
in the W. Men 
were beginning 
to challenge the 
doctrines of the 
Church itself. 

With the 16th 
century the his- 
tory of Europe 
becomes interna- 
tional, as never 
before. The strug- 
gle of individual 
states forageneral 
European ascend- 
ancy now begins, 
and against this 
effort the common 
interest in the 
preservation of a 
balance of power 
makes itself felt. 
Across this for 150 
years cuts the re- 
ligious struggle 
between Protest- 
antism and Ro- 
manism, and this 


Europe. In the 8th and 9th centuries the supreme historical event was the substitution of the Holy agam is crossed by 

Roman for the Eastern Roman Empire as the predominant power ; as established by Charlemagne the struggle for 

it comprised Gallo-Latin Neustria, Teutonic Austrasia, and Lombard Italy. In Spain the Ommiad am n-trAr 

emirate was set up by Abd-ur-Rahman. In the Near East, Bulgarian and Serbian kingdoms were uuiiiiiiiuii uyli 

coming into existence. Islam controlled Africa and western Asia, except Asia Minor colonial lands. 




EUROPE 


3180 


EUROPE 


The accident of marriages con- 
veyed to one man, Charles V, the 
entire Spanish inheritance, includ- 
ing Sicily, S Italy or Naples, the 
Netherlands, and the whole Haps- 
burg territorial inheritance in Ger- 
many, while he also succeeded his 
grandfather as emperor in 1519. 
A year later the floodgates of the 
Reformation were opened by 
Luther’s defiance of the papacy. 
The German inheritance of- the 
Haps burgs was transferred to 
Charles’s brother Ferdinand, who 
acquired for his own house the 
crowns of Hungary and Bohemia, 
and the Hapsburg monarchies be- 
came the barrier between Europe 
and the Turks, During Charles’s 
reign Protestantism was estab- 
lished in Scandinavia, over the N 
half of Germany, and in the N, 
half of the Netherlands ; while it 
was planted as yet insecurely in 
England, Scotland, and France. 

Religion and Politics 

When Charles died in 1558 his 
son Philip II was ruling over the 
Spanish dominions and the Nether- 
lands, Ferdinand was emperor, and 
a truce had been confirmed be- 
tween the Protestant and Catholic 
states of the empire. By the end 
of the century Philip had virtually 
lost the N. Netherlands, which 
became the United Provinces of 
the Dutch Republic, while the 
Catholic S. still remained the 
Spanish Netherlands. England 
and Scotland had both become 
definitely Protestant, soon to be 
united under one crown ; while 
France remained Catholic, with 
freedom of worship secured to the 
Protestants, and her foreign policy 
directed by purely political con- 
siderations irrespective of religion. 
Maritime ascendancy, once en- 
joyed by Italian city states had 
first passed from them to Portugal 
and Spain, but was now decisively 
transferred to England and the 
Dutch states. 

The struggle of the religions was 
fought out in the Thirty Years’ 
War (1618--4S), the emperor 
himself championing the Catho- 
lics, while Gustavus Adolphus of 
Sweden intervened on behalf of 
Protestantism. Its outcome left 
the dirision between Catholic and 
Protestant states in Germany very 
much where it had been at the 
.beginning. It also broke the last 
attempt to establish an effective 
central control of the empire in 
the hands of the emperor, And 
meanwhile Spain had become 
practically a secondary power, 
while France, by Richelieu’s policy , 
had developed a strong central 
government. 

In the next phase, Louis XIV 
of France, a monarch whose abso- 


lutism in his own country was 
almost unqualified, sought through 
a long series of wars, 1667-1713, 
to enlarge the borders of France 
and to make her the dictator of 
Europe. For 40 years the main 
resistance came from Spain and 
Austria, and from the little Dutch 
state under William of Orange, 
whose accession to the thrones of 
England and Scotland brought 
Great Britain into the European 
struggle, of which the last phase 
at this stage was the War of 
the Spanish Succession (1702-13) 
That war gave Spain herself to a 
Bourbon, Philip, a grandson of 
Louis, who was himseff succeeded 
on the throne of France by his 
great grandson Louis XV. It also 
transferred the Spanish Nether- 
lands to Austria, together with the 
Two Sicilies. 

Meanwhile within Germany the 
electorate of Brandenburg had 
been erected into the kingdom of 
Prussia (1701); and outside, Eng- 
land and Scotland had been incor- 
porated in the kingdom of Great 
Britain (1707), while in the E. 
Russia had at last been organized 
into a consolidated dominion by 
Peter the Great, and Sweden, 
under Charles XII, had made her 
last effort to retain among the 
European powers the position won 
for her by Gustavus Adolphus. 
Britain had now emerged as the 
supreme maritime power, and es- 
tablished naval bases at Gibraltar 
and Minorca. The reign of Louis 
XV in France (1713-74) covers an 
era of protracted European strug- 
gles. The last aggressive effort of 
Turkey was crushed in 1718 ; 
Russia established herself on the 
Baltic and the Black Sea, and ex- 
tended her boundaries eastwards. 

Prussia and Silesia 

The War of the Polish Succes- 
sion (1733-38) set up a Bourbon 
dynasty in the Sicilies. The War 
of the Austrian Succession (1740- 
48) saved the Austrian dominion 
from disintegration, except for the 
annexation of Silesia by Frederick 
II of Prussia — a robbery which led 
the way to a regrouping of the 
powers in the Seven Years’ War 
(1756-63). Great Britain, the 
former ally of Austria, now sup- 
ported Prussia, which had to de- 
fend itself against the French on 
the W., the Austrians on the S., 
and the Russians on the E. Great 
Britain’s part in the war was 
mainly on the seas and beyond 
them, where she fought the French 
in America and in India, and in 
effect turned them out of both In 
Europe, the war confirmed Prussia 
as a first-class power, still in posses- 
sion of Silesia ; but no fighting was 
needed when, in 1772, the tsarina 


Catherine arranged with Frederick 
of Prussia and with Austria the 
first partition of Poland, a partition 
carried farther in 1793 and 1795, 
when the whole of Poland was ab- 
sorbed by one or other of the three. 

The development of the last 300 
years had established despotic 
governments in every state in the 
European continent, large or small, 
with the exception of Switzerland 
and Holland. The despots were 
generally well disposed towards 
t^heir subjects. Many tried to im- 
prove the conditions of their people, 
and some succeeded. But, broadly 
speaking, most of the populations 
lived actually or approximately in 
serfdom. Political liberty was non- 
existent, and between the classes 
there was an almost impenetrable 
social barrier, while the burdens of 
taxation and service pressed most 
heavily upon those least capable of 
supporting them. 

The French Revolution 

The summoning of a popular 
assembly in France — the states- 
general of 1789 — in the hope of 
discovering a panacea for the 
imminent financial ruin of the 
country, proved to be the first 
step in a wide revolution. Succes- 
sive assemblies passed from advo- 
cating the abolition of privileges 
to demanding the abolition of the 
privileged The extremists cap- 
tured the control of the govern- 
ment, first emasculated and then 
wiped out the monarchy, and went 
on to proclaim themselves the libe- 
rators of Europe from the tyranny 
of monarchs and aristocrats. 

Great Britain, whose constitu- 
tionalism had been the model of the 
reformers before they were swept 
away by the revolutionary tide, 
was swung into the vortex when 
the new republic tore up treaties, 
and set about annexing the Aus- 
trian Netherlands in 1793. Long 
before the terrors of the revolution 
within France had exhausted 
themselves, the armies of the 
republic, reckless of established 
methods, were facing and routing 
the orthodox armies of the mon- 
archies. Prussia and Spain soon 
retired from the struggle ; Bona- 
parte’s Italian campaigns broke 
Austria. Bonaparte betook him- 
self to Egypt ; Britain, fighting on 
alone, won the mastery of the 
Mediterranean ; Austria returned 
to the attack, supported by Russia. 
The return of Bonaparte and his 
establishment as First Consul of 
France was followed by the shat- 
tering of the new coalition, and even 
by the accession of Great Britain 
to the peace of Amiens, 1802. 

In 1803 the Franco- British duel 
was renewed ; two years later a 
new coalition was formed. Nelson 
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sealed the naval supremacy of 
Great Britain at Trpfalgar, 1805, 
but Napoleon, now emperor of the 
Brench, shattered the new coalition 
at Austerlitz. Prussia, aroused at 
last, took up the challenge and 
was crushed at Jena, 1806, and 
Napoleon made his peace with 
Russia at Tilsit in 1807, and set 
about the reconstruction of Europe 
according to his own fancy. His 
attempt to appropriate the Spanish 
peninsula brought Great fcitain 
into the war for the first time as a 
military power, 1808. For five 
years Napoleon’s generals strove in 
vain to drive the British into the 
sea. But Napoleon quarrelled with 
the tsar, and his Moscow expedi- 
tion in 1812 ended in irretrievable 
disaster. The uprising of the 
peoples rather than of the govern- 
ments overwhelmed him, he was 
compelled to abdicate in 1814, and 
though he reappeared to make a 
last bid for victory, he was finally 
crushed at Waterloo, 1815. 

The congress of Vienna restored 
the map of Europe so that the 
state boundaries were much as 
they had been in 1792, except that 
the Netherlands were formed into 
a new kingdom. The old dynas- 
ties were replaced and the old 
despotisms renewed, the former 
states of the empire forming the 
German Confederation. But the 
French Revolution had kindled new 
ideas of liberty, partly democratic, 
partly nationalist, and despite the 
efforts of Metternich, those move- 
ments could not be crushed. Greece 
broke free from her subjection to 
Turkey ; France turned out the 
Bourbons and established the con- 
stitutional Orleans monarchy in 
1830.* The S. Netherlands separ- 
ated from Holland in 1839 and 
became the Belgian kingdom. 
Liberals and reactionaries did 
battle in Spain and Portugal. 
Atistria and the Grerman Confederation 
Then in 1848 came the Year of 
Revolutions. In almost every 
country, nationalist, constitution- 
alist, or democratic movements 
came to a head. Generally, though 
not always, the Reaction was for 
the time victorious. France made 
herself into a republic, but in five 
years the nephew of Napoleon had 
turned the republic into the Second 
Empire. Limited constitutions 
were conceded in sundry German 
states. Austria kept her grip on the 
diverse portions of her empire, 
and though the title of the Holy 
Roman Empire had been dropped 
since 1806, she still retained her 
place as leader, or as joint leader 
with Prussia, of the German con- 
federation. The mutual jealousies 
and distrust between Great Britain 
and Russia, the causes of which 


were more Asiatic than European, 
were a constant disturbing factor 
in European affairs. 

The three great movements afoot 
were towards the liberation of the 
Balkan peninsula from Turkish 
rule, towards the unification of 
Italy, and towards the unification 
of Germany under the headship of 
Prussia. The rising of N. Italy 
under the leadership of Victor 
Emmanuel, king of Sardinia, sup- 
ported by Napoleon III, in 1859, 
liberated most of N. Italy from 
Austria and from the temporal 
control of the papacy and created 
the kingdom of N. Italy. The 
revolt of Sicily and Naples against 
the Bourbon dynasty in 1860 was 
followed by the adhesion of S. Italy 
to the N- kingdom, and in 1861 the 
united kmgdom of Italy was es- 
tablished, though Austria still held 
the N.E. corner and Rome still 
belonged to the pope. In 1871, 
however, it was united to the new 
kingdom of which it was made the 
capital. 

Policy oi Bismarck 

Bismarck organized the Prussian 
military power, contrived the an- 
nexation of Slesvig and Holstein 
from Denmark, and procured the 
Seven Weeks’ War with Austria in 
1866, which in effect ejected 
Austria from the German con- 
federation and gave Prussia decis- 
ive ascendancy therein. Incident- 
ally, Italy was rewarded for her 
assistance to Bismarck by the 
acquisition of Venetia. Bismarck’s 
policy achieved its triumph with 
the Fran co-Prussian War of 1870- 
71. The recovery of the Rhine 
provinces from France was accom- 
panied by the recognition of the 
king of Prussia as German em- 
peror and by the consolidation 
of the new German Empire under 
Prussian direction, with a machin- 
ery which, for the ’first time in 
Germany’s history, brought her 
under a single control and made 
her the first military power in 
Europe, Another outcome of the 
war was the establishment of the 
third republic in France. 

Turkish misrule was the excuse 
or justification of the wars with 
Turkey upon which Russia entered 
in 1853 and 1877. In both, British 
intervention was responsible for 
the preservation of Turkey, but 
those wars brought about the vir- 
tual independence, first of Ru- 
mania and then of the Slav states of 
Bulgaria, Serbia, and Montenegro, 
while Bosnia and Herzegovina were 
placed under Austrian administra- 
tion, paving the way for annexa- 
tion after an interval of 30 years. 
The outstanding features, how- 
ever, of the European situation 
in the latter years of the 19th 


century were the alliance of the 
three emperors, and the substitu- 
tion for it of the alliance of the 
three powers, Germany, Austria- 
Hungary, and Italy, which was 
answered by the alliance between 
France and Russia. The settle- 
ment of outstanding differences 
between Great Britain and France 
in 1905 prepared the way for the 
Triple Entente between Great 
Britain, France, and Russia, which 
became an accomplished fact in 
1907, while its solidarity was 
proved to the great dissatisfaction 
of Germany in 1911 by the British 
support of the French in connexion 
with the Agadir incident. The 
Balkan Wars of 1912-13 liberated 
the Balkan States from the last 
relics of Turkish sovereignty, but 
failed to establish a concord among 
them, whereof the fruits were later 
to become apparent. 

Two more events prior to 1914 
have here to be noted. In the 15th 
century Denmark, Norway, and 
Sweden had been united under one 
crown ; in the 16th Sw'eden had 
separated herself, but Norway had 
remained attached to Denmark. 

At the European reconstruction in 
1815 Norway had been taken from 
Denmark and attached to Sweden. 
The union, however, had never 
been harmonious or satisfactory to * 
Norway, and in 1905 she procured 
her establishment as a separate 
kingdom. In 1908 a revolurion in 
Portugal expelled the dynasty and 
inaugurated a republic. 

The Climax of Power Politics 

The causes, campaigns, and con- 
clusion of the most devastating 
war in history up to that time — ^it 
lasted from July 28, 1914, to 
Nov. 11, 1918 — are described under 
First Great War. The chief pro- 
tagonists at the start were the 
central powers, Austria-Hungary 
and Germany, against Russia and 
France. Great Britain immediately 
joined the latter group, among 
which were Serbia and Belgium as 
victims of attack ; Turkey threw 
in her lot with the central powers, 
as later did Bulgaria; in 1915 
Italy broke with her allies and 
joined the Entente Powers ; by 
1917 the German submarine cam- 
paign had brought the U.S.A. into 
the war. That year Russia col- 
lapsed in two internal revolutions ; 
and another year was needed to 
defeat the central powers, the first 
break coming in Bulgaria and 
Turkey. Peace making occupied 
most of 1919-20 (see St. Germain- 
en-Laye, Treaty of, and Versailles, 
Treaty of). Czecho -Slovakia and 
Yugoslavia appeared as new 
states; Poland was resurrected; 
Finland, Estonia, Latvia, and 
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Lithuania gained independence 
through the disintegration of the 
old Russian Empire. 

A. D. Innes 

The treaty of Versailles, signed 
in the hall of mirrors on June 28, 
1919, was followed at brief 
intervals by treaties with Austria, 
Hungary, Bulgaria, and Turkey 
which registered the overwhelming 
victory of the Allies over the 
central powers and their satellites 
in the First Great War. Like all 
dictated settlements, they were 
bitterly resented by the defeated 
parties. The new frontiers and the 
limitations imposed on the sove- 
reignty of the five states could 
be maintained only so long as the 
unity of the victors was preserved. 
This condition, however, was not 
fulfilled. The senate of the 
United States, reverting to its 
traditional isolationism, declined 
to approve the treaty of Versailles 
(which included the covenant of 
the League of Nations) without 
reservations which President Wood- 
row Wilson felt unable to accept. 

This damaging blow at the new 
order was followed by a rift in 
the entente cordiale (q.v.). After 
vetoing the French claim to sever 
the whole of German territory 
W. of the Rhine from the new 
Reich, Great Britain and the 
United States offered France a 
promise of military support in the 
event of renewed German aggres- 
sion. The guarantee enshrined in 
the tripartite treaty of June 28, 
1919, however, was joint, not 
separate, and when the American 
senate repudiated the signature 
of the president, the obhgation 
on Great Britain lapsed. Possess- 
ing neither the coveted territory 
nor the Anglo-American guarantee, 
France felt a legitimate grievance. 

French Occupation ot the Ruhr 

Negotiations in 1921-22 for a 
British guarantee, initiated by 
Briand, broke down primarily 
because the Lloyd George govern- 
ment refused a long-term com- 
mitment. Henceforth France felt 
that she must look after herself. 
She concluded an alliance with 
Poland, and Poincare’s decision 
to occupy the Ruhr in Jan. 1923, 
on the ground that German repar- 
ations were in arrears, destroyed 
what little vitality was left in the 
entente cordiale* Convinced that 
France’s step was legally unjusti- 
fiable, the British and American 
governments withdrew their troops 
from the Rhineland. The economic 
results of the occupation of the 
Ruhr strengthened Anglo-Ameri- 
can disapproval, for the mark lost 
aU value and the industrial 


recovery of Germany was blocked. 
Great Britain and France agreed 
that Germany should remain 
permanently disarmed ; but while 
the former desired her economic 
rehabilitation in the interest of 
European prosperity, France be- 
lieved that to render her harmless 
it was necessary to keep her poor. 
When Stresemann called off the 
passive resistance of the Ruhr 
in the autumn of 1923, and a 
commission under C. G. Dawes 
{q*v.) was appointed to examine 
afresh the reparations problem, 
Poincar6 congratulated himself 
on the success of his policy. Yet 
his position was not so strong as 
he believed. Italy, ruled by 
Mussolini since 1922, was with 
him, but her share in the Ruhr 
adventure was small. In May, 
1924 the French chamber elected 
in 1920 came automatically to 
an end, a majority of the left was 
returned, and new pilots set out 
on a fresh course. 

Treaty of Locarno 

For the next six years, the dark 
clouds which had overhung Europe 
seemed to be melting away. A 
temporary limitation of naval 
armaments had been arranged at 
the Washington conference in 
1922. The new French govern- 
ment, with Herriot at the head, 
believed with Briand that French- 
men ‘‘ must learn to speak Euro- 
pean,” The French troops were 
withdrawn from the Ruhr, a 
new and stable currency was intro- 
duced in Germany, and the econo- 
mic recovery of Europe proceeded 
apace. In 1925 Stresemann, the 
German foreign minister, in- 
formed Paris and London that 
he was willing to recognize the 
status quo on Germany’s W. 
frontiers, in other words, to 
surrender aU claim to Alsace and 
Lorraine. After months of nego- 
tiation the territorial stabilisa- 
tion of the west was registered in 
the treaty of Locarno, the joint 
work of Stresemann, Briand, and 
Austen Chamberlain, with the 
assistance of Lord D’Abernon, 
British ambassador in Berlin. 
Great Britain and Italy pledged 
themselves to resist attack on the 
Franco- German and Belgo-German 
frontier, whether it came from 
Germany or France. A similar 
renunciation of claims to revise 
the new German-Polish frontier, 
strongly urged by France and 
Poland, was refused by Stresemann, 
though he promised not to attempt 
a change by arms. British opinion 
approved both the undertaking to 
fight for the status quo in thfi west 
and the refusal of a similar 


obligation in the east. A year 
later, in Sept., 1926, Germany 
joined the League of Nations 
with a permanent seat on the 
council. Of the five great powers 
of Europe, only Russia was absent, 
and the prestige of the League 
increased from year to year. 
When the assembly met every 
year in Sept., all eyes were 
turned to Geneva, where Lord 
Cecil, Nansen, and other “ good 
Europeans ” laboured zealously 
for an organized world. 

Kellogg Pact of 1928 
The next milestone on the road 
to peace was the signature of the 
pact of Paris, popularly known as 
the Kellogg pact, on Aug. 27, 
1928. In 1927, on the tenth 
anniversary of the entry of the 
United States into war, Briand 
proposed to the American people 
a mutual engagement to outlaw 
war for a hundred years. Since a 
conflict between such old friends 
was unlikely, the American secre- 
tary of state proposed that all 
states should pledge themselves 
to renounce war, not merely for a 
century but for ever. The Ameri- 
can project was accepted without 
enthusiasm by the French, who 
resented the absence of military 
sanctions. Their apprehensions 
were diminished by Kellogg’s 
formal declaration that the signa- 
tories were not debarred from the 
right to defend themselves against 
unprovoked attack, and that 
violation of the pact would auto- 
matically release the other parties 
from all obligations to the treaty- 
breaking state. Since belligerents 
almost always assert that they 
are fighting in self-defence, the 
reservation reduced the renuncia- 
tion of war to an empty phrase. 
Moreover, the British government 
reserved liberty of action in 
“ certain regions the welfare and 
integrity of which constitute a 
special and vital interest for our 
peace and safety.” The reference 
to Egypt was clear enough. If 
ever an international agreement 
deserved the name of a scrap of 
paper, it was the pact of Paris, 
signed though it was by most 
states in the world. 

In the same year, 1928, the 
League assembly approved a 
general act for the peaceful settle- 
ment of international disputes, 
providing for conciliation in cases 
unsuited to the Hague Court. 
Though Great Britain acceded 
to the general act only in 1931, 
the MacDonald government de- 
cided in 1929 to sign the optional 
clause of the statute creating the 
permanent court of international 
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justice at the Hague. A few 
countries including France had 
already signed this, but had not 
ratified their signatures. Though 
important cases had been referred 
to the court with satisfactory 
results, only states which volun- 
tarily accepted its verdicts in 
advance were under any compul- 
sion to make use of it. Other 
states, large and small, now came 
trooping in. The British govern- 
ment, however, made an important 
reservation by excluding domestic 
and inter-imperial questions. A 
further effort to organize peace — 
Briand’s scheme for a European 
federation outlined at the League 
assembly in 1930 — met with little 
approval and was di'opped. 

Two more indications of the 
general desire to reintegrate Ger- 
many into the life of Europe 
occurred during these years of 
hope. The Dawes plan for the 
payment of German reparations 
was superseded in 1929 by the 
Young plan, reducing the burden 
and creating the bank of Inter- 
national Settlements {q.’v.) at 
Basel ; and the last armies of 
occupation evacuated the Rhine- 
land in the summer of 1930, five 
years before the date fixed at 
Versailles. The most unsatis- 
factory feature in the European 
landscape was the exclusion of 
Russia from the European family. 

A third chapter opens with the 
Reichstag elections in September, 
1930, when the Nazi deputies 
jumped from 12 (elected in 1928) 
to 107 (out of 475). The main 
cause was the impact of the 
American economic blizzard of 
1929 which raised the figures of 
German unemployment to seven 
millions. Stormy weather was 
obviously ahead, and two of the 
most experienced pilots had been 
removed in 1929, Stresemann by 
death, Austen Chamberlain by a 
change of government. Only 
Briand remained, the ghost of 
his former self. Brining pos- 
sessed no stable majority. Every- 
thing combined to favour treaty- 
breaking and aggression. 

Blows at the League 

The first blow was struck in 
1931 when Japanese troops seized 
Manchuria from the powerless 
hands of the Nanlting government. 
The League of Nations expelled 
the offender, but no state cared 
to risk war by imposing economic 
sanctions. A second blow was the 
fiasco of the disarmament con- 
ference which met at Geneva in 
1932. A third fell when Hitler 
as the leader of the largest party 
in the Reichstag became chancellor 


on Jan. 30, 1933, resigned from 
the League, and solved the 
problem of unemployment by 
wholesale rearmament. In March, 
1935 he announced the return to 
conscription, and Goering revealed 
that Germany possessed a formid- 
able air force. More galling fetters 
were struck off in March, 1936, 
when German troops marched 
into the demilitarised zone of 
the Rhineland. Though this coup 
violated not only the dictated 
treaty of Versailles but also the 
freely negotiated Locarno pact, 
no action was taken by Great 
Britain or France, where the 
dread of another war outweighed 
the promptings of self-preserva- 
tion. Here was the turning point 
in post-war history, since a stout 
wall in the west would enable 
Hitler to strike out in central 
and eastern Europe. Though 
Baldwin declared that her frontier 
was now on the Rhine, Great 
Britain had returned to her old 
system of a small voluntary army, 
and France lacked vigorous leader- 
ship. Foch, Clemenceau, and 
Poincard were gone ; weak coali- 
tions rose and fell; the generals 
trusted to the Maginot line ; 
and the output of miinitions and 
armaments was small. 

Mussolini Invades Abyssinia 
The Versailles system, resting 
first on the political cooperation 
of Great Britain, Prance, and Italy, 
and secondly on the military 
predominance of France on the 
Continent, ended in 1935, when 
Hitler broke Germany’s military 
chains and Mussolini invaded 
Abyssinia. Though Italy had 
been on the winning side in the 
First World War, she was dis- 
appointed with her share of the 
spoils, and thirst for colonial 
territory proved stronger than 
loyalty to her late allies. The 
crime was frowned on by the 
League but no effective action was 
taken. Before dispatching troops, 
munitions and poison gas through 
the Suez Canal, Mussolini (in 
an interview with Laval) assured 
himself that France would not 
make any difficulties ; and the 
Baldwin-MacDonald cabinet, fear- 
ful of driving him into the German 
camp and disinclined to risk the 
Mediterranean fleet in vindicating 
the authority of the League, played 
for safety. The policy of Hmited 
economic sanctions, while failing 
to prevent the conquest of an 
unarmed and primitive community, 
angered the Italian people and 
m^e them look round for new 
friends- The dictators now grasped 
each other’s hands. Visits were 


exchanged, the Axis came into 
being, and effective Italian and 
German aid was rendered to 
Franco’s rebellion in Spain. The 
adhesion of Japan created what 
Hitler called the world -triangle. 
Three of the seven Great Powers 
were now banded together for 
aggression, which the other four 
were" too disunited to check. 
The United States had left the 
stage. Russia, though she had 
joined the League in 1934, was 
sundered from the western powers 
by old suspicions and ideological 
differences. France, racked by 
party strife, was unready for 
another major struggle. Britain 
was weakened by sharp antagonism 
between the supporters of 
Neville Chamberlain’s policy of 
appeasement and the partisans of 
rapid rearmament led by Churchill, 
who foretold war with Germany. 

The Axis in Action 

In March, 1938, Hitler seized 
Austria without opposition. The 
autocratic Schuschnigg regime, 
undermined by the Austrian 
Nazis and detested by the 
Socialists whose power had been 
broken by Dollfuss, collapsed 
like a house of cards, and Musso- 
lini forgot his old pledge to stand 
by Austria to the end. Czecho- 
slovakia, now vulnerable from the 
south as well as from the north 
and west, was the next victim on 
the list. Using the grievances of 
the Sudeten Germans as a pre- 
text, Hitler secured the consent^ of 
Daladier and Neville Chamberlain 
at Munich in Sept., 1938, to the 
partial occupation of the country, 
though France was an ally and 
Great Britain had encouraged 
hopes of support if Germany 
attacked. Russia, though also 
an ally, was not invited to the 
Munich conference. Less than 
six months later, in March, 1939, 
President Hacha, the successor of 
Benes, who resigned after Munich, 
was summoned to Berlin and 
compelled by the threat of the 
immediate bombing of Prague to 
surrender the rest of his country. 

Hitler Turns on Poland 
Butler now turned to the third 
item, on his agenda of aggression. 
The denunciation of his ten years’ 
pact of non-aggression with Poland 
concluded in 1934, followed by the 
customary vilification of the pro- 
spective victim, revealed where 
the next blow would fall. Hoping 
to avert it. Great Britain promised 
support in the event of an unpro- 
voked German attack ; and with 
Prance made proposals to Russia 
for the organization of mutual 
defence against aggression. But 
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Russian suspicions of the western 
powers were deep-seated, and the 
negotiations came to an abrupt 
end with the announcement on 
Aug. 24, 1939, that Germany and 
Russia had the previous day 
signed a ten-years’ mutual non- 
aggression pact. On Sept. 1, 
1939, German troops crossed the 
1,200-mile long Polish frontier 
from north, west, and south. On 
Sept. 3 Great Britain and France 
declared war on Germany, and the 

Second Great War had begun. 

G. P. Goooh 

[The course of the Second Great 
War in Europe is fully described 
under the headings Second Great 
War ; Russo-German Campaigns, 
1941-^5 ; Europe, 1944-45, The 
Liberation of Western ; Dunkirk 
Evacuation, 1940 ; the battle of 
Arnhem ,* and numerous shorter 
entries.] 

The end of the Second Great War 
left Europe devastated as never 
before. Large parts, sometimes 
the whole, of many towns right 
across the Continent lay in ruins ; 
hundreds of bridges were down ; 
railways and port installations 
were extensively damaged ; and 
several million civilians, forcibly 
removed from their homes by 
the German invaders, had to be 
repatriated or otherwise provided 
for {see Displaced Person), as had 
also many thousands of prisoners 
of war. 

All the liberated countries set 
to* work wdth a wiD to rebuild 
what had been destroyed. Through 
U.N.R.R.A. (q.v.) better-off mem- 
bers of the United Nations pro- 
vided aid for the less fortunate ; and 
through the European Recovery 
Programme {q.v.) the community 
of Europe, with generous American 
assistance, succeeded in recon- 
structing its shattered life. 

Division into East and West 

The most striking political 
development in the years following 
the Second Great War was the in- 
creasingly rigid division of Europe 
into two hostile regions, separated 
by an “ iron curtain ” of censor- 
ship, suspicion, and “ cold war ” 
— a western part composed of 
France, the Low Countries, Scan- 
dinavia, Italy, and the U.K., and 
an eastern part composed of Russia 
and countries within the Russian 
orbit — Poland, Rumania, Hungary, 
Bulgaria, and Czecbo-Slovakia. 
Germany, divided into British, 
U.S., French, and Russian zones 
of occupation, was soon split into 
a “ western ” and a Russian zone, 
a division emphasised in 1949 by 
the creation in the west of the 


federal republic of (W.) Germany 
and in the east of the E. German 
“democratic republic” with a 
Communist government on the 
Russian model. Yugoslavia, at 
first a member of the Russian- 
dominated group, but expelled 
from the Cominform {q.v.) in 
1948, succeeded in maintaining its 
independence of both groups. 
Greece, after five years of civil 
war, retained its contact with the 
west ; and Turkey entered into 
relationship with western Europe. 
Spain, at first isolated from both 
groups, was accepted into the 
western when in 1952 it permitted 
the establishment of U.S. military 
bases on Spanish soil. 

In one country after another of 
the eastern group a minority 
Communist party seized power, in- 
stituting an authoritarian state ; 
in the west fear of the vast power 
of Russia, np longer an ally but, 
it seemed, a potential enemy, 
promoted a growing tendency 
towards economic and, to some 
extent, political integration, a 
tendency expressed in the forma- 
tion of a number of international 
bodies {see u?ider European Unifica- 
tion) . A criterion of the “ westness ’ ’ 
or “ eastness ” of any European 
nation rapidly came to be its 
acceptance or refusal of American 
financial aid as extended in the 
Marshall plan and the European 
Recovery Programme, and its 
willingness to join the North 
Atlantic Treaty Organization {q.v.). 

Bibliography. Historical Geo- 
graphy of Europe, J, M. Thompson, 
1929; Development of Modern 
Europe, J. H. Robinson and C. A. 
Beard, 1930 ; Economic History 
of Europe, 1760-1930, A. Birnie, 
1930 ; History of Europe, 1494- 
1610, A. J. Grant, 1931 ; History 
of Europe, 1815-1923, J. A. R. 
Marriott, 1931 ; History of Europe, 
H. A. L. Fisher, 1935 ; European 
Balance, P. Matthews, 1945 ; Study 
of History, A. J. Toynbee, 10 vols., 
1934-54. 

Europe, 1944-45, The Libera- 
tion OF Western. Having de- 
cided, as they did at an early 
stage of the Second Great War, 
that Germany could not be 
defeated without a landing on the 
north coast of France, the Allied 
combined chiefs of staff found 
themselves faced by the stiffest 
problem they had to overcome : 
that of establishing a securfe 
foothold upon a fortified continent. 
Later stages of the attack would 
be difficult, but this was the most 
difficult of all. 

In Feb., 1944, the enemy had 
63 divisions in the west under the 
supreme command of F.M. von 


Rundstedt ; by June 3 his forces 
in France and the Low Countries 
had been increased to 60 divisions 
— 10 panzer and 50 infantry. Half 
that strength, if it could con- 
centrate quickly, would have been 
more than enough to drive any 
landing force back into the sea. 
The secure foothold had to be 
established before that could 
happen. This called for very 
careful study of the speed with 
which the enemy could concentrate 
and of the means of delaying him, 
such as attacks on his communica- 
tions and decoy landings. 

Allied preparations affected the 
whole life of Great Britain. Re- 
serve stores for civilian con- 
sumption were accumulated in 
advance because the bulk of the 
available shipping would be tem- 
porarily taken over for the 
transport of the invading armies. 
The quartering, training, and 
movement of the vast forces in- 
volved was in itself a gigantic 
task. A simultaneous landing in 
the south of France, and combined 
operations to secure Rangoon 
and liberate Burma in the only 
way it could have been done 
quickly, were ruthlessly set aside 
because there was a shortage of 
landing-craft. Operation “ Over- 
lord,” as the landing in N. France 
was called, took priority because 
everything depended on its success. 

Special Eotuipment 

A large amount of special equip- 
ment had been prepared to ex- 
pedite the build-up and the break- 
through after the first landing. 
The outstanding examples were 
the material for the two artificial 
“ Mulberry harbours ” and for 
the petrol pipe-line laid under the 
sea {see Pluto, Operation). It also 
included special weapons called 
petards for the destruction of 
concrete, flame-throwing tanks, 
mine-sweeping tanks, amphibious 
tanks, and troop-carriers. Three 
airborne divisions were to be 
dropped, two at the base of the 
Cotentin peninsula to isolate 
Cherbourg, and the third to seize 
the crossings of the Caen canal 
to the E. of Seine Bay. 

Seine Bay was chosen for the 
landings because it afforded shelter 
and at the same time was less 
heavily defended than other areas 
with good beaches farther to the 
east, while it fulfilled the needs of 
the strategists and tacticians of the 
Allied air forces. 

The assault was preceded by a 
heavy air offensive against many 
targets, chiefly petroleum plants 
and communications, including 
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Dberation of W. Europe. This map indicates the general lines of advance of the Allied armies after the landings in 
Normandy, June 6, 1944, and on the S. coast of !EYance, Aug. 15, up to the date of junction of the two forces near 
Sombernon, Sept. 11. Shaded areas remained in enemy hands, the La Bochelle enclave until late April, 1945, the others 

until after the German surrender in Hay 


rolling stock. A system of shuttle- 
bombing between the XJ.K. and the 
Mediterranean and later between 
Italy and Russia was developed. 
By the day of invasion, 74 bridges 
and tunnels leading to the battle 
area were impassable ; and Ger- 
many’s oil production had been 
reduced to about 30 p.c. of its 
normal capacity. 

The invasion began on June 6, 
1944. The airborne forces were 
dropped first. Then the great fleet 
of landing craft discharged their 
loads of troops and material on 
the beaches of Normandy. Air 
opposition was virtually nil, 
thanks largely to the Germans’ 
lack of petrol. The original lauding 
parties consisted of five divisions — 
two British, one Canadian, and 


two American — apart from the 
airborne divisions and some 
special troops. The operations 
were conducted by the British 
commander, Gen. Sir B. L. Mont- 
gomery, to whom this responsi- 
bility had been delegated by the 
supreme allied commander, Gen. 
Dwight D. Eisenhower. There was 
some stiff fighting, but the meas- 
ures taken to overcome the beach 
defences proved effective. 

By June 12, all the lodgements 
had been linked together. A heavy 
storm caused delay and serious 
anxiety, but the supply of material 
and food put ashore was adequate, 
and Montgomery’s plan quickly 
began to develop. It was, in brief, 
for the American forces to secure 
Cherbourg and make a great right- 


wheel till they were facing east- 
ward in the direction of Paris. 
Half-way through this wheel they 
were to detach a powerful force 
to overrun Brittany, Meanwhile 
the British forces were to attract 
to themselves the maximum pos- 
sible German strength in armour 
and grind it down in unceasing 
l33>i}l}1.0S 

Cherbourg fell to the U.S. 1st 
army on June 27. The Germans 
had not concentrated speedily 
enough to endanger the rapidly 
growing landing force, but they 
had brought no less than six 
armoured divisions against the 
British, which was just what Mont- 
gomery desired. But the greater 
bitting-power and lesser vulner- 
ability of the German tanks caused 
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the British heavy loss at this stage, 
when the suitability of the country 
for defence was also to the enemy’s 
advantage. The employment of 
heavy bombers in direct support 
on an enormous scale failed to 
break through the German anti- 
tank defences. Neither the at- 
tempt on Hitler’s life on July 
20 nor the drastic purge which 
followed it appeared to affect the 
fighting in France. 

The Allied strength grew with 
remarkable speed during the 
battles close to the beaches. 
Towards the end of July there 
were established in France 18 U.S. 
divisions, five of them armoured, 
and in the British-Canadian army 
group 15 divisions, five of these, 
including a Polish division, also 
armoured. What was equally im- 
portant was that, in addition to 
nourishing the heavy battles in 
progress, the administrative ser- 
vices of the Allies had built up 
great reserves of essentials — 
food, petrol, ammunition, bridging 
material — to support a long 
advance when the time came. 

The American break-out started 
on July 25. It was briUiantly 
successful, and Avranches, the 
gateway to Brittany, was reached 
six days later. The U.S. 3rd army, 
which came into existence on 
Aug. 1 and was commanded by Gen. 
Patton, thrust west into Brittany, 
south to cut the neck of the 
Brittany peninsula, and then, 
leaving one corps only to reduce 
the Brittany ports, wheeled east- 
ward. The Germans attempted to 
swing back their front, but the 
hinges were knocked away by the 
British, working from west to east 
as the American wheel gathered 
increasing speed. 

Connter-Oflensive Towards Avranches 
^ In Brittany German oppo- 
sition was negligible, except in 
the ports, and American armour 
pushed forward quickly towards 
Brest. The wheeling wing reached 
Laval, Mayenne, and Domfront. 
On Aug. 7 the Canadian 1st army 
resumed its attack towards the 
towns of Falaise and Argentan. 
On the same day the enemy 
launched his first full-scale 
counter-offensive, when four 
armoured divisions and elements 
of a fifth, with infantry support, 
struck westward against the Ameri- 
cans with the object of reaching 
the sea and cutting off all the 
American forces south of 
Avranches. 

It was a bold stroke and it 
gained some initial success, but 
the Americans, well supported by 
the tactical air forces, then stood 


firm. Montgomery had hoped to 
catch the enemy W. of the Seine ; 
he now saw the chance of doing so, 
by a British- American junction 
between Argentan and Falaise. 
He ordered part of the American 
force to swing northwards. There 
was a tremendous fight before, 
on Aug. 19, the escape route from 
the pocket thus formed was closed, 
during which some proportion of 
the Germans farther west made 
their way out. But their losses 
from bombing and artillery fire 
were enormous. 

While that battle went on, other 
U.S. divisions pressed towards the 
Seine. On Aug. 20 the head of the 
U.S. 3rd army reached the river 
and made a crossing near Mantes. 
British, Canadian, and U.S. forces 
overran the “ Falaise pocket ” and 
destroyed or captured all the 
troops remaining in it, and then 
raced westward to the Seine. 

German Losses in Men and Material 

The enemy had suffered a ter- 
rible defeat. His losses, says Eisen- 
hower, since the campaign began 
had been enormous. The equiva- 
lent of five Panzer and 20 infantry 
divisions had been destroyed ; 
six other Panzer and 12 other 
infantry divisions had been se- 
verely mauled. By Aug. 25, the 
Germans had lost 400,000 killed, 
wounded, or captured, including 
200,000 prisoners, 135,000 of whom 
were taken between July 25 
and Aug. 25. They had left 20,000 
vehicles, 1,200 tanks, and 2,000 
guns on the battlefield. In the 
face of these results, it seems 
absurd to speak of disappointment. 
Yet the fact remains that if 20,000 
vehicles were caught, 30,000 
crossed the Seine, the greater part 
of them by the single bridge left 
standing. The air forces were 
powerful smashers of towns, in- 
cluding some, like Caen and 
Lisieux, among the most beautiful 
in Europe, but they were a rela- 
tively clumsy instrument. They 
could not create a block on the 
Seine. Had a real block been 
created on the Seine the war would 
have been nearly over. 

To some, the events which im- 
mediately followed made it appear 
that this was already the case. 
On crossing the Seine the Allies 
poured E. and N.E. like a flood. 
On the right, Patton’s 3rd army 
raced through Reims and Verdun, 
crossing the Moselle and establish- 
ing itself on the E. bank from 
Nancy to the neighbourhood 
of Metz by Sept. 11. The U.S. Ist 
army under Hodges captured 
Li4ge on Sept. 8 and reached the 
German frontier by the 11th. The 


British 30th corps, as spearhead 
of the 21st army group, dashed 
away across the Somme, reachino- 
Amiens on A,ug. 31, Brussels on 
Sept. 3, and Antwerp on the 4th. 
Antwerp, one of the world’s 
largest and best-equipped ports, 
was captured intact, but was of no 
value to the Allies while the Ger- 
mans held the Schelde estuary. 

During June and July some of 
the landing craft which had put 
the Allied armies ashore in Nor- 
mandy made their way through 
the Strait of Gibraltar to Italy, 
to complete the fleet which on 
Aug. 15 landed on the S. coast of 
France the first troops of a new 
army, Gen. Patch’s U.S. 7th, 
which included French troops! 
Landing W. of Cannes in good 
weather, the new expedition met 
but slight resistance. The “ build- 
up ” was far more rapid than in 
Normandy, later landings being 
unopposed. 

While the French captured 
Toulon and Marseilles, the main 
body of Americans pressed up the 
Rhone. A small force also drove 
almost due N. from the landing 
places through the mountains to 
Grenoble, then wheeled into the 
Rhone valley to cut off the hostile 
forces fleeing up it. But this force 
was not strong enough for its 
task. The Germans had an ar- 
moured division, which broke 
through. The operation then 
became a pursuit. The Germans 
had lost heavily in prisoners, but 
their main body escaped and 
eventually joined the armies far- 
ther N. retreating towards the 
German frontier. * The German 
forces in the S.W., harried by the 
French Forces of the Interior, 
fled north-eastward, but a con- 
siderable proportion of them were 
intercepted. By Sept. 11, when 
elements of the French 1st 
armoured division (serving with 
U.S. 7th army) made contact near 
Sombcrnon with the French 2nd 
armoured division (serving with 
the U.S. 3rd), the total of pris- 
oners captured on both fronfs was 
395,000. 

Eisenhower Assumes Personal Command 
On Sept. 1 Eisenhower took over 
direct command of the Allied 
arnay groups in the N. — ^the 21st 
(or northern) group, consisting 
of the British 2nd and Canadian 
1st armies under Montgomery, 
and the 12th (or central) group, 
consisting of the U.S. 1st, 3rd, 
and the recently formed 9th 
armies, under Bradley. On Sept. 
15 the forces which had landed in 
the S. became the 6th (or southern) 
army group, under Gen. Devers, 
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and passed from Gen. Maitland 
Wilson’s command to that of 
General Eisenhower, Operations 
were henceforth conducted in ac- 
cordance with American doctrine, 
probing for weakness on a broad 
front, rather than with that 
associated with the name of 
Montgomery, concentration on a 
narrow front for an overwhelming 
thrust. It must always remain a 
question for debate whether if 
the second stage of the invasion 
had been conducted as it would 
have been by Montgomery the 
results would have been quicker. 
At all events, by the time the 
Allied armies reached the Maas 
and the Moselle, they were in a 
difficult situation from the point 
of view of supplies, which still had 
to be landed across the Normandy 
beaches, whence they had to be 
carried some 400 miles to reach the 
most advanced troops. In such 
circumstances, the wisest course 
would probably have been to 
concentrate before aU else on 
opening the deep water port of 
Antwerp. It was, however, de- 
cided instead that Montgomery 
should make an attempt to jump 
the river barriers in front of him. 
His resources would not permit 
him to do both at once, particu- 
larly as the enemy was showing 
signs of recovering his balance. 

Thus was initiated the battle of 
Arnhem, which began on Sept. 17. 
The essential feature was the drop- 
ping of a “ carpet ” of airborne 
troops, U.S. and British, across the 
successive waterways, the Maas, 
the Waal, and the Lower Rhine, 
on the axis of the main road from 
Eindhoven to Arnhem. Along the 
corridor thus formed the British 
30th corps was to advance and 










Liberation o£ Western Europe : the Allies’ line upon the Rhine. Map showing 
position of the Allied armies just before the fall of Cologne, March 6, 1945. 
On the 500-m. front were 21st army group (Canadian 1st, British 2nd, U.S. 
9th), F,-M. Montgomery ; 12th (Central) group (U.S. 1st and 3rd), Gen. 
Bradley ; 6th (Southern) group (U.S. 7th, French 1st), Gen. Devers 


establish itself north of the Lower 
Rhine. The crossings of the Maas 
and Waal were secured, but that 
over the Lower Rhine at Arnhem 
had to be abandoned. {See 
Arnhem.) The advance was broken 
off, and the 21st army group set 
about clearing the West Schelde in 
order to bring the port of Antwerp 
into use. 

The Germans had thrown garri- 
sons tens of thousands strong into 


the French ports in order to deny 
them to the AUies. Not all these 
garrisons made a strong resistance. 
Dieppe, which was to prove useful, 
was taken on Sept. 1, and Le 
Havre on Sept. 11. Brest held out 
until Sept. 19, by which time it was 
so badly damaged and so far from 
the fighting as to be of small value. 
The sweep up the Channe^ coast, 
carried out by the Canadians, 
resulted not only in the capture of 













valuable ports but also in the cessa- 
tion of the bombardment of 
southern England by flying bombs 
{q.v,). On the capture of Boulogne 
(Sept. 23), a pipe-line was laid 
directly to it. Some of the ports, 
however, held out firmly. Dun- 
kirk did not appear worth attack- 
ing, since its value was not likely 
to justify the losses involved, and 
its garrison surrendered only on 
May 11, 1945, after the general 
surrender. Bordeaux was liber- 
ated by the F.F.I. on Aug. 31, 

1944, but the Germans held the 
Gironde estuary until, in April, 

1945, the situation on the main 
front made it possible to send 
troops of the French 1st army 
to clear the position. 

The opening of the W. Schelde, 
carried out by Canadian and 
British troops of the Canadian 1st 
army in the last week of Oct. and 
the first of Nov., was one of the 
most intricate and arduous opera- 
tions undertaken in the whole 
course of the campaign. It in- 
volved a series of combined attacks 
by air, water, and land, and much 
use of amphibious equipment. The 
most difficult part of it was the 
capture of the island of Walcheren, 
most of which had been inundated 
by the breaching of the dykes by 
the R.A.P. (Oct. 3 and 7). Losses 
were heavy because it was seldom 
that the bombing put out of action 
the well-protected coast defences, 
and the Germans kept their guns 
in action up to the last. 

'Winter Campaign in Alsace 

Antwerp was now open, and 
the railways were to a great extent 
restored, but this for the time being 
did not compensate for the bad 
weather, and for the opportunity 
to recover afforded to the enemy 
by the delay. During Nov. and 
early Dec. the troops laboured in 
heavy mud against the formidable 
Siegfried frontier defences. Losses 
were heavy, especially on the 
American front. Yet by Dec. 20, 
the French 1st army on the right 
had reached the Rhine, clearing 
Mulhouse on the 22nd ; the 
French 2nd armoured division, 
still with the U.S. 7 th army, 
^ entered Strasbourg on the 23rd,* 
the Americans were pushing into 
the Saar, were beyond the Our 
(which forms the eastern frontier 
of Luxemburg), and were E. of 
Aachen ; the British were holding 
the Maas. 

The dispersion of Eisenhower’s 
dispositions resulting from the dis- 
persion of his attacks gave the 
enemy his chance for a riposte. 
Rundstedt, restored to supreme 
command after having been re- 


lieved of it in Normandy, had 
gathered up a reserve, including 
some divisions from the eastern 
front. On Dec. 16 he struck 
on the most thinly held sector of 
the American front, between 
Echtemach and Monschau. His 
object was to reach the Meuse, swing 
N. to take Liege, and penetrate 
as far as Brussels and Antwerp 
if all went well. He made use of 
three armies, two of them Panzer 
armies largely equipped with new 
Panther and Tiger tanks. 

Battle of the Ardennes 
The enemy smashed all re- 
sistance in his path and thrust 
deep into the Ardennes, creating 
a separation of left and right in 
Bradley’s command which led 
to the placing temporarily under 
Montgomery of the U.S. 1st and 
9th armies. The enemy achieved 
a maximum advance of over 50 m., 
but not at the old German speed. 
He was foiled by the manner in 
which the Allies covered and con- 
tained the flanks of the thrust, 
by the fine weather after Christmas 
which gave their air forces full 
scope, by the dogged resistance 
of the American troops, and in 
particular by the defence of the 
road junction of Bastogne, by the 
U.S. 101st airborne division, after 
it had been surrounded. When 
the Allies struck back he began 
to puU out again. This he did 
deliberately, and his rearguards 
fought so tenaciously that, though 
large numbers of prisoners were 
taken, he was never in any risk of 
being cut off. The denuding of the 
front in the Palatinate in order 
to reinforce the southern flank in 
the Ardennes enabled him to 
recover more ground here even 
while his main force was in full 
retreat, but this was not of the 
first importance. The battle of the 
Ardennes was substantially con- 
cluded by Jan. 16, 1945, and all 
remaining losses were soon re- 
covered when the Allies had 
regrouped. This was the last 
German counterstroke. It cost 
the enemy 220,000 casualties and 
immense losses in tanks, guns, 
vehicles, aeroplanes, and achieved 
nothing decisive. It led to 
Rundstedt ’s replacement by F.-M. 
Kesselring — presumably in the 
hope that he would repeat the 
defensive success he had achieved 
in Italy. 

Rundstedt had, however, de- 
layed the Allies at least six weeks. 
They now used their recovery 
of the initiative to press on to the 
Rhine. Early in Feb. the Franco- 
American forces closed upon the 
river from the Swiss frontier to 


Strasbourg. On March 15, Patton’s 
3rd army also advanced on the 
Rhine, crossing the Moselle just 
short of the confluence at Coblenz. 
On the same day, the U.S. 7th 
army struck northward between 
Saarbriicken and the Rhine. The 
big German pocket between the 
Rhine and the Moselle at once 
collapsed. 

Farther north, the U.S. 1st army 
reached the Rhine at Cologne, 
which it captured on- March 7. 
On that same day one of its 
columns, closing to the Rhine 
farther south, found the Luden- 
dorff railway bridge at Remagen 
intact, and succeeded in crossing. 
This was an entirely unexpected 
gift, not allowed for in Eisen- 
hower’s plans ; but these were 
immediately adapted to the new 
situation. 

Struggle for the Rhine 

Montgomery’s army group (of 
which the U.S. 9th army still 
formed part) experienced the 
grimmest fighting in aU this 
Rhineland operation. Its orders 
were to line up on the Rhine from 
Diisseldorf northwards. The British 
30th corps, under the command 
of the Canadian 1st army, had to 
clear the Reichswald, between the 
Maas and the Rhine, with the aid 
of the U.S. 9th. There followed 
one of the fiercest struggles fought 
in the whole course of the war in 
the depths of the great water- 
logged forest. The enemy cut the 
Roer dams before abandoning 
them, and the resulting floods 
delayed the 9th army’s northward 
thrust ; but the two armies linked 
on March 3. Except for a tenaci- 
ously held enemy bridgehead at 
Wesel, eliminated only a week 
later, the 21st army group had 
fulfilled its task. 

“ The whole of the Allied cam- 
paign west of the Rhine had gone 
according to plan to an extra- 
ordinary degree, and my fullest 
hopes were realized,” says Gen. 
Eisenhower in his report. Chief of 
those hopes had been that the 
Germans would fight the decisive 
battle W. of the Rhine, to compel 
which the possibility of destroying 
the 31 Rhine bridges behind the 
enemy was considered, but aban- 
doned as involving too great a 
diversion from the existing strate- 
gic air effort. The enemy had 
withdrawn ; but he had suffered 
very heavy losses. He had not 
stood to the end, and had, with 
the skill which he had not yet lost, 
transferred a considerable pro- 
portion of his troops and material 
to the E. bank. Yet the war was 
almost as good as over. The dis- 
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persion of German war industries, 
a wise step when it was undertaken, 
had the disadvantage now, when 
bombs were raining upon his com- 
munications, that the enemy was 
finding it impossible to bring his 
equipment and warlike stores to 
the scene of action. 

After a tremendous air and 
artillery bombardment, the pass- 
age of the Rhine by the British 
2nd army began on the night of 
March 23. Next morning two 
airborne divisions, one British and 
one American, were landed beyond 
the Rhine north of Wesel, within 
range of supporting fire from the 
west bank, and after the heads of 
the columns of the land forces were 
already over the river. The U.S. 
9th army also effected a crossing 
early on the 24th, against moder- 
ate resistance. The U.S. 1st army 
imdertook an offensive south from 
its bridgehead at Remagen. The 
U.S. 3rd army got over on either 
side of Mainz. 

Inequality of Opposing Forces 
The opposing forces were now 
strikingly unequal in power and 
numbers. On the Allied side stood 
approximately 83 divisions, in- 
cluding the airborne — 60 U.S., 
16 British, and seven French. All 
but a few American divisions, held 
in reserve, were ready to march in- 
to Germany or the Netherlands. 
On the German side was a maxi- 
mum of 56 divisions in being, 
many of them seriously under 
strength ; the skeletons of several 
others ; and a mass of hastily 
enrolled “ home guards.” In 
armament, the contrast was even 
greater. In the air the Allied 
advantage was overwhelming ; 
in fact the last occasion when the 
Luftwaffe was seen in the air in 
strength was at the opening of 
the counter-offensive into the 
Ardennes. Nor was there any 
further heavy fighting by the 
standard of what had gone before. 

The Allied bridging and en- 
gineering work in general was 
superlative, so that powerful 
striking forces were soon over the 
Rhine. The U.S. 1st and 9th 
armies enveloped the Ruhr area, 
making contact near Lippstadt 
on April 1 ; they trapped the 
whole of one German army group 
and two corps of another — a total 
of 21 divisions. Then deep thrusts, 
not seriously opposed, were made 
into the heart of Germany : the 
, French towards the Swiss frontier, 
the U.S. 7th army towards Munich 
and the Brenner, the U.S. 3rd 
on Erfurt and then away down to 
the Danube below Regensburg and 
over the Czecho-Slovak frontier, 


the U.S. 1st on Leipzig, the U.S. 
9th on Brunswick, and the British 
2nd on Bremen and Hamburg. 
The Canadian 1st army swung 
northward and by the middle 
of April, after heavy fighting, 
reached the sea north of Gronin- 
gen, liberating the Netherlands 
east of the Zuyder Zee, but leaving 
strong German forces isolated in 
“ Fortress Holland ” — the pro- 
vinces of N. and S. Holland. 

No demarcation line was set in 
advance for the meeting of the 
Western Allies and the Russians, 
local commanders receiving orders 
to arrange a temporary boundary 
when contact was imminent. 
When the time came, this bound- 
ary was fixed in the central sector 
along the Elbe and Mulde rivers. 
On April 25 patrols of the U.S. 
1st army established contact with 
Russian troops on the Elbe at 
Torgau. 

Pushing along the Danube, the 
U.S. 3rd army advanced into 
Austria, entering Linz on May 5, 
while the 7th took Innsbruck on 
May 3 and made contact with the 
U.S. 5th army {see Italy, Campaign 
in) at Vipiteno beyond the 
Brenner. In the north, the British 
2nd army, reinforced by a U.S, 
airborne corps, crossed the Elbe 
on April 29, outflanked Hamburg, 
and on May 2 reached the Baltic 
at Lubeck (cutting off the penin- 
sula of Denmark), and made a 
junction vuth the Russians at 
Wismar. On May 4 a. German 
delegation which came to Mont- 
gomery’s headquarters signed an 
instrument of unconditional sur- 
render of all naval, land, and air 
forces opposite the 21st army 
group. The final surrender of all 
the forces of the Reich was made 
to General Eisenhower at Reims 
on May 7. The military, political, 
and economic system of Germany 
had completely collapsed. 

Victory Never in Doubt 
From fost to last, except for a 
brief period at the height of the 
counter-offensive in the Ardennes, 
the Allies had never lost the 
initiative. They had gone forward 
remorselessly, and victory had 
never been seriously in doubt. 
Their casualties had been heavy, 
those for the land forces number- 
ing in dead, wounded, and missing 
766,967 (American 614,534, British 
and Canadian 184,512, French 
61,247, the balance being made up 
of Poles, Czechs, Belgians, and 
Dutch) ,* but these casualties were 
far below those inflicted upon the 
enemy. Consult Report by the 
Supreme Commander to the Com- 
bined Chiefs of Staff on the Opera- 


tions in Europe of the Allied 
Expeditionary Force, 1946 ; Re- 
port by the Supreme Commander, 
Mediterranean, to the Combined 
Chiefs of Staff on the Operations in 
Southern France 1946 ; Dispatch to 
the Secretary of State for M^ar on 
Operations in N.W. Europe, June 
6, 1944-May 5, 1945, by F.M. the 
Viscount Montgomery, 1946. 

Cyril Falls 

European Recovery Pro- 
gramme. Programme to restore 
economic stability to post-war 
Europe mth the help of financial 
aid from the U.S.A. The possi- 
bility of such aid, depending on a 
workable plan of European self- 
help, first broached tentatively by 
Dean Acheson. was outlined by 
George Marshall, U.S. secretary of 
state, in an unofficial speech at 
Harvard University on June 5, 
1947. It could, he suggested, be 
part of the general U.S. policy 
directed against “ hunger, poverty, 
desperation, and chaos.” But the 
initiative, he insisted to a press 
conference a week later, must come 
from Europe, through joint action. 

The British foreign secretary, 
Ernest Bevin, gave an immediate 
welcome to the “ Marshall plan,” 
and visited France to discuss ways 
of following up the American pro- 
posal. Russia refused to take part 
in an organization to work out a 
recovery programme, but the U.K. 
C-nd France decided to go ahead, 
and on July 3 issued an invitation 
to 22 European countries, omitting 
only Germany (from which the 
commanders-in-chief of the four 
zones were invited), Spain, and 
Russia, to a conference in Paris 
on July 12. Refusals came 
from Albania, Bulgaria, Czecho- 
slovakia (after an earlier accept- 
ance), Finland, Hungary, Poland, 
Rumania, and Yugoslavia. Repre- 
sentatives of Austria, Belgium, 
Denmark, Eire, France, Greece, 
Iceland, Italy, Luxemburg, the 
Netherlands, Norway, Portugal, 
Sweden, Switzerland, Turkey, and 
the U.K. and of the three western 
occupying powers in Germany, met 
and set up a committee of economic 
cooperation. By Sept, this com- 
mittee had drawn up for sub- 
mission to the U.S. secretary of 
state a detailed statement, called 
the European Recovery Pro- 
gramme (E.R.P.), showing the 
assets and needs of the participat- 
ing countries for the subsequent 
four years. 

On Dec. 19, 1947, President 
Truman sent a message to congress 
recommending the E.R.P. and 
asking for 817,000,000,000, to be 
paid out during April 1, 1948-Jun9 
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30, 1952. Congress passed the 
Foreign Assistance Act on April 2, 
1948. This act provided for 
$5,300,000,000 (later reduced to 
$4,000,000,000 by the Foreign Aid 
Appropriation Act of June 14) to 
be spent on European recovery 
during the first twelve months of 
the plan. The economic co- 
operation administration (B.C.A.) 
with Paul G. Hoffman as adminis- 
trator, was set up to administer 
Marshall aid. 

At a second conference in Paris, 
March-April, 1948, the Marshall 
aid countries set up, April 16, a 
permanent representative body, 
the organization for European 
economic cooperation (O.E.E.C.). 
Bilateral agreements were made 
between the U.S.A. and each of 
the 16 cooperating countries, and 
on Oct. 16 the O.E.E.C. presented 
their recovery plans to Averell 
Harriman, the E.C.A.’s special 
representative in Europe. These 
envisaged greatly increased pro- 
duction in agriculture and in- 
dustry, increased trade among the 
member countries, limitation of 
imports paid for in dollars to 
goods necessary to recovery, and 
increase in exports to dollar 
countries. Further acts providing 
funds for E.R.P. were passed by 
congress in 1949 and 1950. 

Representatives of the W. Ger- 
man Federal Republic were ad- 
mitted to the O.E.E.C., Oct., 1949. 

In Dec., 1950, the trading 
position of the XJ.K. had improved 
to a point at which it was able to 
suspend acceptance of Marshall aid 
from Jan. 1, 1951. Total allot- 
ment made to it to that date 
was $2,694,300,000. Marshall aid 
to the Irish Republic was sus- 
pended May 2, 1951, and to Sweden 
and Portugal, July 31, 1951. When 
E.R.P. and E.C.A. came to an 
end, Dec. 31, 1951, E.C.A. had 
allocated about 12,500 million dol- 
lars to Europe through the E.R.P. 
CoTisult The Marshall Plan and its 
Meaning, H. B. Price, 1955. 

European Unification, Advo- 
cacy of unity in Europe, some- 
times called Europeanism, is 
based on the historical fact that 
the uniting Roman Empire gave 
peace, civilization, and prosperity 
to the backward and warring 
tribes it brought under its sway. 
George of Podibrady (1420-71), 
Maximilien, due de Sully (1559- 
1641), Hugo Grotius (1583-1645), 
Immanuel Kant (1724-1814), the 
Comte de Saint-Simon (1760- 
1825) are among notable advocates 
of the idea. 

In the 20th century, Count 
Richard Coudenhove-Kalergi [q.v.), 


with the backing of outstanding 
Europeans, made a new approach 
to the problem in his Paneuropa, 
1923. An international group of 
economists and statesmen, formed 
by Edgar Stern-Rubarth with the 
help of the Hungarian E. Bleier 
and the Frenchman L. Coquet, 
and under Briand’s chairmanship, 
worked for a European customs 
union. The Oslo Convention {q.v.), 
1930, was an attempt to lay the 
foundations of such a union. The 
rise of Nazi-Fascist systems of 
government and the outbreak of 
war stopped practical extension of 
the idea, but not of the idea itself, 
for events and pressures during 
and after the Second Great War 
led during the years that followed 
it to some measure of unification 
in western Europe. Its military 
aspect was represented by Western 
Union {q.v.), the outcome of the 
Brussels Treaty of 1948. In the 
economic sphere it started with 
Benelux, a plan entered into in 
London in 1944 for a customs 
union after the war between Bel- 
gium, the Netherlands, and 
Luxemburg. 

The wining up of the European 
Recovery Programme (?;. 5 .), a 
striking effort of international co- 
operation, left in being the 
Organization for European 
Economic Cooperation (O.E.E.C. ) 
and the European Payments 
Union, a currency pool set up in 
1950 to replace existing bilateral 
trade agreements with a multi- 
lateral system of payments. The 
E.P.U., in effect, set up a Euro- 
pean clearing house and a common 
currency of account (unit 0*888671 
gm. fine gold, the gold value of 
one U.S. dollar), all European 
currencies becoming convertible 
among themselves through this 
medium. The working capital of 
some 400 million dollars was pro- 
vided by the U.S.A. under the 
European recovery programme. 
Each member was allotted a 
quota (the sterling area counting 
as one member for this purpose), 
within which payments, surpluses, 
and deficits were to be settled by 
credits and gold payments ; and 
each member received from, and 
granted to, the Union a credit 
equal to 60 p.c. of its quota. 

On the political side the Council 
of Europe {q.v.) came into being, 
and from discussion at its second 
meeting of the Schuman plan ” 
for the integration of European 
coal and steel industries put for- 
ward by Robert Schuman (then 
French foreign minister) developed 
the European Coal and Steel 
Community, important both 


politically and economically. A 
treaty establishing the communitv, 
signed 1951 by France, the (W.) 
German Federal Republic, Italy. 
Belgium, the Netherlands, and 
Luxemburg, was ratified in 1952. 
It set up a council of ministers 
(the foreign ministers of the six 
countries), a high authority of 
nine (a president, two vice- 
presidents, and six members), a 
court of justice, and an assembly 
of 78 members. The organization 
resembled that of the Council of 
Europe, with which it had close 
links. ^ A common market for 
coal, iron ore, scrap, and steel 
among the six member countries 
came into operation during 1953. 
The U.K. took no part in setting 
up the E.C.S.C., but sent a per- 
manent delegation to its high 
authority to facilitate close associa- 
tion between the community and 
the U.K. and to deal with prob- 
lems of common interest. 

The six nations linked in the 
European Coal and Steel Com- 
munity continued to develop 
cooperation among themselves ; 
and in 1957 signed the so-called 
“ Euratom ” treaty which, on 
ratification, would abolish all 
import and customs duties in 
mutual trade in nuclear and 
mineral materials. They were 
also negotiating agreement on the 
establishment of a common market 
covering all trade between them. 

Europium. Chemical element, 
one of the terbium family of rare 
earths, moderately soluble in a 
saturated solution of potassium 
sulphate. Demar^ay isolated the 
nitrate by fractional crystallisa- 
tion in 1896, Crookes having 
noticed a red band in the phos- 
phorescent spectrum of a fraction- 
ated yttria earth. In 1930 Trombe 
separated 98 p.c. pure europium 
by a process of distillation in 
argon under pressure from the 
electrolytically prepared alloy with 
cadmium. This metal has the 
same hardness as neodymium and 
a melting point between 1,100- 
1,200° C. The atomic weight as 
determined by the mass spectro- 
graph is 151 *89 and by the analysis 
of pure europous chloride 151-96. 
The atomic number is 63. Euro- 
pium has a body centred cubic 
struiCture. Europia, Eu^O.j, is a 
pale pink powder. It forms a 
hydroxide, chloride, dichloride, 
oxychloride, sulphate, carbonate, 
and nitrate. Traces may be sep- 
arated from gadolinium by the 
action of dilute sodium amalgam 
under acid conditions, 

Euryale. In Greek mythology, 
one of the Gorgons {q.v.). 
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Euryale ferox. Aquatic peren- 
nial herb of the family Nymphaea- 
ceae, native to the E. Indies. Its 
circular floating leaves are 1 ft. 
to 4 ft, in diameter, the rich 
purple underside, like the sepals 
of the purple flower, being pro- 
tected by numerous spines. The 
fruit is a round berry containing 
numerous edible seeds, for which 
the Chinese cultivate the plant. 



Euryale ferox. Leaves and flowers 
of this East Indies aquatic plant 


Eurydice. In Greek mythology, 
wife of the poet Orpheus. When 
she died Orpheus went down into 
Hades, and by the power of his 
lyre induced Pluto, ruler of the 
underworld, to restore his wife to 
him, on condition that Orpheus 
did not look behind until he 
reached the earth again. In his 
eagerness to see if his wife were 
following, he forgot the condition, 
and Eurydice was lost to him for 
ever. Pron. u-riddi-see. 

Eurymedon, Ancient name of 
the Kopru Su, a river of Pam- 
phylia, Asia Minor. It flowed into 
the Mediterranean, W. of the 
Taurus Mts., and at its mouth the 
Athenians under Cimon defeated 
the Persians 466 b.C. 

Eurypterida (Gr. eurys, broad ; 
'pteron, wing). Extinct scorpion- 
like animals of the class Arachnida. 
The body was rather flat, up to 
6 ft, long, and covered by a thin 
horny covering (carapace) orna- 
mented by fine, scale-like mark- 
ings. The head was semicircular, 
consisting of six segments fused 
together, and six pairs of appen- 
dages were attached to the head- 
shield, the last pair being adapted 
as swimming paddles. The long 
abdominal portion had 12 seg- 
ments, the first six bearing plate- 
like appendages with leaf-like gills. 
The last segment was a tail-plate, 
sometimes produced into a long 
spine. The upper surface of the 
head- shield had two eye-spots near 
the centre, and a large pair of 
faceted eves near the margin. 


Eurypterids originally inhabited 
the sea, but became adapted to 
brackish and possibly to fresh- 
water conditions. Fossils are 
found in Silurian, Devonian, and 
Carboniferous strata. 

Eusebius (c. 264-340). Church 
historian. Often called Eusebius 
Pamphili, he was probably a 
native of Palestine and spent his 
youth at Caesarea. After the mar- 
tyrdom under Diocletian of his 
teacher Pamphilus, he took refuge 
in Egypt, and about 313 was ap- 
pointed bishop of Caesarea by the 
emperor Constantine the Great. 
At the council of Nicaea, 325, 
though himself orthodox, he 
showed leanings towards the Arian 
party. His historical wiltings, 
especially Praeparatio Evangelica, 
Demonstratio Evangelica, and 
Historia Ecclesiastica (Eng. trans. 
1890), entitle him to be called the 
father of ecclesiastical history. 

Eustachian Tube. Tube lead- 
ing from the upper part of the 
pharynx to the tympanic cavity of 
the ear. Its function is to main- 
tain equal atmospheric pressure on 
both sides of the ear-drum. It is 
ordinarily closed, but is opened by 
each act of swallowing. Blocking 
of the tube, as in catarrhal condi- 
tions or from the growth of ade- 
noids, leads to bulging of the mem- 
brane and partial deafness. The 
tube is named after Bartolommeo 
Eustachio (d. 1574), an Italian 
anatomist. 

Eustachian Valve. The valve 
guarding, on the right, the opening 
of the great veins into the auricle 
of the heart. It is derived from 
the remains of the right sino- 
auricular valve of the generalised 
vertebrate form. It assists in pre- 
venting the reflux of blood when 
the right auricle contracts. 

Eustatic Movements, In geo- 
logy and geography, world-wide 
changes in sea-level, in contradis- 
tinction to apparent changes re- 
sulting from movements of the 
land. The removal of water from 
the oceans to form the great ice- 
sheets of the Pleistocene period 
caused a lowering of sea-level of 
300 ft. or more. As the ice melted 
the water returned to the oceans 
and the level was raised once more. 
Eustatic movements have in- 
fluenced the development of coral 
islands. 

Eutaw Springs. River of 8. 
Carolina, U.S.A., a tributary of 
the Santee river. Near here on 
Sept. 8, 1781, during the War of 
American Independence, the colo- 
nial force under General Greene 
gained an early success over the 
British under General Stuart, who 


successfully withstood a second 
onslaught. 

Eutectic (Gr. eu, well ; tikein, 
to melt). A condition of chemical 
equilibrium. The lowering of the 
freezing point of water by the 
addition of common salt was in- 
vestigated by Raoult. Guthrie in 
1878 discovered that at a certain 
temperature, —22® C., and con- 
centration, 23 '5 p.e. of salt, the 
solution solidified completely as 
one mass. He called this type of 
mixture a eutectic and, for any 
two substances, the temperature 
and concentration remain con- 
stant. The term is used yddely in 
connexion with the freezing and 
melting of alloys. If two metals 
axe completely soluble in each 
other in the liquid state, but are 
either partly or wholly insoluble 
in the solid state, they may form 
a eutectic. 

Eutectoid. Essentially similar 
to a eutectic [v.s.)^ a eutectoid is 
formed entirely in the solid state. 
Just as a molten solution of tw^o 
metals may break up into two 
types of crystal when it becomes 
solid, so a solid solution may break 
up into two different, but closely 
admixed, constituents. 

Euterpe (Gr., the well-pleas- 
ing). One of the muses {q.v.). 

Euthanasia (Gr. m, well ; 
thanatos, death). Easy or com- 
fortable death ; in medical lan- 
guage, the use of means calculated 
to render the death of those suffer- 
ing from painful and incurable 
diseases as painless as possible. 
Induced euthanasia was advocated 
bv Plato, and was common under 
the Roman emperors, many of 
Pliny’s friends being recorded as 
submitting to it. In the island of 
Ceos, in the Cyclades, euthanasia 
was enjoined on citizens over 60. 
It is said that in ancient Marseilles 
the authorities were memorialised 
in cases of serious illness, or even of 
dire misfortune, as to the advis- 
ability of euthanasia. In More’s 
ideal state, Utopia, euthanasia was 
practised. 

Eutropius. Roman historian of 
the 4th century a.d. Secretary to 
the emperor Julian, he was the 
author of Breviarium ab Urbe 
Condita, a short history of Rome 
from its foundation to 364. The 
work has little historical value 
but the simplicity of its style has 
made it a favourite text- book for 
beginners in Latin. 

Eutyches {fl. 6th century a.d.). 
Founder of the Eutychian heresy. 
Superior of a monastery at 
Constantinople, be taught that 
the human nature of Christ was 
absorbed in the divine, and there- 
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fore non-existent, even His body 
not being truly human. For this 
he was condemned by a S3mod at 
Constantinople in 448, restored by 
the “ Robber ” council of Ephesus 
in 449, but finally condemned by 
the council of Chalcedon in 451, 
and afterwards banished. Pron. 
U-ty-keez. 

Ensine. Ancient name of the 
Black Sea, the Pontus Euxinus, or 
hospitable sea. It was originally 
called Axenos, inhospitable, from 
the prevalent storms, and the 
hatred of strangers shown by the 
dwellers on the coasts. The name 
was probably changed when in- 
creasing commerce and the estab- 
lishment of Greek colonies made it 
better known. See Black Sea. 

Evacuation (Lat. evacuo, I 
empty). Military term for the 
act of withdrawing from a posi- 
tion- It was also applied to the 
movement of the civil population 
from areas threatened with aerial 
bombardment or invasion during 
the Second Great War. In Great 
Britain, under plans already 
prepared, evacuation from the 
London area began on Sept. 1, 
1939. In four days some 370,000 
children accompanied by their 
teachers, and nearly 280,000 others 
with their mothers, left the metro- 
polis. Altogether 1,270,000 people 
went from 81 evacuation areas to 
1,100 reception areas, chiefly in 
Lancs, Yorks, Derbyshire, Wales. 
This number rose to 1,341,000 
in February, 1941. Under the 
government scheme for the evacua- 
tion of children between the ages 
of five and 16 to the British domi- 
nions, some 2,650 had reached 
their temporary homes in other 
countries before the sinking of 
the liner City of Benares on Sept. 
17, 1940, when 77 children bound 
for Canada perished, caused the 
government to suspend the scheme. 

Many government departments, 
banks, business houses, and sec- 
tions of the B.B.C. moved out 
of London ; and thousands left 
the threatened areas privately. 
Abroad 15,000 women and chil- 
dren were moved from Gibraltar 
in 1940, some 11,000 to the U.K. 

Many “evacuees” returned to 
London during 1942-44 ; but the 
flying bombs caused a second mass 
evacuation, some 280,000 leaving 
London, July 2“Aug. 8, 1944. 

Govt, sponsored return to eva- 
luation areas in the N., W., Mid- 
lands, and S.W. began in Sept., 
1944 ,* to E. Anglia in March, and 
to London, Hull, and Grimsby in 
May, 1945. By July, 1945, only 
76,000 remained in reception areas; 
by April, 1948, when the last count 


was taken, 3,567. The scheme 
ended July 5, 1948, when the home 
secretary, under the Children Act, 
became responsible for unaccom- 
panied children, and old people in 
hostels and the physically handi- 
capped came under the provisions 
of the National Assistance Act. 
AlHed air attack on W. Germany 
and Berlin led to the evacuation 
of millions to Silesia, Poland, 
Czecho-Slovakia, and Austria. 

Evagoras (d. 374 b.c.). King 

Salamis in Cyprus. Seizing the 
throne c. 410, he developed the 
naval power of his kingdom. 
He was on friendly terms with the 
Athenians, especially with the 
Athenian admiral Conon (5'.'^-), 
and it was due to him thaC Conon 
was helped by the Persian fleet at 
Cnidus (g.r.) in 394. Subsequently, 
in the war Ijetween Evagoras and 
the Persians, the Athenian fleet 
came to his aid. The war with 
Persia dragged on for several years, 
and was eventually ended by a 
settlement which guaranteed to 
Evagoras his kingdom. He was 
murdered by a courtier. 

Evagrius (c. 536-600). Byzan- 
tine eccles. historian. Born at 
Epiphania, in Coele-Syria, he 
flourished during the reigns of the 
emperors Tiberius and Maurice. 
At first he studied law at Antioch, 
whence his surname Scholasticus 
(advocate). One of the oontin- 
uators of Eusebius, his history 
covers the period from the council 
of Ephesus, 431, down to 59.3. It 
throws light chiefly on the religi- 
ous controversies of the x}eriod. 

Evander. A legendary Italian 
hero. Some time before the Trojan 
war he was said to have con- 
ducted a band of colonists from 
Pallantium in Arcadia to Italy, 
where he founded a settlement on 
the Palatine hill. Writing and 
other arts and the institution of 
the Lupercalia in honour of the 
Arcadian god. Pan, were ascribed 
to him. Evander, who figures in 
the Aeneid of Virgil, is really the 
Italian Faunus (the favourable 
one), to whom the Greek Pan also 
corresponds, and the story of the 
Arcadian colony, like much in 
Roman mythohlgy and legend, is 
due to Greek influence. 

Evangelical (Gr. evangelikoSf 
of the Gospel). Term applied to 
the religious revival within and 
without the Anglican Church in 
the 18th century. The movement 
was started by John and Charles 
Wesley and George Whitefield. 
They had all been members of the 
Holy Club at Oxford (1729-36). 
In 1738 John Wesley experienced 
conversion at the Moravian chapel 


in Aldersgate, and shortly after- 
wards, following Whitefield’s exam- 
ple, he began open air preaching 
at Bristol, at Moorfields, and Ken- 
ning ton, and up and down the 
country for the rest of his life. His 
followers broke aw^ay from the 
Established Church after Wesley’s 
death, and formed the Methodist 
or Wesleyan Churches. (See 
Methodism.) 

Other leaders in the 18th cen- 
tury were Romaine (S. Dunstan’s 

Fleet St.); Henry Venn (Hudders: 
field); Grimshaw (Haworth)- 
Fletcher (Madelev) ; Walkpr 
(Truro); Berridge (Everton! 
Beds); Newton (S. Mary Wool- 
noth, Lombard St.); Scott (01- 
ney) ; John Thornton, the banlcer; 
and Cowpor the poet, who with 
Charles Wesley, Toplady, Cecil, 
and others created modern hymn- 
ology. In the 19th century the 
leading men were Charles Simeon, 
who carried on work in Cambridge 
already begun by Isaac Milner; 
Dale (S. Bride’s, Fleet St.) ; Daniel 
Wilson (Islington); McNeile 
(Liverpool); StoweU (Manches- 
ter) ; and especially John Venn, 
and the six laymen Henry Thorn- 
ton, William Wilberforce, Charles 
Grant, Janies Stephen, Zachary 
Macaulay, and I.ord Teignmouth, 
who formed the Clapham sect. 

The movement promoted Sun- 
day Schools (Hannah More), 
benevolent societies, a revival of 
parochial life, the training of can- 
didat-es for the ministry, the dis- 
tribution of the Bible, pastoral 
work in big towns, missionary 
work abroad, the abolition of the 
slave trade (Wilberforce and 
Buxton) and the passing of the 
first Factory Acts (Lord Shaftes- 
bury). These different activities 
were mainly carried on by big 
societies founded at the turn of the 
18th and 19th centuries — Church 
Missionary, Bible, and Religious 
Tract Societies. Later came the 
London Jews, Church Pastoral 
Aid Society, Church Association, 
Y.M.C.A., Y.W.C.A., etc. 

The Evangelicals emphasised 
original sin, the efficacy of the 
Atonement, the need of personal 
conversion, justification by faith, 
and veneration for the letter of 
the Scriptures. What is known to- 
day as the Low Church party in 
the Church of England (to be dis- 
tinguished from the Low Church 
party of the period preceding the 
Evangelical revivals) is usually 
called evangelical. Its leaders meet 
annually at the Keswick Conven- 
tion and the Oxford and Islington 
Conferences. The term evangelical 
is applied to the United Lutheran 
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and Reformed Church in Germany 
and to the Protestants of Prance. 
It forms part of the title of the 
World’s Evangelical Alliance [q.v.) 
and of similar organizations in 
America. In the 20th century the 
Anglican Evangelical Group Move- 
ment was founded and led by 
Canon Stoir of Westminster, to 
promote more liberal and scholarly 
teaching of the earlier doctrines of 
the movement. Consult The Evan- 
crelical Revival in the 18th Cen- 
tury, J. H. Overton, 1909 ; His- 
tory of the Evangelical Party in 
the Church of England, G. R. 
Balleine, 1929. 

Evangelical Union or Mor- 
isoNTANS. Scottish Presbyterian 
body. It was founded by the Rev. 
James Morison of Kilmarnock and 
other seceders from the United 
Secession Church in 1843. Soon 
afterwards they were joined by 
ministers expelled from the Con- 
gregational Union. They rejected 
the doctrine of predestination, and 
maintained universal redemption 
and the freedom of the will. The 
churches were independent and 
free to adopt Presbyterian or Con- 
gregational forms of government. 
All ministers had to be total ab- 
stainers. The bulk of the congrega- 
tions joined the Congregational 
Union (of Scotland) in 1896. 

Evangeline. Nan’ative idyllic 
poem by H. W. Longfellow. First 
published in 1847, the story is a 
romantic account of the deporta- 
tions in 1755 of the French Aca- 
dians from Acadie (Nova Scotia), 
owing to their lack of sympathy 
with their British and Protestant 
rulers. It is a tender, tragic ro- 
mance, beautifully told, and one 
of the most successful instances in 
English of the sustained use of 
hexameters. The poem is named 
from the heroine, who was first to 
have been Gabrielle, a name later 
adapted as Gabriel for the hero. 

Evangelist (Gr. etiangelistes, 
proclaimer of glad tidings). Origi- 
nally one chosen by the apostles 
to preach the Gospel where it was 
unknown. Theodoret first re- 
stricted the name to travelling 
preachers ; Oecumenius first ap- 
plied it to the authors of the four 
Gospels ; today it is also used 
for missionaries and revivalist 
preachers. {Consult Eph. 4 ; Acts 8 
and 21 ; 2 Tim. 4.) The four living 
creatures referred to in Ezek. 1 
and 10, and Rev. 4, were regarded 
by Jerome as symbols of the four 
evangelists — the man, Matthew ; 
the lion, Mark ; the ox, Luke ; the 
eagle, John. Irenaeus assigned the 
Hon to John and the eagle to Mark,* 
Augustine and Bede, the Hon to 



Matthew and the man to Mark. 
Evangelist is the character who 
first shows the way to Christian in 
Banyan’s Pilgrim’s Progress. See 
Apostle ; Gospel ; Preaching. 

Evans, Sm Arthur John 
(1851-1941). A British archaeo- 
logist. Eldest son of Sir John 
Evans (q.v.), he w*as born July 8, 
1851, at Hemel Hempstead, and 
went from Harrow to Brasenose 
College, and Gottingen. As a young 
man he travelled in the Balkans. 
He w'as keeper of the Ashmolean 
Museum, Oxford, 1884-1908, and 
under him it became an institution 
worthy of its academic and na- 
tional position. In 1890 he pub- 
lished his work on the “ Late 
Celtic ” urnfield at Aylesford in 
Kent, of epoch-making importance 
in British Iron- Age studies. He 
then turned his attention increas- 
ingly to prehistoric Aegean civil- 
ization, and in 
1894 published 
Cretan Picto- 
graphs, draw- 
ing attention 
to an unlmown 
script on 
carved seal- 
stones from 
Crete. In 1899 
he began the 
excavations at 
Cnossus (Knossos) in Crete which 
revealed an unknown civilization 
earlier than the Mycenaean, span- 
ning the whole Mediterranean 
Bronze Age. To it he gave the 
name Minoan (see under Aegean 
Civilization). He pubHshed the 
results of these excavations in The 
Palace of Minos at Knossos, 4 vols., 
1921-35. Evans, who was knighted 
1911, died July 11, 1941. 

Evans, Caradoc (1879-1945). 
Welsh novelist and journalist. 
The son of a Carmarthen auction- 
eer, he was born at Pantycroy, 
Llandyssul, and left school at 13 
to be apprenticed to a linen 
draper. During the First Great 
War his vituperative references to 
the Welsh in My People, 1915, and 
Capel Sion, 1916, incensed his 
fellow countrymen. A copy of his 
play, Taffy, 1923, was pubHcly 
burned in a refuse destructor at 
Barry. A novel, Morgan Bible, 
1943, was followed posthumously 
by Mother’s Marvel, 1949. Evans 
was editor of T.P.’s and CasseH’s 
Weekly in 1925. He died at Aber- 
ystwyth, Jan. 11, 1945. His second 
wife. Countess Baroynska (Oliver 
Sandys), wrote his biography in 
1946. 

Evans, Dame Edith (b. 1888). 
British actress. She was born in 


London, Feb. 8, 1888, and made 
her first professional appearance 
on the stage as Cressida at the 

Kdng’s Hall, 
Covent Gar- 
den, 1912, 
After touring 
with Ellen 
Terry in 
Shakespearian 
repertory, she 
appeared in 
My L a d y’s 
Dress in 1920, 
and the follow- 
ing year scored 
a great per- 
sonal success as Ladv Utterword 

_ V _ 

in Heartbreak House. This was 
one of many parts she created ; 
others were those of The Serpent 
and The She- Ancient in Back to 
Methuselah (q.v.); Florence Night- 
ingale in The Lady with a Lamp ; 
Orinthia in The Apple Cart ; 
Gwenny in The Late Christopher 
Bean. Distinguished performances 
which must also be accounted 
tours de force included those as the 
Nurse in Romeo and JuHet ; Rosa- 
Hnd in As You Like It ; IVIillamant 
in The Way of the World ; Lady 
Pitts in Daphne Laureola ; Lady 
Bracknell in a revival of The Im- 
portance of Being Earnest. Her film 
d4but was in the Queen of Spades, 
1949. A versatile as well as a bril- 
Hant actress, Dame Edith (cr. 1946) 
displayed a mastery of technique 
and a genius for artificial comedy. 

"Evans, Edward Ratclitfe 
Garth Russell (b. 1881). British 
sailor. ICnowm as Evans of the 
Broke, he was raised to the peerage 
Oct., 1945, as Baron Mountevans 
(q.v.) of Chelsea. 

Evans, Sir Georoe de Lacy 
(1787-1870). British soldier. Born 
at Moig, CO. Limerick, he entered 
the Indian army in 1806, and in 
1812 he joined the 3rd Dragoons in 
the Peninsula. In 1835-37 he com- 
manded the legion recruited in 
England to assist Queen Isabella 
of Spain against the CarHsts. 
Though ill- equipped and neglected 
by the Spa-nish government, it 
fought well. Evans was knighted 
1839, promoted general 1861, and 
died Jan. 9, 1870. 

Evans, Sir John (1823-1908). 
British archaeologist and numis- 
matist. Bom at Britwell Court, 
Bucks, Nov. 17, 1823, in 1840 he 
entered his uncle’s paper mills at 
Hemel Hempstead. Admitted a 
fellow 1861, he was treasurer of 
the Royal Society, 1878-98. He was 
president of the Geological Society, 
1874-76,* the Numismatic Society, 
1874r-1908; the Society of An- 
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tiqnaries, 1885-92 ; and the Anthro- 
pological Institute, 1877-79. In 
1859 he accompanied Sir Joseph 
Prestwich to examine alleged flint 
implements found in the gravels of 
the Somme valley by Boucher de 
Perthes. They were able to demon- 
strate before the Royal Society 
that these were genuine and thus 
to establish the existence of Palaeo- 
lithic Man. Evans, who was 
knighted in 1892 and died May 31, 
1908, built up a notable coin col- 
lection subsequently divided be- 
tween the British Museum and the 
Ashmolean, Oxford. 

Evans, Marian or Mary Ann 
(1819-80). Maiden name of the 
British novelist who wrote as 
George Eliot {q.v.). 

Evans, Oliver (1755-1819). 
American inventor. Born at New- 
port, Delaware, he entered his 
brother’s milling business, and 
invented machinery worked by 
water power that halved the labour 
required in the grinding of corn. 
He also invented a card-making 
machine ; Americans claim that he 
designed the first steam engine on 
the high-pressure principle. He 
was an ingenious mechanic. He 
died at New York, April 16, 1819. 

Evanston. City of Illinois, 
U.S.A., in Cook co. It stands on 
Lake Michigan, 13 m. N. of 
Chicago, of which it is a residential 
suburb, and is served by rlys. The 
seat of North Western university, 
it was settled in 1835, incorporated 
1863, and chartered as a city 1892. 
It makes glass products, dairy 
equipment, and paint ; and pro- 
cesses fruit and vegetable juices. 
Pop. (1950) 73,641.' 

Evansville. City of Indiana 
U.S.A., the co. seat of Vander- 
burgh co. On the Ohio river, 185 
m. S.W. of Indianapolis ; it is 
served by rlys. and an airport. 
A port of entry, it trades in coal, 
flour, and tobacco, and has cotton, 
wooUen, and flour mills, meat 
packing plants, stockyards, foun- 
dries, machinery works, and cigar, 
glass, and leather factories. The 
Mead Johnson terminal provides 
for the interchange of river, rail, 
and road traffic. Evansville dates 
from 1817 and became a city in 
1847. Pop. (1950) 128.6.36. 

Evaporation (Lat. e, from, out ; 
vap<yr, vapour). Name commonly 
given to the process by which a 
liquid, and less commonly a solid 
such as carbonic acid snow, 
changes into a state of vapour. 

. Evaporation may be said to be a 
function of heat and pressure. 
Liquids may evaporate at aU tem- 
peratures; under the application 


of heat or the removal of pressure 
from their surfaces, they evaporate 
more quickly. At a given tempera- 
ture evaporation in a closed vessel 
ceases when a certain pressure of 
vapour is attained, for thin con- 
densation of the vapour balances 
the evaporation of the hquid. 

The rate of evaporation of a 
liquid depends upon the area of 
the surface exposed, the freedom 
of the space surrounding it from 
vapour, and the difierence between 
the vapour pressure and the ex- 
ternal pressure. Thus a given 
volume of a liquid evaporates more 
quickly in a shallow dish than a 
deep one, in a dry atmosphere than 
a damp one, and on a warm day 
than a cold one. The movement of 
the atmosphere over the surface of 
the liquid also increases the rate of 
evaporation, as the evaporated 
particles are carried away. 

In converting a liquid into a 
vapour at the same temperature, 
heat has to be supplied. In other 
words, heat is absorbed in the pro- 
cess of evaporation. Evaporation 
thus produces a cooling effect, and 
this is the basis of refrigeration in 
certain types of ice-making ma- 
chines. The quantity of heat that 
has to be supplied to one gram of 
liquid at the boiling point without 
changing its temperature is called 
the latent heat of vaporisation. 
This is the same thing as the quan- 
tity of heat given out by one gram 
of the vapour at boiling point, 
when condensing to a liquid at the 
same temperature. 

Evaporation of water is of great 
importance in nature. It has been 
shown that the atmosphere gains 
as much from green grass-covered 
soil as from a water surface. 
Evaporation is at a maximum 
during the summer months owing 
to high surface temperatures, 
winds, and increased water-hold- 
ing ability of the warmer air. On 
foggy winter days condensation 
rather than evaporation may be 
the rule. When percolation into 
the soil is small, evaporation is 
given by the difference between 
rainfall and run-off. See Boiling 
Point ; Condenser ; Heat. 

Evaporation Value, Method 
by wMch the relative values of 
different fuels may be expressed. 
It consists in stating the amount of 
water which each is capable of 
converting into steam when the 
fuel is burnt under specified con- 
ditions. Thus one pound of aver- 
age coal can theoretically convert 
15 pounds of water at boiling tem- 
perature in the atmosphere into 
steam ; while under the same con- 
ditions petroleum would convert 


21 pounds, and ordinary dry 
straw pounds. These figures 
represent evaporation values. See 
Fuel. 

Evaporimeter. An instrument 
for measuring rate of evaporation 
of water from a surface to the 
atmosphere. The most direct 
method of determining evapora- 
tion from a free water surface com- 
prises observation of the level of 
water in a sunken tank, allowance 
being made for rainfall {e.g. 
Symons evaporimeter). Other 
evaporimeters are concerned with 
evaporation from natural grass and 
earth surfaces. 

Evatt, Herbert V^ere (b. 
1894). Australian politician. He 
was born April 30, 1894, at East 

Maitland, 
N.S.W., and 
educated at St. 
Andrew’s col- 
lege and Syd- 
ney university. 
Having been 
tutor in philo- 
sophy at S. An- 
drew’s and leo- 

Herbert V. Eyatt, turer in legal 
Australian politician int/erpretation 

at Sydney, ho was a Labour member 
of the N.S.W. legislative assembly, 
1925-29. A justice of the federal 
high court, 1930-1940, he became 
attorney -general and minister for 
external affairs in 1941, represent- 
ing his country at discussions of 
the Pacific war situation in Wash- 
ington and Paris, at the San 
Francisco conference, and at the 
Paris peace conference. In 1946 he 
was appointed deputy prime 
minister. He attended the confer- 
ence of Commonwealth prime 
ministers in London, Oct., 1948, 
and in the same year was chairman 
of the U.N. general assembly in 
Paris. He lost office with the 
electoral defeat of his party m 
1949. Evatt published Australia 
in World Affairs, 1946. 

Eve. Name of the first woman 
in the Biblical story of creation. 
In Hebrew the form of the name 
is Chawwah. It was given to the 
woman by Adam (Gen. 3, v. 20), and 
is explained as moaning “ living ” 
or “ life.” She was so called, it is 
stated, because she was the mother 
of all living. See Adam ; Creation. 

Evection (Lat. e, out; vehere, 
to carry). Inequality of the moon’s 
motion, which increases or dimin- 
ishes the mean longitude of the 
moon to the extent of 1 deg. 16 
mins, at maximum. 

Evelina. Fanny Burney’s first 
novel. The first avowed novel of 
society, it was published anony- 
mously in 1778 under the title of 
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E.velina ; or a Young Lady’s 
Entrance into the World. Johnson 
declared that there were passages 
in it which might do honour to 
Richardson. 

Evelyn, John (1620-1706). 
English author and diarist. He 
was born at Wotton House, Surrey, 
Oct. 31, 1620, 
educated a t 
Lewes and 
Balliol 0 o 1 - 
lege, Oxford, 
and became a 
student of the 
Middle Tem- 
ple. Posses- 
sing ample 
means, he re- 
mained abroad 
during the 
greater part of 
the Civil War. A sincere royalist 
and churchman, his admiration for 
Charles II in exile did not blind 
him to the king’s faults when, 
after the restoration, Evelyn en- 
joyed favour at court. 

Luring 1653-94 Evelyn was set- 
tled at Sayes Court, Deptford, 
where he transformed a rude or- 
chard and field of 100 acres into a 
pleasaunce pf notable charm. He 
befriended Jeremy Taylor and 
other divines, and was on terms of 
intimacy with Bentley, Boyle, 
Pepys, Grinling Gibbons, and 
Hollar. He helped to found the 
Royal Society, and was its secre- 
tary in 1672. He was a commis- 
sioner for the rebuilding of S. 
Paul’s Cathedral ; aided church 
establishment in the plantations ; 
was a commissioner of the privy 
seal, 1685-87 ; and treasurer of 
Greenwich Hospital, 1695-1703. 
In addition to gardening and 
forestry, he took an active interest 
in agriculture, architecture, art, 
engraving, music, and navigation. 
His Sylva, 1664, first drew atten- 
tion to the importance of afforest- 
ation in England ; Terra, 1676, 
was a first attempt in English at 
a scientifilc study of agriculture ; 
Sculptura, 1662, a work on en- 
graving, was suggested by Boyle. 
He wrote a Character of England, 
1659, a Life of Mrs. Godolphin (a 
friend of many years), a discourse 
on Medals, and a History of the 
Dutch War, which is lost. 

He is best remembered for his 
Diary, 1620-1706 (more properly 
memoirs), a work valuable for its 
reflection of the political, social, 
and religious life of his time. 
Descriptions of the fire of 1666 and 
the great storm of 1703 show that 
he could write vividly. The MS was 
in danger of destruction when, at 
the suggestion of William XJpoott, 



a selection from it, ed. by William 
Bray, was published in ISIS (it was 
not published in full until 1955, 6 
vols., ed. E. S.de Beer). After 1694 
Evelyn lived at Wotton, where he 
died, Feb, 27, 1706, and was buried 
in the chapel. He is well described 
as a patriot who kept his loyalty in 
dangerous times, a Christian who 
preserved his integrity in the most 
immoral, and a philosopher who 
viewed every object with a desire 
to extract from it all its beauty and 
goodness. Consult Lives. H. B. 
Wheatley, 1906 ; Lord Ponsonby, 
19.34 ; H. S. Hiscock, 1955. 

Evening News, The. London 
evening newspaper. Started in 
18S1 in the Conservative interest as 
a rival to The Echo, in 1S89 it ab- 
sorbed The Evening Post, founded 
18S7. In 1894 it was acquired for 
£25,000 by a new company of 
which Alfred Harmsworth (Vis-‘ 
count Northcliffe), Harold Harms- 
worth (Viscount Rothermere), and 
Kennedy Jones were the pro- 
prietors. Under the new direction 
it emerged from an almost mori- 
bund concern into a property 
yielding in the first year a profit of 
£14,000 and in the second £25,000. 
Its ever-increasing success — it had 
in 1947 a net sale of 1,641,394 — led 
to the foundation of The Daily 
Mail. From 1894 until 1896 Ken- 
nedy Jones was editor ; he was 
succeeded by W. J. Evans. F. L. 
FitzHugh was editor 21 years, re- 
tiring in 1944. Prominent regular 
contributors have included Claude 
Burton (C. E. B.), Oswald Barron 
(The Londoner), the cartoonist 
P. H. Fearon (Poy), Arthur Machen, 
Sir John Squire, Frank Swinnerton, 
Frances Pitt, and the humorous 
artist Joseph Lee. It is issued by 
The Associated Newspapers, Ltd. 
See Northclifle, Viscount. 

Evening Primrose {Oenothera 
biennis). Biennial herb of the 
family Onagraceae. It is a native 

of N. America. 
The leaves are 
oblong - lance- 
shaped ; the 
flowering stem 
(2nd year), 4ft. 

. or 5 ft. high, 

^ branched, with 
narrower, 
toothed leaves, 
terminates in a 
•J long spike of 
large, pale yel- 
- low flowers, 

Evening Primrose, opening in the 
a biennial herb- 

evening. ine 
variety lamarckiana has much 
larger flowers than the type form, 
and has been much studied. See 
Mutation, 



Evening Schools. Term speci- 
fically given to evening classes 
established in the Um’ted Kingdom, 
mainly during the first half of the 
19th century, for gi^ving elemen- 
tary instruction to ilhterate adults. 
One of the earliest was started at 
Bala. N. Wales, in 1811. The sys- 
tem was warmly supported by 
Bishop Hinds in 1839, and was 
adopted by the Ragged School 
Union, founded 1844, and known 
since 1898 as the Shaftesbury 
Society. The term is still un- 
officially applied to schools in 
which pupils beyond the com- 
pulsory school age may continue 
to study. See Further Education. 

Evening Standard, The. Lon- 
don evening newspaper, started 
June 11, 1860, as a pendant to its 
morning namesake, itself originally 
an evening paper first published 
May 21, 1827. Acquired from the 
Johnstone family in 1905 by C. 
Arthur Pearson, who had in 1903 
purchased the St. James’s Gazette 
(founded in 1880), The Evening 
Standard was merged with the 
latter. In 1910 Davison Dalziel 
secured the controlling influence ; 
in 1915-23 it was owned by 
Hulton & Co., and from 1924 by 
Lord Beaverbook. Famous regu- 
lar contributors have included 
Arnold Bennett, Dr. W. R. Inge, 
and the cartoonist David Low. 

Eveulode. Tributary of the 
river Thames, in Oxfordshire, 
England. Rising near Kingham 
on the Gloucestershire border, it 
flows generally S.E. to join the 
main river between Eynsham and 
Yarnton, 4 m. N.W. of Oxford. 

Evensong. Form of worship 
prescribed by the Prayer Book 
of the Established Church. First 
drawn up in 1549 and revised in 
1552 and 1662, it consists of 
responses, psalms, lessons, and 
collects taken from the services of 
vespers and compline in the 
medieval breviary, with additional 
features such as general confession 
and absolution, prayers tor the 
sovereign, clergy, people, etc. 

Everest. The world’s highest 
mt., variously est. at 29,028 ; 
29,040 ; 29,141 ft. (official alt. 
29,002 ft.). It is in the Himalayas, 
on the border between Nepal and 
Tibet ; its peak has often been 
confused with that of its neigh- 
bour, Gaurisaukar. Named after 
Sir George Everest (1790-1866), 
surveyor general of India, it is 
covered with snow and difficult of 
access. Many climbing expeditions 
tried in vain before the summit 
was scaled in 1953. 

Of the expeditions on foot, 
those in 1921, 1935, and 1951 were 
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Everest. Dia^am showing at A. B, and C the positions of the three highest 
camps established by all climbers. D, height reached by Norton and Somerville, 
June 4th, 1924. E, spot where Mallory and Irvine disappeared, June 8, 1924. 
P. broken and dotted lines in^cate alternative routes to the summit 


reconnaissance, and those of 1922, 
1924, 1933, 1936, 1938, and 1952 
attempts to sc^le the mountain. 
Two members of the 1924 expe- 
dition, A. C. Irvine and G. L. 
Mallory, reached 26,800 ft. and 
then set out alone to climb the 
remainder of the distance ; they 
disappeared at 28,239 ft. On 
May 29, 1953, a New Zealander, 
E. P. Hillary, and a Sherpa, 
Tensing Bhutia, reached the sum- 
mit and returned safely, John 
Hunt, leader of this expedition, 
and Hillary were knighted, and 
Tensing was awarded the George 
Medal, in recognition of their feat. 
(Consult The Ascent of Everest, 
Sir John Hunt, 1953.) A Swiss 
expedition, led by A. Eggler, twice 
ascended Everest in 1956. 

Everest Air Expedition. In 
1932 Lady Houston financed the 
Housten-Everest air expedition 
led by L. V. Stewart Blacker and 
P. T. Etherton. Two Westland bi- 
planes were fitted out. The base was 
at Pumea, 260 m. N. of Calcutta. 

The first flight was made on April 
3 , 1933. Everest’s 
characteristic plume 
(composed of ice part- 
icles) indicated a terrific 
wind, soon found to 
be about 110 m.p.h., but 
the summit was sur- 
mounted for the first 
time in history. Thirty- 
five successful oblique 
photographs were ob- 
tained, but the dust 
haze ruined all vertical 
survey photographs. 
Kinchinjunga was ex- 
plored next day. A 
second flight to Everest 
was made on April 19, 
when vertical photo- 
graphs of unexplored 
territory around the 
peak led to more 
accurate mapping. 

Everett. City of 
Massachusetts, U.S.A., 
in Middlesex co. It 


stands on the Mystic river 3 m. N. 
of Boston, and is served by the 
Boston and Albany rly. Its indus- 
trial activities include ironfound- 
ing, oil refining, and the manu- 
facture of chemicals, paints and 
varnishes, tools, optical and leather 
goods. Settled 1 630, it was incor- 
porated 1870. Pop. (1950)45,982. 

Everett. City of Washington, 
U.S.A., the co. seat of Snohomish 
co. A port of entry on an arm of 
Puget Sound, it is 30 m. by rly. N. 
of Seattle. Situated in a mineral, 
lumbering, agricultural, and fishing 
region, it has an excellent land- 
locked harbour and two airports. 
Settled in 1862, it was incorporated 
as a village in 1892, and became a 
citv in 1908. Pop. (1950) 33.849. 

Everett, Edward (1794-1865). 
American statesman and orator. 
Born at Dorchester, Mass., April 
11, 1794, he was for two years a 
Unitarian minister. He became 
professor of Greek at Harvard, 
1819-25, and president, 1846-49. 
He edited the North American 
Review, 1820-24, was member of 
congress 1824-35, minister to 


Great Britain 1841-45, and senator 
1853-54, when he abandoned pub- 
lic life. In politics Everett was 
a Republican, and when the Civil 
War broke out he strongly sup- 
ported the cause of the Union, al- 
though to the last he had hoped 
that war might be averted. He 
died at Boston, Jan. 15, 1865. His 
reputation chiefly rests upon his 
lectures and speeches. Orations 
and Speeches were published 1850- 
59. Consult Life and Services, R. 
H. Dana, 1865 ; Life, P. R. Fro- 
thingham, 1925. 

Everglades. Swampy wilder- 
ness in S. Florida, U.S.A. The 
region is low-lying and its heavy 
rainfall and high temperature en- 
courage the rank growth of vege- 
tation, thus increasing the natural 
difficulty of drainage. Situated 
mostly in Dade co., it extends N. 
to S. for about 120 m. and is about 
50 m. broad. During the rainy 
season it has a depth of 1 ft. to 
10 ft. It contains a number of 
islands bearing cypresses, pines, 
palms, and vines, but is mainly a 
huge, almost impenetrable, tract 
covered with saw-grass which 
reaches a height of 6 ft. Projects 
undertaken by private firms and 
state and federal governments, 
including construction of 450 m. 
of drainage canals and the 140-m. 
Cross-Florida Waterway, have 
effected the reclamation of several 
million acres. One result is the 
cultivation of sugar cane, some of 
which reaches a height of 20 ft. ; 
lemon, orange, and rubber trees 
also grow here, and lettuce, string 
beans, and cabbage are cultivated 
to some extent. The state and 
university of Florida have estab- 
lished the Everglades experimental 
station, where the agricultural 
possibilities of the region are 
studied. Characteristic features 
are the palm-thatched huts of the 
Seminole Indians. See Florida. 

Evergreens. Plants whose 
leaves last several years and are 
not shed simultaneously. The 
plants are thus never leafless. The 
holly, for example, produces new 
leaves each season, but each of 
these lives for three or four years ; 
therefore, although there is a leaf- 
fall every year, it affects only the 
oldest leaves and the foliage as a 
whole is always full and green. 
Evergreen leaves are of leathery 
consistence with glossy surface, 
and are thus protected against 
rapid loss of moisture in summer 
and the effects of frost in winter. 

Everlastings or Immortelles, 
Term applied to the flower-heads 
of certain composite plants. Their 
bracts are of a hard, parchment- 
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like character and coloured, so that 
if gathered in their prime, i.e. just 
before they are fully expanded, 
they will re- 
tain their 
form and 
colour for 
s e V e r a 1 
years. The 
most strik- 
ing of these 
are species of 
Helichry- 
sum, Acro- 
c 1 i n i u m , 

Rhodanthe, 

Aphelexis, 

Waitzia, and 
Xeranthemum. They should be 
hung heads downwards to dry. 

Evershed, Sir Francis Ray- 
mond Evershed, Baron (b.l899). 
British judge. Born Aug. 8, 1899, 
he was educated at Clifton and 
Balliol College, Oxford, and called 
to the bar in 1923. Chairman of 
the central price regulation com- 
mittee, 1939-42 ; controller of 
the Notts, Derby, and Leics coal- 
producing region, 1942-44 ; chair- 
man of commissions on cotton- 
spinners’ and dockers’ wages, and 
of a committee on supreme court 
practice, he was knighted 1944, 
appointed lord justice of appeal, 
1947, master of the rolls, 1949, 
and made a peer 1956- 

Eversley. Village and parish of 
Hampshire, England, 14 m. N.E. 
of Basingstoke. The church of S. 
Mary, early 18th cent., had Charles 
Kingsley for its rector 1844-75. 
He is buried in the churchyard. 
Near is Bramshill House, erected 
for Prince Henry, son of James I. 

Eversley, Charles Shaw-Lb- 
EEVRE, Viscount (1794-1888). 
British politician. Born Feb. 22, 

1794, he was 
educated at 
Winchester 
and Trinity 
College, Cam- 
bridge. He 
entered parlia- 
ment as a Whig 
in 1830 and 
sat for N. 

Viscount byersley, Hants during 

British pohtician i832_57. After 

serving as chairman of various 
committees, he was elected Speaker 
in 1839, and filled that office with 
distinction during the difficult 
times of O’Connell and the free 
trade debates. In 1857 he retired, 
becoming Viscount Eversley. He 
died without an heir at Heckfield, 
Hants, Dec. 28, 1888. A nephew, 
G. J. Shaw-Lefevre, was created 
Baron Eversley (v.i.)* 


Eversley, George John Shaw- 
Lefevre, Baron (1832-1928). 
British politician. Born June 12, 

1 832, he was educated at Eton and 
Trinity College, Cambridge. As a 
Liberal he was M.P. for Reading, 
1863-85, and for Bradford, 1885- 
95. He was civil lord of the 
admiralty in 1856 ; secretary to 
the board of trade, 1869-71 ; "first 
commissioner of works, 1881-83 
and 1892-93 ; postmaster-general, 
1883-84; and president of the 
local government board, 1894-95. 
Raised to the peerage in 1906, he 
died April 19, 1928. 

Everton. Parish of Lancashire, 
England, forming a N.E. suburb of 
Liverpool, and within its borough 
limits. Here is S. Edward’s 
Roman Catholic College, founded 
1842 and enlarged in 1875. It 
stands in its own grounds of 11 
acres. Everton is celebrated for 
its toffee and its football club (v.i.). 

Everton. Association football 
club. Founded in 1878 in a 
Methodist chapel, it first played in 
Stanley Park, Liverpool, on the 
opposite side of a road from the 
present enclosure, Goodison Park. 
Everton was one of the twelve 
clubs that founded the Football 
League in 1888, and except in the 
season 1930-31 has always played 
in the first division. It won the 
League championship in 1891, 
1915, 1928, 1932, and 1939 ; and 
the F.A. Cup in 1906 and 1933. 
It has the unique record of gaining 
in three successive seasons (1930- 
33) the championships of the 
second division and first division, 
and a Cup victory. 

Everyman. English morality 
play of the late 15th century, pro- 
bably translated from its Dutch 
counterpart, Elckerlijk (printed c. 
1495). The earliest known editions 
of Everyman were printed by 
Richard Pynson (undated, but ap- 
parently before 1531). The play, 
which “ comprises the whole pitiful 
pathos of human life and death,” is 
one of the finest examples of the 
moralities. The story of God’s 
summoning of Everyman (all man- 
kind represented as an individual) 
by Death on that journey which 
none may escape, and of Every- 
man’s attempts to find a willing 
companion, is based on an earlier 
parable told in the religious ro- 
mance of Barlaam and Josaphat 
{q.v.), A choreographic version by 
Mona Inglesby, with music from 
the tone poems of Richard Strauss, 
was performed by the Interna- 
tional Ballet in 1943. 

Everyman’s Library. Name 
of a series of reissues of classics in 
ancient and modem literature of 


every kind. This venture was 
started by John Mallaby Dent 
(1849-1926) in 1906 and published 
by the firm bearing his name. 
Ernest Rhys was long the general 
editor. Each volume was given a 
preface by a leading authority. 
By 1956 the library included 1,000 
works ; and more than 42,000,000 
copies had been sold. 

Everyman Theatre. Theatre 
at Hampstead, London, N.W.3. A 
drill-hall close to the tube station 
was acquired and fitted up as a 
small theatre with a seating capa- 
city of about 300. This was opened 
on Sept. 15, 1920, with Bonds of 
Interest, a Spanish comedy by 
Jacinto Benevente, and other 
plays notable for their intellectual 
appeal followed. The theatre later 
became a cinema at which films 
of special interest were revived. 

Evesham. Mun. bor. and mar- 
ket town of Worcestershire, Eng- 
land. It stands on the Avon, 15 m. 

E.S.E. of Wor- 
cester, and is 
served by two 
railway lines. 
S. Eg win founded 
a Benedictine 
monastery here in 
the 8th century, 
of which a bell 
tower, of fine 
ornate Perpendicular, and gate- 
way still remain. The town hall is 
an Elizabethan structure, and the 
grammar school was founded by 
Abbot Lichfield in 1536. The 
battle of Evesham was fought at 
Green Hill ,* its site is marked by 
an obelisk. Fruit growing and mar- 
ket gardening are engaged in and 
the asparagus beds are famous. 
There is excellent boating on the 
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x^von. Market day, Mon. Until 
1950 the town gave its name to a 
CO. div. with one M.P. Pop. (1951) 
12,066. About 2^ m. N.W. is Wood 
Norton, once the residence of 
French dukes, and a home of the 
B.B.C. early in the Second Great 
War. The famous and fertile Vale 
of Evesham is much visited in the 
season of fruit blossom. 

Evesham, Battle of. Fought 
Aug. 4, 1265, between the royalists 
under Edward, afterwards Edward 
I, and the baronial party under 
Simon de Montfort. Defections had 
broken Montfort’s power, and in 
the summer of 1265 he was retreat- 
ing before his foes. The force 
which his son Simon was bringing 
from the S. to join him was de- 
stroyed by Edwai;d at Kenilworth, 
Aug. 1, and the elder Simon, fall- 
ing back into Wales, halted at 
Evesham, Aug. 3. Prince Edward 
hastened up and cut off all chances 
of escape. His plans were so 
cleverly laid that Earl Simon ex- 
claimed : “ God have mercy on 
our souls, for our bodies are theirs.” 
The royalists attacked in two 
divisions, and the battle was soon 
over. Numbers told; both Simon’s 
horse and foot gave way, the 
former only after a stubborn re- 
sistance, and Montfort and his son 
Henry were killed. 

Eviction (Lat. evi'ticere, to over- 
come). Name given to the process 
of ejecting a tenant from a house or 
land. Since the First Great War 
severe limitations have been im- 
posed on the right of landlords to 
evict tenants of houses within the 
Rent Restrictions Acts. See Dis- 
traint ; Ireland : History. 

Evidence (Lat. evidentia). Word 
used for the legal method of prov- 
ing facts in a court of law. The 
law of evidence is one of the chief 
points of difference in the adminis- 
tration of justice between English- 
speaking countries and others. 
English courts are very strict in 
their admission of evidence, or 
rather in their exclusion of certain 
matters of evidence and modes of 
proof. The chief rules of evidence 
are : (1) All evidence must be rele- 
vant to the issue ; (2) such relevant 
matters must be proved by the 
best ” evidence. 

Relevancy is really a matter of 
logic. How far any given fact 
offered to be proved tends to prove 
any matter in issue is for the judge 
to decide. One or two things may 
be borne in mind. A witness’s 
opinion (e.gr. “I think the driver 
of the car was to blame ”) is no 
evidence. It is never relevant, 
except where technical matters are 
in dispute, and then the opinion of 


skilled experts is admitted be- 
cause there is no other way of ar- 
riving at the facts. The character 
of the parties is not relevant ; if I 
sue a man for damages for fraud I 
am nor. allowed to call 50 witnesses 
to show that he is a man who has 
committed other frauds. All I am 
allowed to do is to cross-examine 
him as to his character, and try to 
drive him to admit that his record 
is bad. But even this is not evi- 
dence that he defrauded me. 

The only time a plaintiff, or 
prosecutor, can call evidence of the 
kind above described is where the 
evidence shows a system of wrong- 
doing, and the act in issue is a part 
of the system — long term frauds for 
example. On the other hand, a 
man accused of crime may always 
bring evidence of his good charac- 
ter. Even in libel it is not per- 
missible to prove misconduct by 
the plaintiff so as to show he has a 
bad character unless the defendant 
has justified the libel — although 
evidence of generally bad reputa- 
tion may be given. 

The rule of best evidence is a rule 
of exclusion. It excludes hearsay 
If you wish to prove something 
seen or heard, you must put in the 
box the man who saw or heard it, 
and not (with certain exceptions) 
a man who heard that another man 
saw or heard it. The contents of a 
document must be proved by pro- 
ducing the document itself. If 
the document is, or has been, in 
the possession of the other side, 
which does not produce it after no- 
tice to do so, secondary evidence 
may be given. Again, if the judge 
is satisfied that it has been lost, 
stolen, or destroyed, secondary 
evidence is admissible. Bankers 
are allowed, instead of producing 
their books in court, to send a certi- 
fied copy. There are whole classes 
of public documents, such as en- 
tries in marriage, birth, and death 
regi.stors, wills, or bills of sale, 
which can be proved by officially 
certified copies. 

These rules remain in full force 
for all criminal proceedings, but 
in civil proceedings some relaxa- 
tions were introduced by the Evi- 
dence Act, 1938. Where direct 
evidence of a person by word of 
mouth would be admissible, any 
statement made by him in a 
document may be used if either 
he had personal knowledge of the 
facts or, where the document is 
part of a continuous record — e.g, 
an account book — -he made entries 
or other statements as part of his 
duty and obtained the facts from 
someone who might reasonably be 
supposed to know them. The 


maker of the statement must 
generally be called. The court may, 
however, admit a copy of the docu- 
ment containing the statement 
instead of the original. Statements 
cannot be used if made by an in- 
terested person at a time when 
proceedings were either pending or 
were anticipated. 

There are long established ex- 
ceptions to the hearsay rule apply- 
ing to statements either oral or in 
writing. In pedigree cases, state- 
ments by a deceased member of 
the family — e.g. in a Bible-made 
before the litigation may be used. 
In all cases, declarations against in- 
terest, e.g. by a deceased person, 
may_ be admitted. In trials for 
homicide, declarations by the per- 
son killed are admissible to prove 
the circumstances of death, pro- 
vided he knew that he was dying. 

Jurisprudence ; Law. 
Evidences of Christianity, A 
View of the. Theological work by 
William Paley first published in 
1794, containing (I) the direct his- 
torical evidences of Christianity ; 

(2) the auxiliary evidences; and 

(3) a consideration of some popu- 
lar objections. Largely based on 
Butler’s Analogy of Religion and 
Nathaniel Lard tier’s Credibility of 
the Gospel History, the work, in its 
time hailed as a crushing reply to 
scepticism, has come t o be regarded 
as inadequate. 

Evil. In the theological and 
ethical sense the absence of good, 
or unsatisfied desire. Neither 
definition is satisfactory. To say 
that evil is the absence or the 
opposite of good at once raises the 
question, “ What is good ? ” ; and 
the answer must depend largely 
upon the standpoint of the in- 
dividual. To define evil as un- 
satisfied desire pre-supposes that 
the desire itself is not evil. If it is, 
its frustration is good rather than 
evil. To find the supreme good in 
the satisfaction of desire, and evil 
in its frustration, ignores the pos- 
sibility of a higher and external 
moral imperative taking prece- 
dence over mere personal desire. 

From the theological point ol 
view, the definition of evil is com- 
paratively simple. It is that which 
does not conform to the Will of 
God. But the Will of God is mani- 
fested by both direct egmmand 
and by permission. Evil, like all 
other things, can only exist by 
divine permission ; and in this 
sense its existence is not contrary 
to the Will of God. But the thing 
in itself and the fact of its existence 
are not the same thing. The Will 
of God may permit the existence 
of an evil which is itself directly 
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crescents, red and blue objects, 
and magical or sacred tests. Evil 
ejT is referred to by its technical 
name in Gal. 3, where it is trans- 
lated “ bewitched.” The Greek 
belief is enshrined in the mythical 
gorgon Medusa, whose glance 
turned its victims to stone ; the 
use of the gorgon’s head as an 
amulet persists in doorknockers. 
See Divination ; Magic. 

Eyil-Merodach (d. 560 b.c.). 
Biblical version of the name of 
Amel-Marduk, king of Babylon 
562-560 B.c. He was the son of 
Nebuchadnezzar II, and according 
to Berossus his short reign was 
lawless and violent ; he was 
murdered in a rebellion raised by 
his brother-in-law Neriglissar (the 
Nergalsharezer of Jer. 39). 

Evocator. Any substance 
which, when applied to eggs in 
the early stages of their develop- 
ment, evokes responses leading 
to the production of recognizably 
differentiated tissues . or organs. 


Many evocators are known chemi- 
cal substances and have much in 
common with hormones (g'-v.). 
iS'efi Embryology. 

Evolute (Lat. e, from, out . 
volvere, to roll). In geometry a 
curve which is the path of all 
points that are the centres of 
curvature of a second curve called 
the involute. To measure the cur- 
vature of any involute we find a 
circle which coincides with the 
curve for a short distance. If the 
curvature to be measured is great 
this circle of curvature can only 
have a small radius because it will 
accompany the first curve only a 
small way. If the curvature is 
small the radius of the circle will 
be correspondingly larger. The 
centre of this circle at any point on 
the curve is the centre of curvature 
at that point. It is clear that there 
will be a number of these circles 
for any curve. When their centres 
are all joined up they form the 
evolute. See Circle ; Geometry. 


EVOLUTION: THE SHAPING OF LIFE-FORMS 

^itPaul G-. ’Espinasse and J. Arthur Thompson, LL.D. 

This important article can well be supplemented by those on 
A nthropology : Biology ; Life ; Man ; Sex. See also Cell ; Heredity, 
etc. ; and Darwin ; GaUon, and biographies of other biologists 


opposed to that Will ; and such 
permission in no sense makes God 
the author or the cause of evil. 

Why evil is permitted to exist 
has always been a perplexing prob- 
lem ; and it is not greatly helped 
by the counter question ; “ Does 
evil exist ? ” If evil is a mere nega- 
tion or absence of good, it has no 
real existence, and is nothing at all. 
What really happens is that the 
good exists in a less degree than 
is to be desired. The existence of 
so-called evil, therefore, resolves 
itself into this — that the universe 
is not perfect. Viewing evil as 
merely imperfection, the problem 
of its existence becomes less diffi- 
cult. It is no reflection on the 
goodness of God that He is pleased 
to let the world progress through 
imperfection to perfection. 

Another element in the problem 
of evil is that of relativity. In 
certain circumstances and in some 
relations a thing may be evil which 
is not necessarily evil in itself. 
But we are not in a position to 
judge the circumstances or to 
weigh the relations ; for the simple 
reason that only a portion of the 
world of reality lies within our 
ken. We see only part of the 
machine ; and those parts which 
appear inappropriate or superflu- 
ous may be essential or beneficial 
to the part of which we know 
nothing. See Ethics. 

Evil Eye. Faculty of causing 
material harm by means of a 
glance. In Shakespeare, and in 
modern rural England, it is called 
overlooking. From its ancient 
Roman name fascinum comes the 
word fascination. Distinguishable 
from the subjective influence of 
the eyes of snakes, it denotes a 
form of witchcraft, owing its origin 
to the presumption that the eye is 
capable of operating at a distance. 
It may be exerted, voluntarily or 
involuntarily, upon human beings 
and domestic animals, especially 
when young, besides crops, dwell- 
ings, and other objects. Envy 
(Lat. invidia, on-looking) is a 
potent incentive of evil eye. 

The belief is traceable to the 
beginnings of recorded history, 
and its widespread survival in 
primitive culture attests its prime- 
val origin. Various curative and 
preventive measures are employed. 
Prevention is sought by spitting, 
muttering counter-charms, making 
offensive figures or gestures, giving 
to children opprobrious names, 
wearing knotted cords, or display- 
ing amulets, many of which are 
specific for evil eye. They include 
representations of eyes, hands, 
horns, teeth, shells, nuts lunar 


Evolution (Lat. evolMre, to un- 
roll) is a process wherein one kind 
of living creature gives rise to an- 
other kind, which persists alongside 
of or in place of the original stock. 
Thus we believe that birds evolved 
from an ancient reptilian stock, and 
mankind from a primitive simian 
lineage, the origins in both cases 
being extinct. In the case of 
domestic pigeons derived from the 
wild rock-dove {Columba Uvia), or 
of poultry derived from the jungle- 
fowl {Oallus bankiva), the origins 
are still extant. Similarly, wild 
ancestors of such cultivated plants 
as cabbages and apple-trees still 
exist. The evolutionary process is 
going on among wild plants and 
animals, e.g. in some evening 
primroses, or in many birds and 
butterflies, but is not often easily 
detected in a lifetime or in the 
relatively short time since precise 
biological registration began. 

While evolution is strictly a 
slow racial change in living crea- 
tures, the term is often used much 
more widely. Evolution should not 
be confused with development, 
which is best restricted to a con- 
tinuous change in one and the 
same unity, such as a germ, a seed, 
an organ, an institution, or a solar 
system. Development agrees with 
evolution in being a series of 
changes in a definite direction 
from one position of equilibrium 


to another, but differs from it in 
concerning one and the same in- 
dividual system from beginning to 
end, whereas evolution is racial, 
implying a succession of genera- 
tions and a sifting process. Briefly, 
development in biology is the 
individuars coming to be (Onto- 
geny) ; evolution, in biology, is 
the genetic history of a race 
(Phylogeny). Hence we should 
speak of the development, not of 
the evolution, of the earth. 

Evolution may be in the direc- 
tion of increased complexity and 
control (differentiation and inte- 
gration), or in the opposite direc- 
tion. A tapeworm is the result of a 
process of evolution just as surely 
as is the golden eagle within which 
it lives. Yet in spite of many in- 
stances of retrogressive evolution 
in animate nature, the general 
trend of the process has been pro- 
gressive, f.e. towards increased 
differentiation and integration of 
fuller and freer Life. This fact must 
never be lost sight of in contem- 
plating the history of things as a 
whole. 

As applied to living creatures, 
the evolution theory states the 
broad idea that the present is the 
child of the past and the parent of 
the future. The fauna and flora of 
today, both in themselves and in 
their myriad inter-relations, are 
the outcome of an antecedent state 
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of affairs in which animals and 
plants were on the whole rather 
simpler. This again originated in 
organisms and relations simpler 
still, and so on back through hun- 
dreds of millions of years, until all 
clues are lost, and we find our- 
selves in the mist of life’s begin- 
nings. The evolution theory thus 
states the view that the manifold 
intricacy of animate nature has 
arisen by a natural process of slow 
organic change, similar to that 
seen in the history of domestic 
animals and cultivated plants. 

One point remains to be empha- 
sised. The statement that living 
creatures have come to be as they 
are by evolution, only means 
that their history has been a 
natural history, the moves in 
which have known, or at any rate 
knowable, causes. To think that 
any result whatsoever acquires dig- 
nity, permanency, worth, invulner- 
ability, or sanctity, because it is 
the result of evolution, is a misun- 
derstanding, for the value of sur- 
vival, as judged by human stand- 
ards, depends on the conditions 
under which survival is secured. 

Evidences of Organic Evolution 

This general evolution theory, 
or doctrine of descent, is the only 
scientific way of answering the 
question : How has the present- 
day system of animate nature 
come into being ? But while many 
facts of zoology and botany serve 
as evidences of evolution, four 
main lines of argument Kave been 
followed by Darwin and others. 

The first is mainly ana- 
tomical. Many facts in regard to 
structure corroborate the evolu- 
tionist interpretation, and seem to 
naturalists to admit of no other. 
Thus, the fore-limb of a frog, the 
paddle of a turtle, the wing of a 
bird, the fore-leg of a horse, the 
flipper of a whale, the wing of a 
bat, the arm of a man, exhibit in 
diverse guise the same essential 
parts, twisted into manifold forms 
for different uses, but always of the 
same fundamental type. There is 
essential similarity in the impor- 
tant hones, and considerable re- 
semblance in the musculature, in- 
nervation, and blood-supply. All 
these fore-limbs are homologous 
with one another, i.e. they agree 
in fundamental structure and de- 
velopment. It is difficidt to 
understand this adherence to 
type except on the theory of the 
actual flesh-and-blood relationship 
of backboned animals. Many ves- 
tigial organs in animals, especially 
the higher animals, remain very 
slightly developed and are of no 
use ; comparable, as Darwin said. 


to unpronounced letters in words, 
the o in leopard, or the b in doubt. 
Man has a minute useless third 
eyelid and a hint of muscles for 
moving the trumpet of the ear. 
The only rational interpretation of 
such structures is the evolutionist 
one, that they are dwindling relics 
of structures well developed and of 
some functional importance in 
ancestral forms. 

The Physiological Argument 
The second line of argument 
may be called physiological. When 
the blood of, for instance, a horse 
is injected into, say, a rabbit, the 
rabbit makes an “ anti-horse ” 
substance which will violently and 
immediately attack horse blood. 
It will not attack the blood of a 
bird, but it will attack to some 
extent the blood of an ass. This 
means that an ass has blood more 
like that of a horse than is the 
blood of a bird. By modification 
of this experiment it is possible 
to gauge the degree of relationship 
between man and the various 
groups of apes and monkeys. 
Along with this physiological argu- 
ment may he taken the abundant 


evidence of the variability of living 
creatures. In a short time man 
has established over 200 breeds of 
domestic pigeons, which seem all 
to have been derived from the 
blue rock-dove. 

Another line of argument is 
historical or palaeontological. 
From the rock record we have ac- 
cumulated a great mass of material 
in regard to the successive appear- 
ance of horse-types, elephant- 
types, crocodile-types, and so forth, 
all reading like a lineage or pedi- 
gree. Moreover, there are many 
connecting links now extinct, 
such as Archaeopteryx {see Birds), 
which, though an indubitable bird, 
has several well-marked reptilian 
features, e.g. teeth in both jaws, a 
lizard-like tail, and claws on the 
three digits of the hand. Again, 
there is the big fact that in the 
rock record amphibians appear 
after fishes, reptiles after am- 
phibians, birds and mammals after 
reptiles ; as age succeeded age, 
nobler and nobler forms of life 
emerged. 

The embryological evidence is 
very striking. The embryos of the 
higher vertebrates, 
viz. reptiles, birds, 
and mammals, de- 
velop for a con- 
siderable distance 
along the same 
road, or along 
closely parallel 
roads, before they 
diverge. For in- 
stance, in the neck 
region of the em- 
bryo higher verte- 
brate, there are 
gill- clefts or vis- 
ceral clefts which 
have no respira- 
tory signifioance, 
and can hardly be 
said to be useful, 
except that the 
first becomes the 
Eustachian tube 
connecting the ear 
passage with the 
back of the mouth. 
These can only he 
recapitulations of 
some of the em- 
bryonic stages of 
the respiratory ap- 
paratus of remote 
aquatic, lower 
vertebrate an- 
cestors. 

There was a time 
when the tempera- 
ture of the earth 
was far too high 
to admit o f 
the existence of 
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any forms of life like those we 
know. Whether germs of living 
organisms reached the earth from 
elsewhere, or whether very simple 
living organisms evolved upon the 
earth out of non-living matter, is 
unknown, but it is certain that liv- 
ing organisms did have a beginning 
upon the earth, and probable that 
the first organisms resembled in 
some respects present day viruses. 
Some of these may have given rise 
to the bacterial type of organism, 
consisting of a minute globule of 
chromatin surrounded by an or- 
ganized envelope. As time went on 
and size increased, the chromatin- 
globules might increase in number 
and acquire some complexity of 
arrangement, and a non-chromati- 
nic ground substance (cytoplasm) 
might become organized around 
them to provide a special immedi- 
ate environment or fairly elaborate 
envelope. 

Prototsrpe of the Animal 

A predatory organism may have 
arisen by the formation, around a 
number of chromatin-grains, of 
such an enveloping matrix of 
semi-fluid substance capable of 
enwrapping and digesting living 
particles. This was a prototype 
of the animal, and it preyed upon 
other minute creatures. Later on, 
the chromatin -grains congregated 
to form a definite cell-nucleus in 
the midst of the active matrix, and 
a true animal was formed. These 
suggestions serve to indicate that 
in all probability a long journey 
had to be travelled before even the 
first true animals or plants made 
their appearance. 

The next great steps probably 
consisted in the establishment of 
numerous distinct types of cellular 
organization. On the animal line 
of evolution, towards which the 
primeval amoeboid organisms 
pointed, there doubtless arose all 
sorts of specialisations of the 
creeping form, many with support- 
ing skeletal framework. More ac- 
tive forms had lashes of protoplasm 
instead of outflowing threads and 
lobes. Others, with an enclosing 
cyst, were adapted for spending 
much of their life passively wait- 
ing for suitable conditions, or as 
parasites. 

One of the primeval great events 
must have been the emergence of 
green plants. These perhaps origin- 
ated among flagellate infusorians 
on the animal line which had been 
able to build up the green pigment 
chlorophyll, the most important 
substance in the world, next to liv- 
ing matter itself. The divergence 
between plants and animals was 
one of the greatest cleavages in 


evolution. While all typical ani- 
mals require organic food which 
has been worked up for them by 
other living creatures, green plants 
are able to utilise the energy of the 
sunlight in their chlorophyll ma- 
chinery to manufacture from the 
carbon dioxide of the air complex 
organic compounds. Thus green 
plants feed at a low chemical level, 
on air, water, and salts, and build 
up nutritive materials which ani- 
mals utilise. 

Moreover, the plant is almost 
always surrounded by an envelope 
or cell-wall of cellulose, and this 
restriction, taken along with the 
poorly developed means of getting 
rid of nitrogenous waste-products, 
may explain the tendency to fixity 
shown by plant-life. We are 
unable here to follow the evolu- 
tion of the plant world which 
went on simultaneously with that 
of the animal world. One of the 
striking general impressions is 
that of a succession of dominant 
groups, each reaching supremacy, 
and then yielding to another. 
Thus the gigantic club-mosses and 
horse-tails which made great 
forests yielded to Cycad-like forms 
and thereafter passed into relative 
insignificance ; while the Cycado- 
phytes in their turn 3delded to the 
flowering plants. 

First Molticellular Organisms 

It was a red-letter day in organic 
evolution when “ bodies ” began 
to be, i.e. when some living crea- 
tures passed possibly to the multi- 
cellular grade of organization. 
Many flagellate infusorians form 
colonies or families of connected 
cells, the daughter-units formed 
by division of the mother-unit, 
remaining associated, instead of 
drifting apart to live isolated 
lives, and it was probably in some 
such way that multicellular organ- 
isms began. It must be clearly 
understood that the step was not 
primarily one of increase in size, 
for a rotifer or wheel-animalcule 
built up of a thousand cells is much 
smaller than a unicellular infusor- 
ian such as Noctiluca {q.v.). 

Nor was the step primarily one 
of increasing complexity either 
of organization or of activity, for 
many ciliated infusorians, though 
acellular, are far more complex 
in plasmic architecture and in 
ways of life than the fresh-water 
polyps, divided into thousands of 
cells. The step was on to a new 
line of organization, the formation 
of a many-celled body in which 
scope was given to division of 
labour among the component 
units. The structural side of this 
is called differentiation. The at 


tainment of a multicellular body 
opened the way to unlimited speci- 
alisation of function, and, partly 
because of the increased effici- 
ency of execution thus attained 
also to an increase of size, which, 
other things being equal, counts 
for something in a rough and cal- 
lous physical environment. The 
nemesis of this great step of gain- 
ing a body was apparently that 
organisms became liable to na- 
tural death in proportion to the 
complexity of the bodily frame- 
work. For natural death appears 
to result from the accumulation 
of wear and tear effects, and the 
failure of the ceaseless attempts to 
cope with these. 

Evolution of Sex 

Another big step was the evolu- 
tion of male and female miilti- 
cellular individuals within the same 
species, the two sexes being comple- 
mentary in the process of reproduc- 
tion which secures the continuance 
of the race. The biological signifi- 
cance of the evolution of sex among 
multicellular animals is that it 
offered opportunities for new per- 
mutations and combinations of 
quab’ties, for those new departures 
technically called variations and 
mutations. The separation of 
sperm- producers or males and egg- 
producers or females, which differ 
deeply in constitution, would also 
tend to increase the range of cross- 
fertilisation which is often advan- 
tageous, and would permit of a 
profitable division of labour be- 
tween the parents in their relations 
to the offspring. 

Differentiation includes a multi- 
tude of evolutionary steps. In the 
creature called Volvox, which con- 
sists of a thousand or ten thousand 
flagellate green cells united in a 
ball, all the component units, ex- 
cept those concerned with repro- 
duction, are alike. There is little or 
no division of labour in the colony. 
In sponges, however, we see the 
beginnings of tissues, i.e, groups of 
similar cells performing the same 
functions. Thus contractile tissue, 
connective tissue, and flagellate 
lining tissue (or epithelium) appear 
among sponges. In the next great 
series of animals, the Coelenterata, 
other kinds of tissue, such as ner- 
vous and glandular, are differenti- 
ated, and in them we find the first 
occurrence of organs, such as the 
sensory, the digestive, and the 
reproductive organs. 

In most sponges and Coelente- 
rata, the symmetry of the body is 
radial, i.e. there is no right or left 
side ; the animal is the same all 
round. This is well suited to a se- 
dentary or drifting existence, but 
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for more strenuous life involving 
the pursuit- of prey and mates, and 
the avoidance of enemies, bilateral 
symmetry, which virtually began 
among “ worms,” is incomparably 
more effective. It implies a right 
and a left side, a head end which 
leads the way, and a tail end. 

With the acquisition of bilateral 
symmetry was associated the estab- 
lishment of an anterior brain and 
the development of a head worthy 
of the name. This opened up an- 
other line of advance, techni- 
cally called integration, in contrast 
to differentiation. Differentiation 
means increasing complexity of 
parts, integration means their more 
perfect unification and control ; 
and one of the main functions of 
the nervous system is integrative. 

Progressive Differentiation 

The story of evolution, apart 
from retrogressive parasites and 
other degenerates, is one of pro- 
gressive differentiation and com- 
plementary integration, and the 
evolutionist has to record a long 
series of achievements, e.g, an open 
food canal; a body cavity or coelom 
between the food canal and the 
body wall ; striped or swiftly con- 
tracting muscle ; a circulatory sys- 
tem for distributing digested food 
and oxygen throughout the body 
and for collecting waste ; oxygen - 
capturing pigments such as haemo- 
globin ; a segmented body as in 
earthworms ; a renewable external 
armour as in crustaceans ; muscu- 
lar appendages first un jointed and 
then jointed ; specialised sense 
organs such as eyes and balancers, 
i mpro ved respiratory arrangements 
reaching, within their limits, extra- 
ordinary perfection among insects ; 
delicate adjustments for filtering 
out the poisonous nitrogenous 
waste of the body. 

We can only allude to the estab- 
lishment of the leading t3rpe of 
architecture represented by the 
various series of invertebrates or 
backboneless animals. Besides the 
sponges and Coelenterata, we have 
to deal with the great variety of 
worm-types; with the higher seg- 
mented worms or annelids ; with 
the starfishes, sea-urchins, and the 
like forming the echinoderms ; with 
the jointed-footed arthropods, such 
as crustaceans, insects, and spid- 
ers ; with the unsegmented mol- 
luscs without appendages, such as 
bivalves, snails, and cuttles ; and 
with many smaller groups. 

A step of great magnitude was 
the origin of the backboned ani- 
mals or vertebrates. It is not un- 
likely that these emerged from the 
stock of sea-squirts or tunicates. 
Their origin meant a fresh start on 


a new line of more masterful life. 
A dominant feature was the estab- 
lishment of a relatively large brain 
protected by a skull, and of a long, 
spinal cord protected by the back- 
bone. Of great importance also 
was the first appearance of bone 
and of an internal living skeleton 
(usually of bone) pervading the 
whole body, and contributing to 
integx*ation. In the establishment 
of numerous glands of internal se- 
cretion, whose hormones or regula- 
tive substances are distributed by 
the blood throughout the body, 
a chemical integration began to 
operate, or to do so on a larger 
scale and more rapidly. 

Skulls began with the hags and 
lampreys ; jaws and paired fins, 
scales and typical gills, with the 
true fishes ; digits, true lungs, vocal 
chords, and a mobile tongue with 
amphibians ; the antenatal robes 
(or foetal membranes) known as 
amnion and allantois with the 
reptiles. A four- chambered heart 
happened twice: once in the or- 
dinary reptiles such as the croco- 
dilians ; and once quite differently 
and independently in another 
group of reptiles which, before 
becoming extinct, gave rise 'to 
the mammals ; warm-bloodedness, 
or keeping the temperature of 
the body approximately constant, 
began independently in birds and 
mammals, which also show an 
enormous advance in brain devel- 
opment ; the usually prolonged 
antenatal connexion between 
mother and offspring is carried 
furthest in the placental mammals. 

Instinct and Intelligence Compared 

Along with the great structural 
advances, there went a functional 
progressiveness. The smooth work- 
ing that marks even the simplest 
creatures is not lost with intricate 
organization ; but the scope of the 
life is widened and its agency be- 
comes more free. In a sense, the 
behaviour of a ciliated infusorian 
is just as perfect as that of a bird, 
but the range is narrower, and the 
resources are fewer. The behaviour 
of ants and bees is extraordinarily 
effective on the instinctive Line {see 
Instinct), and in its way unsur- 
passable. It cannot be profitably 
pitted against the behaviour of a 
horse or a dog, w^hich is on the 
intelligent line, for its range re- 
sources are narrower. The instinc- 
tive creature is apt to be sadly non- 
plussed by some slight alteration in 
the routine of its experience. What 
Sir Kay Lankester has called the 
“ little- brain ” type, rich in inborn 
or instinctive capacities hut slow 
to learn, must be distinguished 
from the “ big-brain ” with little 


ready-made equipment, but with 
prodigious educability. 

The big- brain type came to its 
own in birds and mammals, and 
there convincing evidence is found 
of an inner mental life of experi- 
menting, i.e. intelligence. Interest- 
ing also is the fact that, as an 
organism attains to complex effi- 
ciency and to more or less intelli- 
gent mastery of its environment, 
it is able to practise reproductive 
economy. There are fewer off- 
spring, but there is less mortality. 

Emergence of the Human Race 

In the Early Eocene age, mil- 
lions of years ago, there emerged 
an arboreal race, the Primates, 
differentiated from other mam- 
mals in digits, teeth, skull, and 
brain. From this stock there 
diverged in succession the New 
and Old World monkeys, the small 
anthropoid apes (gibbon and sia- 
mang), and the large anthropoid 
apes (orang, chimpanzee, and 
gorilla). This left towards the end 
of the Oligocene (or perhaps in the 
Miocene) a generalised human stem, 
from which there diverged in suc- 
cession Pithecanthropus the erect, 
the slouching man of Neanderthal, 
and the early Briton of the Sussex 
Weald — known by the famous 
Piltdown skull. None of the off- 
shoots came to much, it seems, 
but the main stem continued as 
the stock of modern man, pieced 
together in relatively recent times 
into African, Australian, Mongolian, 
and European races. 

With the emergence of man 
evolution passed on to another 
grade. For there are several 
reasons for avoiding the false sim- 
plicity of regarding social evolution 
as no more than a continuation of 
infra-human evolution. The first 
and chief reason is to be found in 
man’s undeniable apartness and 
pre-eminence as a rational and 
social person. Man is differentiated 
by his language, by his capacity for 
forming and experimenting with 
general ideas, i.e. by his reason, by 
his vivid self-consciousness of his 
own evolution and by purposeful 
determination to control it ; and 
by his strong kin-instincts. The 
second reason is the fact that in 
social history we have to deal with 
integrates of social persons, oper- 
ating as unities of a higher order. 
The third reason is the importance 
of what lies outside the individual, 
namely, in literature and art, the 
folk- ways of customs and tradi- 
tion, the external registrations 
which we call institutions. New 
notes are struck, and the evolution 
of man, though continuous with, 
is more than a mere continuation 
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of, the evolution that goes on m 
infra-human animate nature. 

While the general idea of 
evolution is accepted by most 
naturalists, there is great un- 
certainty in regard to the operative 
factors. The uncertainty is partly 
due to the difficulty of arguing 
from a meagre experience of the 
present to a past of many millions 
of years, and partly to the fact that 
the inquiry is still very young, for 
it virtually dates from Darwin’s 
Origin of Species, 1859. 

There are two main problems. 
The first asks how the continual 
emergence of new things, of 
changes or variations which make 
an organism appreciably different 
from its parents or its Ian, is to be 
accounted for. The second asks 
what directive factors may oper- 
ate on the variations which arise, 
determining their elimination or 
persistence and working towards 
the familiar but puzzling result — 
the existence of distinct and rela- 
tively well-adapted species. 

Some of the peculiarities or 
observed differences distinguish- 
ing members of the same species 
can be shown to be individually 
acquired bodily modifications di- 
rectly due to some peculiarity of 
nurture in the widest sense. But 
as there is no secure evidence that 
these characteristics are trans- 
mitted to the offspring, they can 
be only of indirect importance to 
the raee. The raw material of 
evolution is furnished not by these 
modifications, but by variations 
which are inborn — variations of 
what are called genes. 

Fluctuations and Mutations 

Among variations in structure 
resulting from the interaction of 
these variant genes with the en- 
vironment, there may be distin- 
guished minute peculiarities, and 
larger abrupt sports of notable 
amount, such as a fantail pigeon 
or a copper beech. The former, 
Darwin’s “individual variations,” 
may be usefully termed fluctua- 
tions. The sports correspond to 
Galton^s “ transilient variations,” 
Bateson’s “ discontinuous vari- 
ations,” De Vries’s “ mutations,” 
and the last term should be kept 
for them. The transmissibility of 
inborn fluctuations has been proved 
in a few cases, and it was Darwin’s 
conviction that “it is by the 
accumulation of such extremely 
slight variations that new species 
arise.” 

As to the origin of those minute 
novelties, a falling out of some 
feature, or a rearrangement of 
certain characters displayed by 
ancestors, it is possible to think of 


them as due to the intricate per- 
mutations and combinations that 
occur in the history of the germinal 
material in the germ-cells, especi- 
ally during maturation and fertili- 
sation. 

But the baffling problem is the 
origin of the distinctively new, 
where the novelty seems qualita- 
tive, not quantitative, where a new 
pattern, like a genius, appears. At 
present science cannot go beyond 
tentative suggestions. Many facts 
suggest that some environmental 
influences, in particular certain 
radiations, may act as variational 
stimuh* on the germ-ceHs and pro- 
voke mutation. It is also knowm 
that one species may differ from 
another in the number, shape, size, 
and structure of its nuclear bodies 
or chromosomes, and just as bac- 
teria sometimes change suddenly 
in their physiological properties, 
so the chromosomes which last on 
from generation to generation may 
change in their stereochemic archi- 
tecture or functional powers. 

Factor of Natural Selection 

The most clearly discerned 
directive factor in organic evolu- 
tion is natural selection, the pro- 
cess by which, in the struggle for 
existence, certain variants of a 
species, marked from their fellows 
by the presence or absence of some 
character, are on that account 
favoured with longer life or more 
successful families than their 
neighbours, who are therefore 
sooner or later eliminated. The 
full title of Darwin’s great work 
should be remembered : On the 
Origin of Species by Means of 
Natural Selection, or the Preser- 
vation of Favoured Races in the 
Struggle for Life. He stated 
the gist of the theory, which 
Wallace had independently reach- 
ed, in a couple of sentences : “As 
many more individuals of each 
species are born than can possibly 
survive, and as, consequently, there 
is frequently recurring struggle 
for existence, it follows that any 
being, if it vary however slightly 
in any manner profitable to itself, 
under the complex and some- 
times varying conditions of life 
will have a better chance of sur- 
viving, and thus he naturally 
selected. From the strong prin- 
ciple of inheritance any selected 
variety will tend to propagate its 
new and modified form.” 

There are several different modes 
of natural selection ; thus it is use- 
ful to distinguish between “ lethal 
selection,” which works by the 
discriminate elimination of the 
relatively less fit, and “reproduc- 
tive selection,” which works 


through the increased muitipli' 
cation of the relatively more fit- 
The operation of natural selection 
has been satisfactorily demonstra- 
ted in a few cases, and it is certain- 
ly a potent directive factor. To 
turn to a less difficult point, it is 
important to avoid the popular 
fallacy that natural selection works 
out the survival of the fittest 
in any absolute sense ; what ensue.s 
is the survival of the relatively 
more fit to the given conditions — 
and this may not always imply 
desirability. 

Yet the idea should be empha- 
sised that natural selection oper- 
ates in part in reference to a 
system of inter-relations which 
is continually becoming more 
complex, which is made up of 
many stable and beautiful and 
intelligent components that have 
stood the test of time. Therefore, 
natural selection does not work 
capriciously ; we get at least a 
hint of the reason for its working 
on the whole progressi'^^ely. Be- 
sides selection, some have recog- 
nized isolation as a directive 
factor ; that is to say, all the 
barriers which restrict the range 
of intercrossing within a species. 
“ I do not doubt,” Darwin said, 
“ that isolation is of considerable 
importance in the formation of 
new species.” 

Steady Development of Mental Processes 

When we look back on the 
majestic process by which the 
present system of animate nature 
has come to be, certain general 
impressions arise in the mind. In 
the course of the ages there has 
been, in the animal world, a 
progressive evolution of the ner- 
vous system, an increasing elabor- 
ation of behaviour, a gradual 
increase of free agency, a growing 
emancipation of mentality. Since 
the beginning of life there has been 
on the part of living creatures an 
increasing appreciation and mas- 
tery of their world. To man, who 
is part and parcel of Nature, 
though also singularly apart from 
it, there is encouragement in the 
fact that we know of no reason for 
believing that the evolutionary 
process will stop. 

Another highly important gener- 
al impression of great interest is 
that while organisms are ever 
experimenting and tentative, prov- 
ing all things, they are just as 
characteristically given to holding 
fast to that which is good. Species 
become extinct and races perish, 
but great organic inventions, such 
as amoeboid movement or haemo- 
globin or hormones, are carried on 
by some collateral lineage. There 
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is a strong power of conservation in 
the midst of the evolutionary flux. 

As Lotze said, the process of evo* 
lution has the unity of an onward 
advancing melody. Retrogressions 
and involutions there have been 
and are, but the big fact is progress 
to finer issues. With the growing 
differentiation and integration 
complexity and control) in organ- 
isms, there was correlated some 
degree of external registration in 
the system of inter-relations gradu- 
ally established. For one result of 
organic evolution has been the 
weaving of a web of life whose 
pattern has become more and more 
intricate, as in the inter-relations 
between flowers and their insect 
visitors. The complexifying of 
relations has probably been of 
great importance in evolution, for 
it is in reference to this external 
system that new organic experi- 
ments are tested and that selection 
works. Thus it seems that the 
intensification of life has been in 
part secured and in part prompted 
by the growing complexity of the 
external system of nature. 

Thus living creatures contribute 
to the evolution of their kind, not 
only directly by exhibiting vari- 
ations and by personally testing 
these, but also indirectly by contri- 
buting to the complexifying of the 
external web of life. If this be so, 
there is for man the hint that pro- 
gressive evolution depends not 
merely on the improvement of the 
natural inheritance and intensifi- 
cation of the individual life, but 
also on the ennoblement of the 
external heritage — so much man’s 
own creation — ^the treasures of 
literature and art, the tradition of 
high ideals, and the multitudinous 
lufleages, many in need of amelior- 
ation, in the framework of society. 

Bibliography. Origin of Species, 
C. Darwin, 1869 ; Darwinism, A. 
R. Wallace, 1889; The Causes of 
Evolution, J. B. 8. Haldane, 1932 ; 
Evolution : Fact and Theory, H. G. 
Wells, J. S. Huxley, and G. P. Wells, 
1934; Outline of Evolutionary 
Biology, A. Dendy, 1938; Evo- 
lution, The Modem Synthesis, J. S. 
Huxley, 1942; The Tempo and 
Mode of Evolution, E. G. Simpson, 
1944 ; Animal Cytology and Evo- 
lution, M. J. D. White, 1945; Dar- 
win’s Finches, D. Lack, 1947. 

Evora. District of Portugal, in 
the province of Alemtojo. It is 
hounded on the N. by the dist. of 
Portalegre and on the S. by the 
dist. of Beja. The river Guadiana 
forms its E. boundary. Hilly on 
the H.W. and S., it slopes E. and S., 
forming the basin of the Degebe 
and smaller streams flowing into 
the Guadiana. A large portion of 
the district is barren, but there are 


cork-oak forests. The capital is 
Evora ; Montemor and Reguengos 
are other towns. Pop. 221,700. 

Evora (anc. Ebora). City and 
archiepiscopal see of i^ortugal, 
capital of Evora dist. Beautifully 
situated on a low hill in a fertile 
plain, 72 in. by rly. E. of Lisbon, 
it is enclosed by ancient walls and 
towers, and has a Roman temjdc* 
other Roman and Moorish remains, 
a cathedral, founded in 1 1 SO, a 
16th century church, an art gallery, 
and a famous aqueduct built c. 
1550. It manufactures cloth, cot- 
ton and woollen goods, and hats, 
and trades in wine. In the vicinity 
are copper and iron mines, and 
marble and asbesto.s quarries. An 
important fair is held annually. A 
town of some importance in th(‘ Ro- 
man province of Lusitania, Evora 
was a bishop’s ace under the Visi- 
goths, taken by the Moors in 715, 
and recaptured by the Christians 
in 1166. Pop, 28,000. 

Evreux. City of Normandy, 
France. It is 67 m. W.N.W. of Paris, 
and stands on the Iton, a branch of 
the Eure, in the dept, of Euro, of 
which it is the capital, 'fho 
earliest part of the cathedral of 
Notre Lame dated from the Uth 
century and some part from the 
16th. It was completely resttortMl 
at the end of the 19th. Other old 
buildings were the church of S. 
Taurin, a Romanesque building of 
the nth century, to which an 
abbey was at one time attached, 
the episcopal palace, and the belfry. 
The hdtel de ville, museum, public 
library, and botanical gardens were 
notable. There are some small 
manufactures and a considerable 
agricultural trade. 

Evreux was frequently besieged 
and taken in the ware between 
England and Prance. At Vieil 
fivreux, 4 m. distant, extensive 
remains of a Roman theatre, 
baths, aqueduct, etc,, have been 
unearthed. In the .Jliddle Ages, 
the counts of fivreux were power- 
ful nobles ; the dignity was given in 
1427 to Sir J ohn Stuart of Darnley , 
a Soot in the French service. The 
English family of Devereux takes 
its name from here. In the Second 
Great War, on June 13, 1940, 
Evreux was bombed by the Ger- 
mans, who occupied it shortly after- 
wards. U.S. troops liberated the 
' town on Aug. 23,1^. Pop. 20,436. 

Evros, Greek name of the river 
of the Balkans described under its 
Bulgarian name Maritsa. 

Evzones or Euzoi^rBS. Greek 
troops. They bear a variant of the 
mim given to troops in the times 
of ancient Greece, Euzonoi, mean- 


ing well-girdled, and su girt up for 
fighting. They are light troops 
consisting normally of about six 
battalions, and from their dress 
are known as the Greek High- 
landers. Their uniform consists of 
a white kilt or fusfmiella, mde- 
sleeved whit(‘ sliirt. embroidered 
red-pointiHl shoes, and blue- 
tass(‘lk‘(l ri'il (*ap. The Evzones 
fouglit in Macedonia and Serbia 
in the First Great War, and intbe 
I'^eeond ilistinguished themselves 
against the Italians in Albania and 
against the Ctermans in Greece. 

Ewald, Caul ( 1 856-1908). Dan- 
ish novelist. Born in Slesvig, 
a ehihl h(‘ removed with his family 
to (’t>|)(‘nhag<‘n after the annexa- 
tion of the duchy by Germany. 
He started in active work as a 
forester, but turned to novel writ- 
ing, in which he won distinction. 

In Th(' Old Room he depicted 
a rebel against orthodox life, and 
in Cordf’s Son his opposite in a 
strict observer of the conventioos. 
Several (»f his Htorie.s have been 
translated into English by Teixeira 
de Mattos, notably Two-Legs and 
Other Stories, IiK)7 ; My little Boy, 
HK)H : ami The Pond and Other 
St orit*s, HK)9. Pron. Ayvahld. 

E wald , < 1 Koiu } H Kt N Ri c h August 
vox {180.3-75). Gorman Biblical 
critic and Orientalist. He was bom 
Nov. 16, 180.3, at Gdttingen, where 

in 1831 he he- 
(‘ame professor 
of Orient^ 
languages and 
philosophy. In 
1838 he was 
appointed to 
the chair of 
TheologyatTt- 
bingen, and in 
1848 returned 
to Gottingen, 
where in 1867 Ins retirement came 
alKiut through political oompliea^ 
t ions. H is nu merous works include 
a Hebrew Grammar, 1827, buttle 
most important was his Gesohichte 
d6« Voikos Israel, 1843*-69. ^ 

criticism was cautious, and ^ / 
exposed the extreme views of t|e ; 
Tubingen school. He died May % 
1875. Pron. Ayvalt. 

Ewald OR Evalo, Johaitots: 
(1743-81). A Danish poet, 

Nov, 18» 1743, at Copenhaf^; 
Yearning for change and advet^v 
ture, wmile still a stud^h # 
Copenhagen university he ijdnw;, 
the army of Frederick the Grea^, 
then engaged in the Seven Ye^: 
War, Wt later deserted to w 
Austrians. In 1760 he returned w , 
Denmark and resumed his 
A cantata written in 1760,on 
death of Frederick V of DemHAP; 
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placed him in the front rank of 
lyric poets ; but his drama, 
Balder’s Death (1773), in which he 
introduced the old gods of Scandi- 
navian mythology, first ensured 
his fame and gave an immense 
stimulus to the national pride in 
the legendary past of Denmark. 
George Borrow’s English transla- 
tion of this was published in 1889. 
Other well-known works are Adam 
and Eve, 1769, and The Fisherman, 
1778. Ewald died March 17, 1781. 
His Collected Works, ed. H. Brix 
and V. Kuhr, appeared in 1941. 

Ewbank, Thomas (1792-1870). 
British author. Born at Barnard 
Castle, March 11, 1792, at the age 
of 13 he was apprenticed to a 
plumber, and in 1812 obtained 
employment in London as a 
labourer. He emigrated to America 
about 1819, and started a metal 
tube manufactory in New York, 
from which business he retired in 
1836. After travelling in Brazil, 
1845-46, he pubhshed his Life in 
Brazil, 1856. Ewbank was com- 
missioner of patents 1849-52. The 
remainder of his life was largely 
spent in writing on engineering 
subjects. He died in New York, 
Sept. 16, 1870. ^ 

Ewe. Cluster of African dialects 
in the Kwa language group 
(Sudarni). They are spoken by 
the Negro peoples of Dahome, 
southern Togoland, * and south- 
eastern Ghana (Gold Coast). The 
groups using them numbered 
some 686,000 in 1948. Ew6 
speakers form a collection of 
culturally fairly homogeneous sub- 
tribes ; a movement towards 
political unification originated in 
1945 with a few educated Ew6. 

Ewell. Village of Kent, Eng- 
land, 3 m. N.W. of Dover. Here 
King John met the papal legate 
Pandulf in 1213, subsequently 
making at Dover complete sub- 
mission to the pope. 

Another Ewell forms part of 
the borough of Epsom {q.v.). 

Ewell, Richard Stoddert 
(1817-72). American soldier. Born 
at Georgetown and educated at 
West Point, he fought against the 
Mexicans and Indians, but on the 
outbreak of the Civil War resigned 
his commission to fight for the 
Confederacy, and took part in both 
battles of Bull Run, Antietam, 
Chancellorsville, Gettysburg, and 
others. In the closing days of the 
war, on April 6, 1865, Ewell and 
his force were captured by Sheri- 
dan at Sailor’s Creek. He died at 
Springfield, Tenn., Jan. 25, 1872. 

Ewer. Pitcher or jug with a 
wide mouth. It is used particu- 
larly for holding water for toilet 


pm’poses. The word is a cor- 
ruption of Lat. aquarium, watering 
place ; c/. Fr. mu, water. 8(ie 
Damascening illus. 

Ewing, Alfred Cyril (b. 
1899). British philosopher. Edu- 
cated at University College, Ox- 
ford, he was assistant lecturer in 
philosophy at Swansea university, 
1927-31, and was then appointed 
lecturer in moral science at Cam- 
bridge. His publications included 
Kant’s Treatment of Causality, 
1924 ; The Morality of Punish- 
ment, 1929 ; Idealism, 1934 ; 
Reason and Intuition, 1941. 

Ewing, Sm James Alfred 
(1855-1935). British physicist and 
engineer. Born at Dundee, March 
27, 1855, he was educated at the 
high school and at Edinburgh uni- 
versity. Until 1878 he assisted 
Lord Kelvin, and during 1878-83 
was professor of mechanical en- 
gineering at the Imperial university 
of Tokyo, where he studied earth- 
quakes. During 1883-90 Ewing 
was professor of engineering at 
University College, Dundee ; and 
of mechanism and applied me- 
chanics at Cambridge, 1890-1903. 
He became a member of the 
ordnance research board in 1906, 
having been since 1903 director 
of naval education. In 1916 he 
became principal and vice-chan- 
cellor of Edinburgh university, 
resigning 1929. Among his im- 
portant inventions were : mag- 
netic curve-tracer, hysteresis tester, 
and a permeability bridge, all 
used in testing the iron employed 
in making dynamos and trans- 
formers. He was knighted in 1911, 
and died Jan. 7, 1935. 

Ewing, Juliana Horatia 
(1841-85). British writer of stories 
for children. She was the daughter 

of Alfred Gatty, 
vicar of Eccles- 
field, Yorks, 
and the wife of 
Major Alex- 
ander Ewing. 
Among the 
pleasantest of 
her tales are 
The Land of 
Lost Toys, 
1869; A Flat 
Iron for a Farthing, 1873 ; Jacka- 
napes, 1884 ; and The Story of a 
Short Life, 1885. She died May 
13, 1885. 

Ewins, Arthur James (b. 
1882), British chemist. Born 
Feb. 3, 1882, he was educated at 
Alleyn’s school and London uni- 
versity. In 1899 he entered the 
Wellcome physiological labora- 
tories as assistant. Research 
chemist in 1917 to May and Baker, 


Ltd., he later became director 
of research, and in 1932 dis- 
covered with Dr. M. Phillips r-he 
drug M. and B. 693. 

Examination. Method of dis- 
covering the qualifications in cer- 
tain stated respects of persons 
submitting to it. Examinations 
may be designed to test personal 
qualities or knowledge or skill or 
understanding. In some form they 
are, and will probably always be, 
an important part of the procedure 
of social selection. In 20th century 
education, examinations of a more 
or less formal character affect 
considerably the type of school 
the individual attends, the type 
of instruction he receives there, 
the record with which he leaves 
school, his eligibility for various 
forms of further education, his 
right to follow a particular occupa- 
tion, his success in applications for 
employment, or his eligibility for 
promotion. One of the commonest 
forms of examination is the com- 
petitive interview. It is also one of 
the most difficult to systematise 
and to make objective and re- 
liable as a means of measurement. 

Practical men throughout the 
ages have in their own way as- 
sessed the qualities and suit- 
ability of prospective employees. 
Formal methods of examination 
developed first at the universities, 
in order to judge the relative at- 
tainments of scholars and their 
fitness to teach and later to 
practise one of the learned pro- 
fessions. But as the title “ senior 
wrangler ” (Cambridge univer- 
sity) indicates, the examination 
originally took the form of dis- 
putation, the candidate having 
publicly to answer questions and 
to argue and maintain a thesis 
against the cross- questions of the 
examiners. Subsequently, ques- 
tions were dictated to supplement 
the oral questions and answers, 
but there is no record of any 
written examination questions in 
Europe earlier than the 18th cen- 
tury. In the 20th printed question 
papers are in many cases supple- 
mented by oral, or viva voce, 
examinations. More often, how- 
ever, the examination is con- 
ducted wholly by printed question 
papers, and the candidate’s written 
answers are the only link between 
the examiner and the candidate, 
the sole data by which the ex- 
aminer judges. This fact has given 
rise to widespread criticism of the 
examination system. 

It is argued : 

(a) That a candidate’s perform- 
ance in such an examination is 
dependent too much on his 

£6 



Juliana H. Ewing, 
British author 
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physical condition at the time, 
particularly his nervous con- 
dition, and on his command of 
words; further, on the accident of 
the examiner’s choice of questions, 
which cannot exhaustively test an 
elaborate syllabus ; 

(6) That in any case the ex- 
amination shows only whether the 
candidate knew certain things at a 
certain time, and does not reveal 
whether or not the knowledge or 
the skill manifested is permanent ; 

(c) That examination syllabuses 
encourage teachers to become 
“ crammers ” and to concentrate 
rather on imparting facts that 
may be useful in the examination 
room than on developing the 
pupil’s capacity to use his mother- 
wit ; and that, in particular, in 
the grammar schools of the 
country the requirements of ex- 
amination syllabuses dominate 
the work of the school and stunt 
the wider mental and aesthetic 
development of the pupils; 

{d) That the normal examination 
paper cannot provide an objective 
measurement of the candidate’s 
performance, the marks awarded 
being to a large extent a reflection 
of the idiosyncrasies of the 
examiner. 

Many committees have con- 
sidered and reported on the 
examination system, and pro- 
posed, for example ; 

(a) That the results of written 
examinations should be only 
supplementary to the student’s 
educational record ; 

(b) That examination papers 
should consist of a great number 
of short questions (say 100 or 
more), each of which can be 
answered correctly in only one 
way, so that the examiner’s pre- 
dilections have no scope and the 
whole syllabus of study can be 
covered by the questions set ; 

(c) That an examination for a 
general certificate of education 
should be taken by all secondary 
school pupils as a leaving examina- 
tion,^ and that only students pro- 
ceeding to a university should sit 
for the university entrance or ma- 
triculation examination. (Circular 
168 of the ministry of Education 
implemented these recommenda- 
tions made in 1947 by the secondary 
schools examinations council.) 

In 1931 an international in- 
quiry into examinations was 
organized under the auspices of 
the Carnegie foundation and the 
International Institute of Teach- 
ers’ college, Columbia university. 
Separate committees investigated 
examinations in England, France, 
Germany, Scotland, Switzerland, 


and the U.S.A. The English com- 
mittee published in 1936 a short 
report, An Examination of Ex- 
aminations. This showed clearly 
that a large clement of chanc(> 
entered into the results of Koni(‘ 
important types of e.xaminatiom 
such as the school certificate ex- 
aminations, taken by more than 
60,000 pupils annually; the en- 
trance examinations by whicdi 
about 400,000 chUdren were trans- 
ferred from the elementary to tlie 
secondary school at 10 to 12 y(‘arH; 
university college scholarship ex- 
aminations, and universitv^ hon- 
ours examinations ; further, that 
the conventional type of written 
examination was bv no means a 
rigid yard-stick; and that 
methods of examining could Ix' 
improved. Little change of method 
developed, however. 

Attempts have been made to 
evolve a technique of examining 
that would reveal and measui’c 
the quality and di.stinctive char- 
acteristics of a person’s intelli- 
gence and personality, and thus 
indicate his potentialities and his 
special aptitudes rather than his 
current attainments in certain 
directions. Such methods w<*rc 
used during the Second Great War 
to classify recruits to the U.S. 
and British forces, and particu- 
larly to select men and women 
for conimisRions. The U.K. War 
Office KSelcction Board (W.O.S.B.) 
methods were adopted by some 
of the larger business houses 
in the selection of their personnel, 
particularly those intended for 
senior executive posts. Th(‘ 
National Institute of Industrial 
Psychology, London, was closcdy 
associated witli this development. 

Intelligence tests, aiming at an 
assessment of an individual’s 
educability, are a common method 
of classifying pupils. Tests of 
mechanical aptitude are often 
imposed on junior applicants for 
employment to discover, before 
they begin training, whether they 
are likely to develop reasonable 
skill in special clerical or industrial 
processes. 

See Civil Service; Education; 
Intelligence Tost; Profession; 
Psychology; School; University. 
Consult An English Bibliography 
of Examinations, 1934 ; An Exam- 
ination of Examinations, 1936; 
Essays on Examinations, 1936 (all 
published under the auspices of the 
International Institute Examin- 
ation Enquiry); Aptitudes and 
Aptitude Testing, W. V. Bingham, 
1937; Handbook of Commercial 
and Technical Education, ed. H. 
Downs, 1939. 


Examiner of Plays. British 
oflicial created in 1737, when the 
lord ehamberlain became re- 
sponsibh^ for tho licensing of 
plays and appointed an examiner 
to act as his reader. The statu- 
tory authority rests with the lord 
ehamberlain; tlu' examiner has 
no l(‘gal (‘xi.stence. Nevertheless' 
by th(? mid of the 19th century 
th(‘ examiner had become, in 
t ‘fleet, a dictator in tho theatre 
His opposition to the intellectual 
revival towards tho close of the 
19th and at the opening of the 
20th cmitury, his banning of plays 
by Ibsen, Mar^terlinck, and Shaw, 
result! ‘d in the appointment of a 
select committee of both houses 
of parliament to consider the 
(pu'stiou of dramatic censorship. 
As a result of their report reforms 
wore carn(‘d out, the duties of an 
(‘.xamiiuu’ btung henceforth restricted 
to reading, reporting, and advising 
on the plays submitted for licence. 

Exarch (Gr. ejytrchos, leader), 
In i^yzantine hi.story, a title 
spt'cially app]i{‘d to the military 
gov(mnor of the district of Ravenna 
in Italy. The (‘xarch has been com- 
pansl to the viceroy of India. The 
direct repn^Hcntativo of the em- 
peror, he commanded the troops, 
controlled the civil administration 
and finance, and influenced eccle- 
siastical affairs. The exarchate of 
Ravenna lastt^d f)iS4-7,52. 

Tlumi’i was also an exarch of 
Afriea, the earlii'st mention of 
whom occurs in 591. The name 
exarch was also given to a digni- 
tary of th(^ church who held a 
position b(dow that of the patriarch, 
but above that of the metropolitan, 
and to tho head of certain monas- 
teries, and survives as the title of 
tho patriartsb of Bulgaria. 

Excalibur. King Arthur’s 
magic swonl ; called Caliburn and 
made in tho isle of Avalon. In the 
Morto d'Arthur tho king takes 
the sword from the hand of the 
Lady of tho Lakes and learns that 
its name signifies Cut-Steel, and 
that while ho has tho scabbard he 
can never be sore wounded and 
cannot lose blood. When stricken 
down in the final battle, Arthur 
commands that tho sword be 
thrown into tho lake, where it is 
caught by a hand and vanishes. 
See Morto d ’Arthur, 

Excambion* Term used in 
Soots law for an exchange of lands. 
Tho law allows this to be done in 
the case of entailed property, as 
well as unentailed, several statutes 
to this effect having been passed. 
It is often don© to make boundaries 
and other divisions of property 
more convenient. 
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Excavator. Machine for the 
removal of soil. Except in small 
jobs or where confined quarters 
render mechanical excavation im- 
practicable, excavation is done by 
various types of machine. It is a 
preliminary operation to building, 
and involves clearing the site, dig- 
ging out the foundations, digging 
trenches for drains, etc. Excava- 
tion is also carried out in mining 
and quarr 3 dng : in open-cast 
mining for coal, for example, the 
“ overburden ” (overlying soil) is 
stripped from the coal deposit by 
the shovel or drag-line. In quarries, 
sand pits, and gravel pits and 
brickworks, the material is dug 
out with the shovel ; the same 
machine is used for road and 
railway construction, and the 
excavation of tunnels. In general 
the shovel is the appliance for 
excavation work above ground 
level. 

The shovel comprises the base 
machinery, with boom, dipper- 
stick or sticks, and dipper. The 
last, which is the digging or 
shovelling member, is attached to 
the dipper-stick and has a flap 
bottom door retained by a latch ; 
the door is released to dump the 
load. Upward and downward 
movements of the dipper and handle 
are controlled by the hoist-rope 
and brake. 


The drag-line is used for digging 
below the ground level on which 
the machine stands, and operates 
even if water be present in the 
workings. Hence its employment 
for canal and drainage work. 
There is a w'ide range of sizes, with 
capacities of from cu. yd. to 20 cu. 
yds., and with boom lengths of 
25-225 ft. The ooom is usually 
of lattice steel construction, a 
bucket being suspended from it by 
a hoisting rope. A drag-rope 
passes through a fairlead on the 
front of the revolving superstruc- 
ture and is attached to the drag- 
lir e bucket. 

The machine’s digging action is 
obtained by lowering the bucket 
towards the base of the excavator 
until it rests on the ground, and 
pulling it by means of the drag- 
rope. Teeth on the bottom of the 
front part of the bucket penetrate 
and scoop the soil during this 
action. The load in the bucket 
is tipped by slacking off the drag- 
rope ; a tipping rope assists this 
operation. 

Where the soil is too heavy to 
be dug effectively by a drag-line, 
a drag-shovel is used ; it is used 
also for digging below ground 
level when the excavation is not 
too deep. Particularly suitable 
for trencliing work, it has the 
qualification of the drag-line with 


the advantage of the shovel, the 
dipper being held rigidly to its 
cut. In principle the machine is a 
shovel in reverse, except that the 
dipper- stick is pivoted to the top 
of the boom, and the dipper is 
fastened to the end of the stick 
facing back towards the machine. 
The drag-shovel can excavate 
trenches to 25 ft. Skimmers and 
drag-shovels often have a common 
boom. 

The skimmer takes shallow cuts 
from the surface. It consists of 
a box-section boom along which 
the slammer- bucket slides in a 
horizontal direction away from 
the machine. Its use is limited 
to shallow excavating. The prising 
action of the bucket teeth breaks 
up ground, and the machine can 
also load the material. During 
digging, the boom is kept hori- 
zontal or at the grade desired, and 
the bucket is pulled along the 
boom until full. Then the boom 
is lifted and rotated to the dump- 
ing position required, where the 
load is discharged by unlatching 
the pivoted bottom of the bucket. 
The radius of action is as much 
as 30 ft. without moving the 
machine. 

The grabbing crane or clamshell 
is mainly used for handling loose 
material, though sometimes for 
excavation. Universal machines 



Excavator : appliances used in different situations. 1. Electrically driven 4 cu. yd. quarry shovel. 2. Walking drag- 
line, much used in canal and drainage work. 3. Thirty-three cu. yd. shovel, one of the largest types of excavator. 
4. Drag-shovel excavating a deep trench. 5. Skimmer engaged on levelling work, 6. Half-yard shovel on creeper track 
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are excavators (generally not ex- 
ceeding 1 cu. yard in capacity) 
which have a common base 
machine, usually powered by a 
Diesel engine, and various types of 
digging equipment. They can 
readily be converted to shovel, 
drag-line, drag-shovel, skimmer, 
grabbing crane, or lifting crane. 

The name front-end equipment 
describes the digging attachment 
fitted to the base machine to 
perform various kinds of work. 
The base machine generally com- 
prises a friction- clutch- operated 
superstructure with two rope 
drums, powered by a Diesel 
engine, petrol engine, or electric 
motor. Means are provided to 
rotate the superstructure on the 
travelling base. Base machines 
are usually caterpillar-mounted 
and are extremely mobile. 

Soil Moving and Tkansport- 
ING. Soil dug out by excavating 
machines must usually be removed 
by ancillary equipment such as 
dumpers and trucks. In surface 
work such as road making or the 
levelhng of an area for an airfield, 
much of the actual trimming 
and contouring is done by bull- 
dozers, scrapers, and graders. 
Once the surface soil is loosened 
by scarifiers which rip up the earth, 
the latter can be pushed along 
bodily by a bulldozer: this is a 
scoop-like shovel fixed at the front 
of a Diesel-engined tractor-like 
vehicle, usually on caterpillar 
track. The soil fills the blade or 
bowl and the material in front is 
pushed along as the bulldozer 
advances. The bulldozer can also 
push soil to one side of a road being 
constructed ; in an angled ozer, 
the blade is set at an angle to the 
line of travel of the vehicle, and so 
thrusts the soil to one side. Soft 
soil can be dug by these appliances. 

The scraper removes soil as it 
traverses the area. Some forms 
load the soil into a receptacle as 
they go; others, like the bulldozer, 
push some material ahead, and 
carry more soil in the scoop or 
pan. The grader is used to form 
slopes or to shape the crown of a 
road, etc. In one type the soil 
moved by the blade is carried to 
the belt of an elevator forming 
part of the machine, and is dis- 
charged at the side, clear of the 
roadway, canal bed, etc. Dum- 
pers iq.v,) receive material from 
the excavating shovel or other 
appliance and carry it to 
the unloading point. 

Pumping, eto. Excavation in 
permeable ground, where heavy 
inflows of water are expected, 
requires special methods. An in- 


dependent system of pumping to 
depress the level of the grountl- 
water is often installed ; cylinders 
and cofferdams are constructed by 
sheet piling. Compressed air is uset 1 
in tunnel excavation and where the 
Iiydrostatic head do(‘s not exceed 
100 ft. Other methods inelud<‘ 
grouting processes w'hereby the 
injection of chemicals or cement has 
the effect of solidifying the ground 
whilst excavation is in progress. 
An alternative to compressed air, 
particularly in shaft sinking is the 
freezing process, whereby chilh'd 
brine is circulated through small 
tubes lowered into bondioles sur- 
rounding the site, and so gradually 
forms an impermeable membrane 
in the shape of an ice w’all. This 
process, however, is expensive, 
and, moreover, a long period 
elapses before the soil is frozen. 

Excellency. Title of honour, 
formerly applied to emfKTors, 
kings, princes, and other high jx'r- 
sonages. In modern British usage 
it is confined to the governors of 
dominions, colonies, and Northern 
Ireland, to ambassadors, envoys, 
and, from 1048, Commonwealtli 
high commissioners. In Franco and 
the S. American rcpublies the pre- 
sident is styled Excellency; in 
Continental countries the title is 
often applied to cabinet ministers. 
In Italy, the form eccellenza is often 
used in addressing strangers. 

ExceUent, H.M.S. Chief school 
of gunnery for the Royal Navy. 
It is situated on Whale Island, 
Portsmouth.^ Whale Island is 
largely artificial, having been 
built up from earth excavaU^d 
during the construction of Ports- 
mouth dockyard. Officers and 
men are trained as specialists in 
all branches of naval artillery. 


. Lyric poem by H. 

\\ . Longfellow, published in Bal- 
lads and Other Poems, 1841. It is 
mtended to show the life of a man 
symbolised in an Alpine climber, 
resisting all temptations, laying 
aside f(‘ars, lieeflh^ss of warnings 
and pressing right on to accomplish 
his purjiose. .After every warning 
m the face of every temptation! 
ho r(‘peatH Excelsior, higher; and 
then perishes without having 
r(‘ached the, piTfection he longed 
for. I he voice heard in the air at 
tlu‘ close promiH(‘s immortality and 
jirogresH ever iipwarrl. 

Excess Proats Tax. Tax intro- 
by tiu- Britisii government 
ns a war m(‘aHun‘ in 1939. It 
was tlion levied at (iO p.e., but waa 
raised in May, to 100 p.o. 

of profits f'armal by a commercial 
unfl(Ttaking in exc(‘Hs of those of 
a }uv-\var standard period. The 
National Ih^fimce (Vmtribution 
was an alternative, the taxpayer 
being liahk* for wdihdievor was 
higher. Bc^twenm 1940 and the 
(uul of the war in 1945, E.P.T. 
realized ov(t £1,000 millions. The 
tax was Iow<Tf‘d in Dee., 1945, to 
00 p.c., and at the end of 1946 it 
was rej)ealc‘d. In <iertain cases re- 
bathes of 20 p.e. were made to firms 
wishing to <‘xpand their business. 

In tSept., 1915, an Excess Profits 
Duty was imposed by the British 
government to help meet the cost 
of the First Great War. Profits 
in excess of the average made in 
the years 1912-1914 were dutiable 
at tile rate of 50 p.c., raised to 
00 p.o. in 1916 and 80 p.c. in 1918. 
Duty was not charged on the first 
£200 of excess profits, and farmers 
and professional men were exepapt. 
The duty was abolished in March, 
1921. Se.e Taxation. 


EXCHANGE: BASIS OF FOREIGN TRADI 

WillmAn, Export In Banking and Curreno; 

of foreign exchange in 

tml fpiJhir ^ ‘ ^ oihenlree and when under government am- 
croL also Economics; I nUrnahonal Monetary l^und ; Money; etc. 


Exchange (Lat. ear, out ; late 
Lat. cambiare^ to change) com- 
prises transactions of international 
finance. Since nations maintain 
different currencies, every trans- 
action of international trade or 
finance involves the changing of 
the purchaser’s currency into that 
of the seller. Thus, if an English- 
man buys wheat from Canada, 
and employs a Canadian lawyer 
to advise him on some point of 
law connected with the deal, his 
pounds must be exchanged into 
Canadian dollars to pay the 
farmer for his wheat and the law- 
yer for his services, since pounds 


am not the currency of Canad 
fcSimilarly, if an Englishma 
receives money from France, tl 
French francs must be change 
into pounds before they can 1 
spent in England. 

In practice, one currency 
exchanged into another^ bank 
assisted by brokers. Thus, tl 
purchaser of Canadian whet 
draws a cheque on his bank i 
pounds, but the bank pays tl 
Canadian exporter in dollars. % 
collect a debt due from a Danis 
importer, an English export« 
hands his bank a bill of exchang 
against which the bank— throug 
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its agent, also a bank, in Copen- 
hagen — collects kroner, which are 
converted through the banks into 
pounds. 

Exchanges of this kind are pos- 
sible because banks in every civi- 
lized country maintain accounts 
with banks abroad, such accounts 
being reckoned in the currency 
of the country in which they are 
held. Thus, from its dollar ac- 
count in Montreal the English 
bank pays for Canadian wheat, 
and to its kroner account in 
Copenhagen the Danish kroner 
are credited. Banks are, then, 
both “ buyers ” and “ sellers ” of 
foreign currencies of all kinds, and 
this side of their business effects 
the transfer of funds from one 
country to another and the ex- 
change of the currencies involved. 
Many thousands of such trans- 
actions are conducted daily, and 
the relationship of one currency 
to another varies with the trade 
position of the countries involved. 

Method of Publishing Exchange Rates 

Exchange rates are published 
daily in the principal newspapers. 
In Great Britain some {e.g, dollars, 
francs, kroner) are given as so 
many units of the foreign cur- 
rency to £1 sterling, others {e.g. 
the Indian rupee and the Chinese 
dollar) as so many pence, or 
shillings and pence, to one foreign 
unit. The only reason for this is 
custom. Rates may vary from 
one day to another. The dollar 
rate, for instance, may be 2*80^ 
(two dollars eighty and a half cents) 
one day and 2 ’81 the next. Again, 
rates vary according to the time 
factor. To pay a Canadian exporter 
by cabled instructions, a bank may 
quote 2 ‘67 (two dollars sixty-seven 
cents) to £1, which will be the tele- 
graphic transfer (or T.T.) rate, 
while to pay by post it might quote 
2*67|, the mail transfer (or M.T.) 
rate, ruling at the time of the 
particular transaction. 

Exchange rates between coun- 
tries using the same nominal cur- 
rency unit are also given ; for 
example. Great Britain, Australia, 
New Zealand, and S. Africa all 
use the pound. In these cases the 
quotation is usually given as the 
number of Australian (or New 
Zealand or S. African) pounds 
which will be paid in Australia (or 
New Zealand or S. Africa) for £100 
paid in in London. 

Just as the settlement of debts 
arising from goods sent from one 
country to another and services 
rendered by citizens of one coun- 
try to citizens of another causes a 
demand for foreign exchange, so 
do a variety of financial opera- 


tions, such as the making of 
loans and the payment of interest 
on them, travellers’ expenditure 
abroad, the investment of funds 
through a foreign stock exchange. 
Severe changes in the internal 
price level of a country, by dis- 
couraging or stimulating foreign 
trade, affect the exchange value of 
its currency ; while a government 
can arbitrarily raise or lower the 
value of its currency in relation to 
that of other countries. 

The ideal is a stable exchange 
rate, for changes involve adjust- 
ments in price of imports and ex- 
ports. Frequent changes discour- 
age trade, since manufacturers 
and other business men can plan 
ahead with confidence only when 
they can be sure that exchange 
rates will remain stable, or very 
nearly so. Severe and frequent 
changes in the value in terms of 
other currencies of the emrencv 
unit for a country with consider- 
able international trade leads to 
world-'ivide economic chaos. 

Before 1914 many nations ad- 
hered to the gold standard, under 
which their currency had a fixed 
value in terms of gold. There 
were no restrictions on the export 
and import of gold, and -when a 
banker was short of any particular 
foreign exchange he shipped gold 
abroad, in coins or bars, receiving 
in exchange its fixed value in the 
foreign currency he needed. The 
English gold sovereign contained 
20s. worth of gold; the gold in 
a French louis d’or and an Ameri- 
can eagle was equal to the face 
value of the coin, and so on ; one 
gold sovereign was always worth 
4*866 American gold dollars, and 
the value of the American dollar 
in London could not move much 
below that figure, less the cost of 
shipping and insuring the metal. 

Breakdown of Gold Standard System 

The First Great War broke 
many delicate international mech- 
anisms, among them the gold 
standard system of exchange. 
Gold ceased to be in general use 
as .coin except in some gold- 
producing countries {e.g. S. Africa 
and the U.S.A., which did not go 
off the gold standard until 1933). 
This would not have mattered in 
itself, since gold is almost as 
much a token of value as is a 
pound note or a dollar biU, and the 
value attached to it is almost as 
arbitrary ; but political upheav- 
als, economic disasters, war des- 
truction, and a general lack of 
appreciation of the need for 
stability of exchange led to a 
period of uncertainty in inter- 
national financial transactions, 


precipitated into chaos by the 
deliberate devaluation of their 
own currency by some govern- 
ments, notably that of the mark 
by the Germans (to evade pay- 
ment of reparations). 

In an attempt to recreate 
stability, Great Britain in 1925 
returned to the gold standard 
(though she did not again mint 
gold coins for her own use) ; but 
other countries did not, in many 
cases could not, follow suit, and 
she went off gold once more in 
1931. The British government 
then set up an exchange equalisa- 
tion fund with which the Bank 
of England “ bought ” or “ sold ” 
foreign currencies abroad when 
market conditions would other- 
wise have caused severe exchange 
rate changes. Other governments 
adopted a similar expedient. 

Controlling Exchange Rates 
Schemes instituted abroad for 
the control of foreign exchange 
dealings in an endeavour to offset 
the effects of the world depression 
of the 1930s included clearing 
agreements, special accounts, and 
other bi-lateral arrangements 
which sought to canalise the for- 
eign exchange arising from trans- 
actions between two or more 
countries, and thus to facilitate 
particular trade relations. Else- 
where, while trade transactions 
were permitted to pass through 
the normal exchange channels, 
those of a capital nature, such as 
the sale of foreign capital assets, 
were “ blocked,” i.e. were forcibly 
retained in the country in which 
the assets were sold. Even agree- 
ments for direct barter were made 
to reduce the demand upon the 
available foreign currency. 

When the Second Great War 
began. Great Britain was obliged 
to concentrate her industry on 
production for war needs, and was 
unable to produce anything ap- 
proaching the quantity of goods 
she normally sold abroad. In 
consequence, the supply of new 
foreign currency becoming due to 
her was limited, and she introduced 
strict control of foreign exchange 
in order to conserve what capital 
assets she had and what she could 
earn, particularly in the form of 
American dollars, for purchases 
essential to the prosecution of 
war, thus preventing them being 
spent on inessentials. Except for 
dealings within what was termed 
the sterling area, an area consist- 
ing, broadly, of the British Empire 
(except Canada and Newfound- 
land) and mandated territories, 
plus certain countries which for 
trade or political reasons, elected 
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to bsiso tii6 vEiluB of ttioir cur- 
rency on the value of the £1 
sterling instead of on the dollar, 
all dealings involving expenditure 
in foreign cumncy were subject 
to licence ; while all foreign cur- 
rency earned by exports or ser- 
vices, accruing from the sale of 
foreign investments or in any 
otlier way, had to be offered to the 
Bank of England, for which, both 
as regards expenditure and ■ col- 
lection, the ordinary banks acted 
as agents. This system not only 
ensured the best use in the national 
interests of available foreign cur- 
rency ; it also enabled the Bank 
of England to fix and enforce 
agreed rates of exchange. 

Desire to secure stable rates of 
exchange led to the Bretton Woods 
iq.v.) agreement, 1944, which, 
however, permitted changes in 
basic rates in given conditions, and 
in 1949 the U.K. reduced the 
official rate of exchange of the £ 
sterling from 4' 02 to 2‘SO XJ.S. dol- 
lars, a devaluation followed by 
many other countries. 

Exchange. Building wherein 
brokers, merchants, and bankers 
meet for the transaction of busi- 
ness. Those whose business it is to 
buy and sell stocks and shares 
meet at the stock exchange ; the 
principal market place for rubber 
in London is referred to as the 
rubber exchange ; metals were, 
until the Second Great War, dealt 
in at the London metal exchange ; 
while Lloyds remains the principal 
exchange in the world for the 
transaction of shipping insurance. 
Occasionally, as in the Baltic 
Exchange, the business dealt in is 
determined by the geographical 
distribution of the interests in- 
volved rather than being confined 
to a particular commodity. Most 
English market towns have a com 
exchange which is the meeting 
place of farmers and those who 
either buy crops or supply such of 
their needs as fertilisers, seed, and 
feeding stuff’s. See Stock Exchange. 

Exchange. Legal term for the 
exchange of one piece of land 
for another by mutual arrange- 
ment ; or, in ecclesiastical law, 
the exchange of one living for 
another by the respective incum- 
bents. The former transaction 
must be signified by a deed of 
exchange. 

Exchange Equalisation Fund. 

Instituted by the British Govern- 
ment in 1932. Adherence to the 
gold standard provided foreign 
exchange dealers with an alterna- 
tive, at a fixed price, to thc^r nor- 
mal purchasing or selling of foreign 
currencies, and thereby restricted 


the fluctuations in the rates, or 
prices, of these currencies. Aban- 
donment of the gold standard 
loft a country with the choice ol 
artificially restricting dealings in 
its currency, as by requiring all 
purchases and sales to pass through 
a central bank on the terms whieli 
that bank decides, or providing a 
fund by means of which openitions 
could be conducted officially in the 
ordinary market to offset fluctua- 
tions arising from abnormal 
changes in supply and demand. 
The same fund could be used also 
to influence rates of exchange in 
accordance with current govern- 
ment economic policy. 

Those were the purposes of th(‘ 
British Exchange Equalisation 
Fund which was set up to control 
the foreign value of sterling aftiT 
the gold standard was abandomal 
in 1931. Its assets consisted of 
sterling funds, gold, and foreign 
currencies ; in 1933 they totalknl 
£375 millions. Within four years 
the authorised limit of the fund was 
raised to £575 millions to meet the 
demand upon its services, and on 
the outbreak of the Second Gn^af 
War all limitation wa.s removed. 
To existing assets there was then 
added some £263 millions of gold 
hitherto held by the Bank of Eng- 
land for note cover, and ther(*- 
after until the introduction of 
Lease-Lend {q.v,) the fun<l was 
used mainly as a means of pur- 
chasing abroad munitions of war.. 

Exchequer. Name given in 
England to the department en- 
trusted with the duty of receiving 
the royal revenues. The word 
moans a chess board because it 
was bv moans of a device of this 
kind that the early accounts wen* 
kept. The late Lat. equivalent is 
scaccarium, and the Dialogus de 
Scaccario, a treatise of the time of 
Henry II, gives most of our exist- 
ing information about the early 
exchequer. The sittings were 
held at Winchester and then at 
Westminster. 

The early kings had both a trea- 
sury and an exchequer, and the 
functions of the two have been 
somewhat intermingled even until 
the present day. The Dialogue 
tells how the exchequer met, the 
justiciar, treasurer, chancellor, and 
other high officials with their clerks 
attending its meetings, how the re- 
ceipts were entered on rolls, and 
how tallies were used in this con- 
nexion. It met twice a year, at 
Easter and Michaelmas, and its 
main dealings were with the sheriff^ 
who attended to account for the 
royal revenues which they had 
collected or failed to collect. In 


addition to this court there was a 
lower excht*quer, which was a per- 
manent department and in prac- 
tic(‘ a brancli of the treasury. 

Gnnlually certain changes were 
introduced. The treasurer took 
the piuee. of the justiciar as its 
president, and then these high 
offi(*ials ceast'd to attend its sittings 
in pt‘rson. The seal, hitherto held 
by the chancellor, was given to a 
new offudal, and the chancellor of 
the exchequer came into being. 
Tlu‘ chief members were known as 
barons, and they began to hear 
eas<‘s affecting the revenue, resolv- 
ing themsf'lves into one of the 
r(‘gular courts of law, the court of 
exchequer, with a court of appeal, 
the court of (*xehequer chamber, 
which existed from 1357 to 1830. 

As tin* country became richer. 
th(‘ duties of tlu* (‘xchequer grew. 
It rh'alt not oulv with tlu* accounts 
of the counties, but with others 
w liieh eoneern(‘d the royal revenue, 
'riit* e.xehequer continued in exist- 
ene(^ until the Iflth eentury. It 
collectial ami paid out the royal 
ineoim* and t'xpimditure, while its 
flv(* barons, under a chief baron, 
h(‘ard cases ns a (snirt of law. 

In 1834 gn'at changes were 
mad(*, th<^ old e.xehequor being 
practically abolished, the pay- 
masri‘r-general taking over its 
rluties. A new exchequer was set 
up, but this was an audit office, and 
in 1806 the present exchequer and 
audit <lt‘partment wuia established. 
Tlie name <*xchequer remains in 
Hev(‘ral connexions, exchequer 
bonds, etc., but the main financial 
work of the country is done by the 
tr(‘aKury, whose actual head, how 
ev<T, is the chancellor of the ex- 
chequer, and not the first lord of 
thf' treasury. The court of exohe- 
(juer Iast(*d until the legal reforms 
of 1 870. 

Scotland and Ireland had each 
their exchequer and their court of 
exchequer on the English model 
The union of both kingdoms with 
England made those separate in- 
stitutions unnecessary, although 
the Irish exchequer lasted until 
1817, and the Scottish court of 
exchequer until 1856. See Ghan- 
collor of the Exchequer ; Treasury. 

Exchequer and Audit De- 
partment. Government depart- 
ment under the comptroller and 
auditor-general, His business is to 
see that all public money is ex- 
pended in accord with the wishes of 
parliament. Without his authority 
no money is paid out of the exche- 
quer. He is also the national 
auditor, bound to notify any irreg- 
ularities in his annual r^ort to the 
house of commons. The office, 
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established in 1866, took over the 
duties formerly discharged by the 
comptroller-general and the com- 
missioners for auditing public 
accounts. The official can be dis- 
missed only at the request of both 
houses of parliament. His offices 
are on Victoria Embankment, 
London. 

Exchequer Bonds. British 
Government security originally 
issued in 1853 in the form of pro- 
missory notes repayable in three 
to five years. These bonds consti- 
tuted a common means of govern- 
ment borrowing until after the 
First Great War, during which 
issues were made at 3, 5, and 6 p.c. 
In 1920 an issue was made at 5| 
p.c. In 1944, the exchequer bond 
was revived as a means of raising 
money for the Second Great War. 
The rate of interest was, however. 
If p.c., and the old promissory 
note form in favour of the bearer 
was discarded, so that the issue 
became a government stock in the 
same way as, for example, war loan, 
the lender’s name appearing on his 
certificate and the stock being 
bought and sold on the stock ex- 
change in the usual way. The issue 
of 1944 was repayable in 1950, 
but in that year was converted 
into 2f p.c. exchequer stock pay- 
able in 1955. In 1946 holders of 
2^ p.c. Conversion Loan 1944-49 
and 2^ p.c. war bonds 1945-47 
were offered the right, in Ueu of 
accepting repayment, of convert- 
ing them into a like amount of If 
p.c. exchequer bonds. 

Exchequer Grants. Contri- 
butions made by the exchequer 
annually under the Local Govern- 
ment Act, 1929, to county councils 
and county boroughs for local 
government expenses. A general 
exchequer contribution is made to 
a central fund and the latter is 
apportioned among the counties 
and boroughs. The grant was 
originally intended to compensate 
local authorities for the loss of 
rates suffered through the de- 
rating of agricultural land and of 
industrial and freight transport 
hereditaments — e.g. rlys. — in 1929. 

Excise. Excise duties are taxes 
levied on goods produced and, 
more recently, services rendered, 
within a country ; as distinct from 
customs duties, which are levied 
on goods imported. Excise duties 
were first introduced during the 
Civil War. The tax on services in 
the form of an entertainment tax 
came into being during the First 
Great War. Purchase tax, a form 
of excise duty, introduced during 
the Second Great War, subjected 
a large range of commodities to 


a tax at the time of purchase 
as distinct from the time of 
manufacture. The purpose of this 
tax was twofold. It augmented 
the revenue, and it also discour- 
aged the demand for goods of all 
kinds and thus freed labour for 
more urgent war purposes and 
restricted private spending. 

Included in excise duties are 
those taxes collected b}’’ means of 
licences, such as the licence re- 
quired to retail tobacco, wines, 
spirits, and beer, to practise as an 
auctioneer, employ male servants, 
own dogs, etc. The principal 
sources of excise duty have been 
spirits, beer, matches, mechanical 
lighters, licences, British wines, 
table waters, patent medicines, 
playing cards, entertainments, and 
commodities subject to purchase 
tax. The growth of revenue from 
excise duties is shown as follows : 
1913-14, £39i millions ; 1948-49, 
£733^ millions. 

Excise Bill. Measure intro- 
duced by Sir Robert Walpole in 
1733 for the substitution of an ex- 
cise instead of a customs duty on 
wine and tobacco. His object was 
to lessen smuggling and, by mak- 
ing the ports free, to stimulate a 
re-export trade. The bill aroused 
much opposition and was with- 
drawn. 

Exciter. Electric generator or 
dynamo used for supplying current 
to excite the field magnets of a 
larger machine. It is used with 
certain types of direct current 
machines where it is not practic- 
able to make them self-exciting : 
also for all alternators. It may be 
separately driven, but is usually 
belted or direct-coupled to its 
main machine ; it may reach sizes 
of 150-200 kilowatts. 

An advantage of providing each 
machine with its own exciter in- 
stead of running a group of 
machines from one house exciter 
is that control of the main excita- 
tion may be carried out by varying 
the exciter voltage by a resistance 
in its field circuit, widch will have 
to deal with a very small amount 
of power. With a common exciter, 
the control resistance will have to 
deal with the main machine field 
current, and large amounts of heat 
will be generated and have to be 
dissipated. 

Large alternators are frequently 
fitted with stabilised exciters, the 
main exciter having its own field 
supplied by a smaller one. This 
arrangement prevents surges of 
current in the main alternator 
being reflected in the field system 
and demagnetising or reversing 
the exciter. 


In cinematography an exciter is 
a small low voltage electric lamp 
in the sound head of a cine-pro- 
jector. The light from the lamp 
passes through the sound track on 
the film, the varying light falling 
upon a light-sensitive cell. The 
varying current produced by the 
latter, after amplification, is con- 
verted into sound by loud speakers. 

Exclusion Bill. Measure intro- 
duced into the English parliament 
in 1679 for the purpose of exclud- 
ing James, duke of York, from the 
throne. The country was greatly 
excited by Titus Oates’s story of a 
Roman Catholic plot, and the bill 
was introduced, Marv and William 
of Orange being named to succeed 
Charles II. To save his brother, 
Charles dissolved parliament, but 
the bill was again brought forward 
in 1680 and passed by a large 
majority in the house of commons. 
The lords rejected it ; and a pro- 
posal to substitute the duke of 
Monmouth for James led to its 
abandonment in 1681. 

Excommunicatiozi (Lat. ex, out 
of ; communis, common). Term 
used specifically for the temporary 
or permanent exclusion of an 
offending member from the fel- 
lowship of the Christian Church. 
Generally it means exclusion from 
any organized community. Ex- 
amples are to be found in the his- 
tory of the Jews (Lev. 13 ; Num. 9 
and 12 ; Ezra 10). It existed 
among Greeks, Romans, and 
Druids, and has affinity in the tabu 
of the Polynesian islanders. 

The Christian Church claims 
Scriptural authority for excom- 
munication (Matt. 16 and 18 ; 
John 12 and 16 ; 1 Cor. 5). Im- 
posed first by the community and 
then by the bishops as a penalty 
for heresy, immorality, or disobed- 
ience, its primary objects were the 
bringing of the offender to repen- 
tance, and the protection of the 
Church from corrupting influences. 
In pagan and Christian usage it has 
been imposed in degrees of varying 
severity, ranging from admonition 
to temporary and partial suspen- 
sion, and, finally, anathema {q.v.). 

Gregory VII first claimed the 
right to depose kings by excom- 
munication, and an ecclesiastical 
authority could place a whole 
country under an interdict. Papal 
claims of this nature led to much 
trouble in Elizabethan England. 

In the Roman Catholic Church 
excommunication is now governed 
by the code of canon law, 1918 
The Anglican view is represented 
in Hooker’s Ecclesiastical Polity 
and Canons 65 and 68. At one 
time in England, after a person 
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had been under excommunication 
for 40 days he might, on the issue 
of a certificate of the diocesan 
authority to the court of chancery, 
be imprisoned on a writ of ea:com- 
municato capiendo until 
mitted and was absolved, and the 
sentence carried with it a number 
of civil disabilities. By an act of 
George III, 53, c. 127, it was 
provided that no person excom- 
municated could be imprisoned for 
more than six months and that no 
civil incapacity should be imposed. 

By 54 George III, c. 68, a similar 
law was enacted for Ireland. Civil 
penalties were abolished in Scot- 
land in 1690. In Great Britain, 
though disciplinary jurisdiction of 
the eccles. courts over the laity 
exists still, it is subject to statute 
and common law, and excommuni- 
cation in the old sense is virtually 
obsolete. In recent times imprison- 
ment has been imposed only in 
cases of ritualistic disobedience. 
In the Scottish Presbyterian 
churches, lesser excommunication 
is an affair of the kirk session ; the 
greater excommunication is a 
prerogative of the presbytery. 

Modern cases of excommunica- 
tion were those of Bishop Colenso 
{q.v,), 1863, whose deposition was 
negatived as invalid by the judicial 
committee of the privy council in 
1865, and of Father George Tyrrell 
for his criticism of Pius X’s ency- 
clical against modernism {q,v.) in 
1907. Notable excommunications 
in earlier times were those pro- 
nounced by Gregory VII against 
the emperor Henry IV, 1077 ; 
Innocent III against King John 
of England, 1208-14 ; Gregory IX 
against the emperor Frederick II, 
1228-45 ; Julius II against Louis 
XII of France, 1510 ; Leo X 
against Luther, 1521 ; Paul III 
against Henry VIII, 1535 ; and 
Pius V against Elizabeth, 1570. 

Excursion, The. Blank verse 
poem by William Wordsworth. 
Published in 1814, it forms the 
second part of a projected work in 
three parts entitled The Recluse, 
conceived as a philosophical poem 
on Man, Nature, and Society. 
Wordsworth never wrote the third 
part, but The Prelude, an intro- 
duction, and the first book of the 
first part of The Recluse were 
published posthumously in 1850 
and 1888 respectively. 

Exe. River of Devon, England. 
It rises in Somerset on Exmoor and 
flows right across Devon, mainly 
S., to the English Channel, which 
it enters by a navigable estuary 
6 m. long. Exeter stands on it, as 
does Tiverton, while Exmouth is 
at the mouth of the estuary. Its 


length is 55 m. Its chief tributaries 
are the Barle and other streams 
that rise on Exmoor. A ship canal, 

6 m. long, connects Exeter with 
Topsham, from which point the 
river is navigable. There is some 
trout fishing in the Exe, which 
flows mainly through wild and 
beautiful scenery. 

Execution (Lat. exsequi, to fol- 
low out, carry out). Act of per- 
forming anything. It is used in 
law {v.L), and also in other senses, 
as in executing a commission, or 
the execution of a piece of music. 

In a special sense the word has 
come to mean the carrying out of 
a death sentence. In England the 
death penalty was carried out 
mainly in two ways, by hanging 
or by beheading. The former was 
the fate of the ordinary offender. 
Beheading was reserved for politi- 
cal offenders and persons of rank. 

In England the death penalty 
was in course of time confined to 
serious crime, and hanging became 
the only form. Until 1866 execu- 
tions were carried out in public. 

In France persons sentenced to 
death are publicly executed by the 
guillotine, and in Spain by garrot- 
ting. Under the Nazi regime. Ger- 
many revived execution by- be- 
heading with an axe, and this form 
of capital punishment is carried 
out in China with the sword. In 
the majority of states in the U.S.A. 
execution is by the electric chair, 
but in some states murderers are 
asphyxiated in a gas chamber. 
See Capital Punishment; Elec- 
trocution ; Guillotine. 

Execution. In English law, 
term generally used to mean the 
carrying into effect of the judge- 
ment of a competent court. In 
civil cases this is done by the suc- 
cessful litigant applying to the 
court for a writ of execution, which 
as a rule can be had for the asking 
at an office attached to the court. 
Some kinds of execution, however, 
require an order from a judge or 
judicial officer. Execution is also 
used for perfecting a legal docu- 
ment by signing, sealing, or deliver- 
ing it with all proper formalities. 

Executive. Name given to a 
body of men who carry out the 
orders of others. In most modern 
states there is a distinction be- 
tween the executive and the legis- 
lature ; the latter making the laws 
which the former carry out. Of 
recent years in England there has 
been a tendency for the executive 
to intrude in the field of the legis- 
lature. {See Cabinet ; England : 
Constitution.) 

In the U.S.A, the term executive 
may refer to a director or leading 


official of a business organization ; 
it may also (sometimes with the 
prefix chief) refer to the president 
or the governor of one of the 48 
states or the mayor of a city. 
Executive Mansion i.s the old name 
For what is now the White House, 
Washington. 

Executor. In English law, the 
person or persons appointed by a 
will to carry into execution a will 
as the “ legal personal representa- 
tive ” of the deceased. An executor 
becomes the legal owner of all the 
decoasetPs property. His first duty 
is to arrange for the funeral of the 
deceased, fl'hen ho proves the will, 
and gets in debts owing to and 
other property of the deceased. 
To safeguard himself he should 
publish advertisements in the 
I^ondon Gazette and in a local 
newspaper calling for all persons 
having claims against the deceased 
to notify them to him. At the end 
of two months From the advertise- 
ment he may distribute the estate, 
having rtigard only to the claims 
notified to him, and will not be 
personally liable in respect of 
other (daims. In paying the debts 
he must, if the estate be insolvent, 
proceed in the order required by 
the laws of bankruptcy. An execu- 
tor is entitled to prefer one creditor 
to another of the same, degree, t.e. 
he may pay one creditor in full 
even though there are not suffi- 
cient assets to pay the other. The 
executor has also a right to retain 
out of the estate sufficient to pay 
any debts which ho is owed by it. 
After payment of debts the execu- 
tor distributes the estate in accor- 
dance with the will of the deceased, 
but he cannot be compelled to pay 
any legacies earlier than a year 
after the death. See Will. ^ 

Executory. Term used in Eng- 
lish law in two senses. An ex^u- 
tory contract is one which consists 
of a promise on both sides, e.q. I 
will make you a chair if you will 
pay me £10 for it. An executory 
devise is a gift of land by will, 
where the estate of the devisee is 
to arise upon a contingency. Since 
1925 executory devises and other 
executory interests can take effect 
only as equitable interests. 

Exegesis (Gr., explanation). 
Branch of study concerned with the 
interpretation of Holy Scripture. 
Properly including all that is con- 
nected with the full exposition and 
understanding of the Bible, it is 
more commonly restrict^ to hter- 
ary interpretation, which deter- 
mines the sense of the sacred text 
upon the same principles that 
would be applied to any 
erary work. It differs from Biblical 
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criticism in taking the text as it 
stands, and examining its meaning 
rather than its origin and authen- 
ticity. Being concerned not merely 
with the precise meaning of the 
text, but with the doctrines and 
practical inferences to be drawn 
from it, the study of exegetics is an 
extensive one. 

Exegetes have from early days 
been divided into two classes : the 
Literalists took the statements of 
Holy Scripture in their literal and 
grammatical meaning ; the Alle- 
gorists found an inner and spiritual 
significance underlying the obvi- 
ous meaning of the text. The N.T. 
writers afford many examples of 
the influence of this school. For 
example, many O.T. passages are 
applied to Christ which obviously 
referred originally to contempor- 
aries of the writers. The two 
schools were long in antagonism, 
believers in verbal inspiration natu- 
rally demanding a literal interpre- 
tation of the text of Scripture ; 
while the medieval tendency to 
read sacramental doctrine into 
every text of Scripture led to the 
most far-fetched allegorisation. 

The history of exegesis shows a 
great activity of commentators 
among both Jews and Christians 
in the days of the Early Church ; 
but little work was done during 
the Middle Ages. The allegorical 
interpliBtation of a few favourite 
texts was the subject of most 
of the books and sermons that 
could be called exegetical ; and 
collections of patristic comments 
replaced critical investigation. The 
Reformation saw a great revival 
of Bible study, and most of the 
commentators of this period be- 
longed to the literal school. This 
may be largely attributed to the 
need for proving from Scripture 
the doctrines that were now 
emphasised, as opposed to accre- 
tions to primitive doctrine which 
owed their existence mainly to 
allegorical exegesis. See Bible. 

Exelmans, R^:my Joseph Isi- 
dore, Count d’ (1775-1852). A 
French soldier. Bom at Bar-le- 
Duc, Nov. 13, 1775, he joined the 
Revolutionary armies in 1791, 
becoming a captain of cavalry in 
1799, after his courageous be- 
haviour during the Italian cam- 
paigns. On Murat’s staff from 
1801, he was promoted general 
after Eylau, 1807, the climax of 
his active service during the cam- 
paigns in Prussia and Poland. 
Captured in Spain, he was held a 
prisoner in England 1808-11. He 
took part in the Russian expedi- 
tion, 1812, and at Waterloo com- 
manded a cavalry corps. After 


the Bourbon restoration he lived 
in exile until 1823. His high 
reputation, however, led to his 
restoration as a peer of France, 
1831, and to his elevation to the 
rank of marshal. He died Nov. 
11, 1852. 

Exercise (Lat. exercitium). 
Movements of the muscles, either 
voluntary or passive. Voluntary 
exercise means deliberate move- 
ment ; passive exercises are move- 
ments effected by the manipula- 
tion of another person or by a 
machine. Muscular contraction, 
such as occurs during steady 
wallving, stimulates the circulation 
of the blood through the muscles. 
This, in turn, acts on the heart 
and respiratory system, causing 
both to act more vigorously. The 
formation of more waste products 
in the tissues makes increased de- 
mands upon the excretory system. 

Severe exercise is beneficial to 
the young and healthy, but should 
not be undertaken by persons 
beyond middle life or those suffer- 
ing from cardiac or other serious 
affections. Heavy muscular effort, 
long continued, such as that of a 
blacksmith, tends to produce a 
thickening of the walls of the ar- 
teries, which may eventually lead 
to heart disease, apoplexy, and 
other diseases, especially if associ- 
ated with alcoholism or syphilis. 
Regular daily exercise is an im- 
portant part of medical treatment 
in many conditions, for it is the 
great sedative of the nervous 
system. Suitable exercises are of 
value to strengthen the muscles 
and correct wrong methods of 
carrying the body, which may 
have resulted from weakness or 
curvature of the spine, and other 
affections which may follow rickets 
or malnutrition. Graduated exer- 
cises are given in treating pulmon- 
ary tuberculosis. In paralysis, 
specific exercises may educate 
other nerve tracts to take over 
the duties of the sick cells. 

Passive exercises are mainly 
employed to prevent wasting of 
the muscles and stiffening of the 
joints following sprains or frac- 
tures, and to increase the mobility 
of joints in those suffering from 
rheumatism or similar conditions. 
See Physical Training. 

Exeter. British cruiser of the 
C5ounty class, sunk by the Japan- 
ese on March 1, 1942. Completed 
in 1931 at a cost of £2,000,000, 
the Exeter displaced 8,370 tons 
on a length of 576 ft. and a beam 
of 58 ft. Geared turbines de- 
veloped 80,000 h.p. to give a 
speed of 32*6 knots. She mounted 
six S-in. guns in twin turrets, four 


4-in. A.A. guns, four 3-pounders, 
multiple machine-guns, and six 
torpedo-tubes. She was one of 
three cruisers which, on Dec, 13, 
1939, engaged and chased into 
Montevideo harbour the German 
battleship Graf Spee. The Exeter 
received 40 hits in the action and 
suffered 100 casualties, but one of 
her shells destroyed the enemy 
vessel’s fire-control system. {See 
Plate, Battle of the.) 

In 1942 H.M.S. Exeter was with 
Admiral Doorman’s cruiser squad- 
ron operating off Java, and in the 
battle of the Java Sea {q.v.) on 
Feb. 26 was so severely damaged 
that she had to withdraw for re- 
pairs. There was no time to dock 
her properly, and she sailed with 
six of her eight boilers out of 
action. Early in the morning of 
March 1 two Japanese cruisers 
were sighted, and a little later 
two more cruisers and three des- 
troyers came into view. Allied 
destroyers in escort, H.M.S. En- 
counter and U.S.S. Pope, at- 
tempted to ward off the enemy 
by launching a torpedo attack, and 
one Japanese cruiser was hit, but 
the Exeter received a direct hit 
in “A” boiler room, which stopped 
the engines and cut off power 
throughout the ship. As she lay 
helpless she was repeatedly hit by 
Japanese gunfire, until at 11.50 
a.m. her commander gave orders 
to sink and abandon ship. The 
surviving members of the crew 
were made prisoners-of-war. 

Exeter. City and county bor- 
ough, river port, and county town 
of Devon, England ; also county 

of itself since 
1537. It stands 
on the Exe, 171^ 
m. W.S.W. of 
London, and has 
two railway sta- 
tions. StiU partly 

„ surrounded by 

Exeter arms 

occupies an elevated position on 
a ridge of land overlooking the Exe. 

The chief attraction of the city 
is its comparatively small but 
magnificent cathedral, with mas- 
sive Norman transeptal tow'ers (a 
unique feature except for a copy 
in the collegiate church at Ottery 
St. Mary), dating from the 12th 
century ; the remainder of the edi- 
fice, transformed during 1280-1370 
from Norman to Decorated style, 
and restored by Sir Gilbert Scott 
in the 19th cent., was severely dam- 
aged by German bombing, 1942, 
and again restored. The guildhall, 
1330, rebuilt 1464, the episcopal 
palace, the College of Priest Vicars, 
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8. Nicholas Priory, the remains of Damnoniorum, and the Angle i- 
Rougemont Castle, and Royal vSaxon Exancestre, Exeter, as th(‘ 
Albert Memorial Museum and art principal fortified town of the W.. 
gallery are other interesting build- was frequently besieged by the 
ings. The city is the seat of a Danes and other invaders. It eapi- 
bishopric, and of the University of tulated on terms to f he Oonqiicroi’ 
Exeter, constituted in 1955. The in 1068, was surrendered in 1136, 
university was a development of successfully withstood attacks in 
the University College of the S.W. 1467, 1497, and 1540. It siir- 
of England, located at Exeter, rendered to the Royalists in 1643, 
itself a development, 1908, of extra hut the Parliamentarians were re- 
mural classes organized in con- admitted three years later. On 
nexion with the Royal Albert Me- April 24 and. 25 and Mav 3 and 4. 
morial Museum, founded 1865. 1942, Exeter was subjected to 

Exeter School, one of the most heavy German air raids, the eat he-- 
important public schools in the dral and High Street being badly 
west of England, was founded in damaged; the library. 'Several 


chapel, gymnasium, laboratory, Post-war excavation of the bombed 

.... * • 1 I 1 . 1 ^ 


1629. In 1876 it was reorganized eliurches, and the main building of known as Lord 
a,nd new' buildings w'ere erected : a the city hospital were de.stroyed. Hujghlev. Eld 

est .'>on oi' the 
5lii marfjnes> 
of Exeter, lu' 
was born Eeh. 
9, 1905, and 


<\\cculed tj(>hn, was made duke of 
hxeteia His son, Henry, lost his 
title during the Wars of the Roses 
I he title of marquess of Exeter 
was Ldven lo_ Henry Gourtenav, 
eai 1 of Devon, in b)2»), Howasexe- 
(uitcd in Dec., ].>.3s, his heirs being 
di'prived of his titles. In ifiol 
Thomas (Veil, Lord BurghIcv,a.son 
ol the great Lord Xhirghlcy, was 
mad(‘ earl of Exeter. Henry, the 
lOth earl, was made a marquess in 
1801. An (‘Idest .son is called Lord 
Burgh ley. 

Exeter, Dwid Gicorge Brown- 

LOW GROIT,. 6th .MARQ17E.S8 OF 
(b. 190.)}. British athlete, better 


swimming baths, etc. The old 



area brought to view remains of 
two Roman houses. Exeter is the 
Chatteris of Thackeray’s Pemlen- 
nis. Its motto is Semper Eidelis. 

Exeter, Marques.s and Duke educated at 
OF. English titles borne by several Eton and IMag- 
distinguished families. The first 
duke w'as John Holand, 


w'as John Holand, a half- 
brother of Richard II and a de- 
scendant of Edwuird T. The son oi 
Thomas Holand, earl of Kent, and 
Joan, afterwards the wife of the 
Black Prince, he was made a duke 
in 1397. He had already married a 
daughter of John of Gaunt, and 
had been made earl of Huntingdon. 
One of Richard’s chief assistants, 
he was condemned and executed 
in Jan., 1400, for conspiring 
against Henry IV, his titles and 
estates being forfeited. After 
Thomas Beaufort, earl of Dor.set. 
had been duke of Exeter, 1416-26. 
the title returned to the Holands ; 
in 1443 John Holand. a son of the 



The 6th Marquess 
of Exeter 


buildings in the High 
Street were then aban- 
doned, and the school 
i s no w outsi de the city . 

As an important 
rly. centre, Exeter has 
a floating basin and 
is connected with the 
sea by a ship canal 
(begun in 1564), which 
extends 5 miles and 
opens into the estuary- 
near Topsham. For- 
merly the seat of an 
active woollen indus- 
try, Exeter is an agri- 
cultural centre, with 
brewing, iron-found- 
ing, and Honiton lace 
and paper manufac- 
tures. Market day, 
Pri. Exeter is a bor. 
constituency. Pop 
(1951) 75,513. 

The British Caer 
Ibc, the Roman Isca 



charaote™, Top, >M«ed 

the ongmal buildiug in I593 


dalone College. 

C a m b ridge. 

Lord Burgh ley- 
won the 12 b 
and 220 yHirds hurdles for Cam- 
bridge in the inter-university ath- 
letic mat(Tes, 1925-27, and re- 
presen tt‘d Groat Britain in the 
01ym])ie Game.s of 1928 and 1932, 
winning the 400 metros hurdles in 
1928. Burghley was Unionist M.P. 
for Peterborough 1931-43, and was 
gov(Tnor of Bermuda, 1943-45. 
President of the International 
Amateur Athletic Federation from 
1946, ho was chairman of the 
Olympie (lamoH committee which 
organizefl the games held in Eng- 
land ill 1948. Ho succeeded as 
marquess in 1956. 

Exeter Book, The. 
MB. collection of An- 
; glo*.Saxon poems in 
; the library of Exeter 
cathedral, to which it 
was presented in the 
llth century by 
Bishop Leofric. It is 
clearly written on 
vcdlum by one scribe, 
and forms the most 
important body of 
Anglo-Baxon litera- 
ture that has come 
down to us. It includes 
Cvynewuir.sChrist, The 
Legend of S. Juliana, 
a metrical life of Guth- 
lac, Widsith, and The 
Wonders of Creation. 

Exeter College. 
A college of the uni- 
versity of Oxford. 
Founded in 1314 by 
Walter de Stapeldon, 
bi shop of Exet er, i t was 
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Exeter College 
arms 


first called Stapeldon Hall, after- 
wards Exeter Hall, and then 
Exeter College, being enlarged by 

Sir William Petre 
in 1565. It has 
always had a 
special connexion 
wdth Devon and 
CornwaU, and cer- 
tain scholarships 
are confined to 
candidates edu- 
cated or born in 
the West country. 
Famous men educated here were 
the first earl of Shaftesbury, R. D. 
Blackmore, and F. D. Maurice. 
The buildinsrs face on Turl Street 

•k, ' 

and Broad Street, and their chief 
feature is the 19th cent, chapel, 
with decorations by Burne-Jones 
and William Morris, both mem- 
bers of the college. The hall is 
notable and there is a small but 
beautiful garden. The head is 
called the rector. 

Exeter Hall. Former public 
building in London, on the site now 
occupied by the Strand Palace 
Hotel. Built in 1831 on land be- 
longing at one time to the mar- 
quess of Exeter,, it was first the 
headquarters of the Sacred Har- 
monic Society, where most of the 
great singers of the time, including 
Jenny Lind, appeared. It later 
became known as the place where 
the annual meetings of many re- 
ligious bodies were held. In 1880 
it w^as acquired by the Y.M.O.A., 
which occupied it until 1907. The 
hall held 5,000 people. 

Exfoliation. A form of rock 
weathering in which the outer sur- 
faces of the rock spall off in fiakes 
or skins, so producing a rounded 
dome-like shape in boulders or 
outcrops. It may be the result of 
alternate heating and cooling of 
the rock surface by day and night, 
but experiments do not support 
this theory. Alternatively, it may 
be caused by the expansion of 
rock-forming minerals as they 
begin to decompose because of 
chemical combination with perco- 
lating rain-water. 

Exhaust (Lat. ex, from, out ; 
haurire, to draw). The stream of 
burnt gases ejected from an en- 
gine ; or the exhaust piping itself. 
In the internal combustion engine 
the waste gases after combustion 
are expelled through the exhaust 
valve and the exhaust port into 
the exhaust pipe at the exhaust 
stroke of the piston. 

Exhibit. In law, an article or 
document shown to a witness or a 
person making an affidavit and 
identified by him as being an 
article or document referred to in 


his evidence or affidavit. The 
exhibit is then usually numbered ; 
if an exhibit to an affidavit it is 
marked by the commissioner for 
oaths before whom the affidavit is 
sworn. The commissioner’s fee is 
Is. 4d. for marking each exhibit. 

Exhibition (Lat. ex, out ; habere, 
to have). Term used for a display 
or show of any kind. Thus there 
are exhibitions of pictures and 
other works of art, e.g. the sum- 
mer exhibition of the Royal 
Academy at Burlington House, 
London. In a special sense the 


word is used for displays of manu- 
factured goods, and national and 
international exhibitions of this 
kind were organized on an enor- 
mous scale during the 19 th and 
20th centuries. These are known 
to the French as expositions. In a 
sense they are the modem equiva- 
lent of the great medieval fairs, 
although the idea is not so much to 
sell goods directly as to make them 
known. 

Several exhibitions were held in 
Paris in the time of Napoleon ; the 
practice of awarding medals was 
then introduced. Others followed 
— Great Britain, Germany, and 
other European countries, the 
British Empire and the U.S.A. 
borrowing the idea from France. 
Some of them were confined lo a 
single industry, and to the products 
of the home country, but others 
were wider in their scope. Paris 
remained the centre of this form 
of activity, but exhibitions were 
held in London (1828), Manchester 
(1837), Leeds (1839), and Birming- 
ham (1849). 

The modern international ex- 
hibition is regarded as dating from 
the great exhibition of 1851, in 
Hyde Park, London. The Crystal 
Palace was built to accommodate 
the exhibits, and it was a great 
success. It was visited by over 
6,000,000 people, and from the 
fund money was set aside for 


scholarships — 1851 exhibitions they 
are called — ^and for other purposes. 
Other international exhibitions 
followed; New York (1853); 
Paris (1855); London (1862); 
Dublin (1865); Paris (1867); 
Vienna (1873) ; Philadelphia 
(1876) ; Paris (1878) ; The Hague 
(1888) ; Glasgow (1888). In 
1889 a great exhibition was held in 
Paris, the Eiffel Tower being 
erected for it. In 1893 there was 
one at Chicago. Glasgow had 
another in 1901. The Paris ex- 
hibition of 1900 was the largest 
^ till then held in 
Europe, and in 
1904 that at St. 
Louis again 
created a record 
for size. In 1901 
a Pan-American 
exhibition was 
held at Buffaku 
and others weie 
held at Liege 
(1905), Brussels 
(1910), Turin 
(19 11), and 
Ghent (1913). 
Before the First 
Great War, be- 
girming with the 
Franco -British 
exhibition of 1908, London staged 
a series of exhibitions at Shepherd’s 
Bush and Earl’s Court. 

The British Empire exhibition 
iq.v.) at Wembley, 1924 and 1925, 
was the first big display after 
the First Great War; another was 
in Bellahouston Park, Glasgow, 
1938. Paris was the scene in 1937 
of an international exhibition of 
arts and crafts, Chicago in 1933, 
and New York in 1939 of a World’s 
Fair. In Great Britain the practice 
has grown of holding annual ex- 
hibitions devoted to individual 
trades or purposes ; e.g. the Brit- 
ish Industries Fair, Motor Show, 
Ideal Homes, Radiolympia, Book 
Fair. See Festival of Britain. 

Exhibitionism. A term used 
by psychologists for behaviour de- 
signed to attract attention. It 
includes the wearing of bizarre 
clothes and loud and continuous 
talking ; appears in the “ naughti- 
ness ” of neglected children ; and is 
occasionally seen in actors, writers, 
and politicians. In Freudian psy- 
chology it is particularly applied to 
the male perversion which consists 
in taking sexual pleasure in being 
looked at. This is an inversion 
of voyeurism, i.e. the desire to look 
at the object of sexual pleasure. 

Exhumation (Lat. ex, out of; 
humus, ground). Act of digging up 
and removing any object from the 



Exeter College, Oxford. The front quadrangle, showing 
the hue Gothic chapel 
Mills & Saunders 
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ground, but generally applied to 
the removal of a dead body from 
its burial place. It is a misdemean- 
our to do this for any purpose with- 
out legal authority. In England 
such authority may be the Home 
secretary or coroner where foul 
play may reasonably be suspected, 
and the ordinary {q.v.) of the dio- 
cese when reinterment is the rea- 
son. See Autopsy ; Burial Acts. 

Exile (Lat. exsilium). Removal 
from one’s native land, either 
voluntarily or under compulsion. 
The word probably means “ leap- 
ing forth,” from the root sat, 
which occurs in consul and Salii, 
the leaping priests of Mars. 

In Greece, exile was chiefly a 
punishment in cases of homicide, 
but was also enforced for certain 
crimes and oflences against the 
state and society. Homicides could 
anticipate their sentence by volun- 
tary withdrawal, but were liable to 
be put to death if they returned. 
ExUe was also a political measure 
employed in troublous times. It 
carried with it disfranchisement 
and confiscation of property. A 
peculiar method of banishment 
was ostracism (q.v.). 

At Rome, exile did not become a 
recognized form of punishment 
until about the time of the Gracchi. 
Theoretically, a citizen’s life and 
liberty were inviolable, so the fic- 
tion of aquae et ignis interdictio, 
exclusion from the use of fire and 
water, was invented, since anyone 
deprived of these necessaries in 
Rome would perforce have to seek 
a home elsewhere, it being an of- 
fence for anyone to supply them to 
a person under the ban. It is un- 
certain whether hiteTdictio involved 
loss of civil rights and confiscation. 
The sentence was at first pro- 
nounced by the comitia centuriata, 
and later by the quaestiones per- 
petuae^ the standing courts which 
dealt with serious offences, such as 
high treason, poisoning, and arson. 
Anyone could voluntarily leave 
the city, but was forbidden to 
return under pain of death. 

^ In early imperial times, deporta- 
tio took the place of irUerdictio. The 
condemned person was compelled 
to take up his abode for life in 
some place out of Italy, or on some 
island. He was sometimes allowed 
to choose the place of exile him- 
self, but generally it was assigned 
to lum. Deportation entailed loss 
of civil rights and confiscation. 

A milder form of banishment 
was relegafio, temporary or for life, 
pronounced by a higher magistrate 
or the emperor against any person 
whose presence in the city was con- 
sidered undesirable. It entailed 


neither loss of civil rights nor con- 
fiscation, as is expressly stated by 
the poet Ovid, who was exiled by 
Augustus to Tomi on the Black 
Sea for some unknown offence. 
See Displaced Person; Outlawry; 
Refugee ; Transportation. 

Existentialism. Philosophy of 
existence, primarily concerned 
with the nature and experience of 
the individual. Preoccupied with 
the nature of being or essence, with 
individual human consciousness 
coming into a world of existences, 
and, above all, with action, it 
derived in part from Kirkegaard. 
This philosopher, an opponent of 
Hegel, declared that “ every man 
is primitively planned to bo a 
self . . . Truth is subjective ” 
(by which is implied that thinking 
is not handling propositions but 
living, that thought is 
not a proposition, but ** 
a man thinking). His 
dictum “ choose, leap, 
and be free,” was inter- 
preted by the existen- 
tialist philosophers, 

Heidegger and Jaspers, 
in the light of anihilistic 
doctrine. 

Shortly before and 
duringtheSecond Great 
War, existentialism 
gave rise to a French 
school of philosophers, 
dramatists, and novel- 
ists, of whom the more 
sensational were Jean Paul Sartre 
(q.v.) and Albert Camus. The 
atheistic philosophy exemplified in 
Sartre’s Huis Clos, or Camus’s 
L’Etranger, aroused considerable 
controversy, not only in Prance, but 
in ’Scandinavia, Great Britain, and 
theU.S.A. Such works were directly 
concerned with the problem of 
man’s relations with himself and 
with others, and received a special 
hearing at a time when many 
human beings, often in complete 
isolation, had to make momentous 
decisions. Consult Existentialism, 
G. de Ruggiero, 1947. 

Ex Libris (Lat., from books), 
^bel of ownership usually called 
in England a bookplate (q.v.). 
Pasted inside the front cover of a 
book, it bears the name and device 
of the owner, preceded bv the 
words ExLibris. This Latin appel- 
lation is incorporated in the titles 
of societies devoted to the study 
of book plates. 

Exmoor. Picturesque elevated 
moorland expanse in Somerset, 
Engird. An ancient forest or 
hunting ground, area about 20,000 
acres, it has few trees. Per- 
haps three-fourths of the area 
IS covered with heath and heather 
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pastured pomes, sheep, and red 
deer, the last preserved for stag- 
hunting. In 1917 Sir Thomas 
Acland granted a lease of lands 
covering between 7,000 and 8,000 
acres to the National Trust for 
500 years, and in 1943 Sir Richard 
Acland made over the land out- 
right; this area includes some 
of the finest hill, valley, and wood- 
land scenery of Exmoor. Lorna 
Doonc, Black more’s romance, has 
made Exmoor familiar. The river 
Exe takes its rise here. Other 
streams are the Barle and theLyn, 
and all are fished for trout, the 
highest point is Dunkcry Beacon, 
1,707 ft., in the centre. To the 
S.W. is Span Head, 1,618 ft. 
Consult Wild Exmoor Through the 
Year, E. W. Hendy, 1046. 
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Tricing ship lor boys for R.N. and 
In 1948 it was renamed Worcester 

Exmouth. Former name of a 
training ship for boys for the 
Royal Navy and merchant navy, 
built in 1876, and moored off 
Grays, Basox. In 1941 she was 
taken over by the Royal Navy and 
moved to Bcapa Flow as an ac- 
commodation vessel ; the training 
school was transferred to Bray 
Court, near Maidenhead. In 1946 
the Ex mouth was refitted as 
a training ship, and in 1948 re- 
named Worcester (q.v.) to take the 
place of the ship of that name 
belonging to the Incorporated 
Thames Nautical Training College. 

Exmouth. Urban district of 
South Devon, England, served by 
railway. It is on the left bank of 
the Exe, at its mouth on the Eng- 
lish Channel, lOJ m. S.S.B. of 
Exeter, The first seaside resort 
to be developed in the county and 
still among the most popular, 
Exmouth has three miles of sands 
and a two-mile promenade. In 
history it is first mentioned c. 1000 
as being in possession of the Danes. 
Once a flourishing seaport, it con- 
tributed ten ships for the attack 
on Calais in 1347. In the Civil War 
it sustained a long siege on behalf 
of Charles I. Besides fishing, brick 



EXMOUTH 


32 17 


EXORCISM 



Exmouth, Devon. View irom the east looking along the promenade and sands 
towards the mouth of the Exe and the hills beyond it 


making is an industry, and all 
sports associated with a seaside 
holiday are catered for. Pop. 
(1951) 17,222. 

Exmouth, Edward Pellew, 
1st Viscount (1757-1833). British 
sailor. He was born at Dover, April 
19, 1757, and^ 
entered the 
navy at 13. In 
1776 by his 
gallantry at 
Lake Champ- 
lain [q.v,) he 
secured his 
promotion to 
lieutenant. In 
1793 he was 
appointed to 
the frigate 
ISTymphe. For 
his capture of the Cleopatre he was 
knighted in 1793, and in 1804 he 
was promoted rear-admiral and 
commander-in-chief in India. Re- 
turning to England in 1809, he 
became commander-in-chief of 
the North Sea, 1810, and of the 
Mediterranean station, 1811. In 
1814 he was raised to the peerage. 
In 1816, on the refusal of the dey 
of Algiers to cease his piracies, 
Exmouth was sent to bombard 
that city, with the result that over 
2,000 slaves were liberated. Made 
viscount in that year, he died 
Jan. 23, 1833. The title is still 
held by his descendants, Pownoll 
Irving Edward (b. 1908) succeeding 
as 9th viscount in 1951. A Life 
of the 1st viscount by C. N. 
Parkinson appeared in 1934. 

Exmouth Gulf. Inlet of the W. 
coast of Australia. It penetrates 
inland about 65 m., and at its 
entrance is 30 m. across. It is 
sheltered from the Indian Ocean 
by a peninsula 80 m. in length, 
which terminates in the North 
West Cape. 

Exodus. The second book of 
the Pentateuch, or rather Hexa- 
teuch. The title, taken from the 
Septuagint (Ex. 19), means the 
“ Groing-forth.” The Hebrew title 


is “ Names ” or “ And these are 
the Names.” The book fails into 
two main divisions : (a) history of 
Israel in Egypt, chaps. 1-18 ; (b) 
account of Moses’ administration 
at Sinai, whither he had led the 
children of Israel, chaps. 19-40. 
The former section incorporates a 
much earlier composition, the Song 
of the Red Sea (chap. 15). The 
latter includes the Book of the 
Covenant. Chap. 20 contains the 
ten commandments. 

Exogamy (Gr. exd, outside ; 
gamos, marriage). Primitive in- 
stitution binding a man to marry 
outside his own social group. The 
basic family group is normally 
exogamous since marriage be- 
tween parent and child, or between 
brothers and sisters, is prohibited. 
In its most inclusive form, some- 
times referred to as local exogamy, 
members of a local group irre- 
spective of kinship may not marry 
each other. Most frequent is an 
intermediate form, which occurs 
in societies with unilateral descent 
groups i.e. tracing descent ex- 
clusively through either the male 
or the female line, where its func- 
tion is primarily the regulation of 
behaviour. In such societies, e.g. 
the Crow Indians, the individual 
owes specific obligations to his 
father’s kin, and a different set 
of obligations to his mother’s kin. 
Marriage within the lineage would 
no longer allow the two kins to 
be distinguished, and confusion 
in the behaviour of individuals 
towards each other would result. 

Exophagy (Gr. exd, outside ; 
phagein, to eat). The practice 
among some cannibal peoples of 
restricting their human food to 
other than those of their own kin, 
totem, or tribe. The contrary 
usage is endophagy. 

Exophthalmic Goitre , or 

Grave’s or Basedow’s Disease. 
Condition due to excessive or dis- 
ordered secretion of the thyroid 
gland, the important ductless 


gland situated in front of the lower 
part of the neck. Strong emotion 
such as fright, worry, or grief may 
be an antecedent factor, and the 
lighting up of a septic focus seems 
in some cases to be a trigger cause, 
though the essential underlying 
cause is still unknowm. The dis- 
ease is much more common in 
women than in men because strain 
is thrown on the thyroid in men- 
struation and in pregnancy, and 
its incidence rises with civilization. 
A palpitation of the heart and 
throbbing of the large blood 
vessels in the neck with a pulse 
rate of 10()-200 beats per minute ; 
exophthalmos, or protrusion of the 
eyeballs ; fine tremor of the 
muscles of the lower and upper 
limbs ; these are the classical 
signs of the disease. Emotional 
change and disbalance are dis- 
tressing features. 

Treatment consists in rest, free- 
dom from worry, and the giving of 
iodine, but the essential cure is 
surgical removal of a large part 
of the gland, enough being left 
to carry on its normal function. 

Exophthalmos. (Gr. ex, out; 
ophihaLmos, eye). Condition of 
prominence of the eyeballs, or of 
apparent prominence of them 
caused by retraction of the eye- 
lids. It is associated with exoph- 
thalmic goitre, hyperthyroidism, 
and other leas common physical 
conditions. Exophthalmos, once 
established, tends to persist. 

Exorcism (Gr. ex, out ; korkiz- 
ein, to adjure). The expulsion of 
malign spirits by ritual means. 
Belief in demon possession and 
demon obsession is revealed in 
early Sumerian inscriptions. The 
Semitic Babylonians regarded most 
mental and bodily ailments as due 
to intrusive demons, whose expul- 
sion was sought by the incantation 
of charms containing a divine 
name, fortified by material aids. 
Exorcism passed into the Greco - 
Roman world, was rife in W. Asia 
in N.T. times, was taken over by 
early Christianity, and survives 
here and there in ecclesiastical 
ritual. Baptismal exorcism is re- 
tained by ,the Roman and Old 
Lutheran communions. 

In primitive culture disease is 
commonly attributed to evil magic 
wrought by one person upon 
another. The intrusive evils, 
whether human hosts or non- 
human demons, may haunt 
persons or places. Preventive 
exorcism is one chief purpose of 
the amulet. Expulsion may be 
atUunpicd by sympathetic magic, 
such as the Bahylonian wasting of 
a wax effigy of the sorcerer, or the 
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Dakota shooting of a bark effigy 
of the demon. 

Ills may be driven out hy drums, 
as in Patagonia, or other musical 
means, as in the story of David and 
Saul ; they may be transferred to 
scape-animals, such as fowls, as in 
W. Africa ; to goats, as in Arabia ; 
or to swine (Matt. 8). They may 
be enclosed in a receptacle left 
by the roadside, or thrown into the 
stream, as in Uganda ; conjured 
into a proa, driven out to sea, as in 
the Malay archipelago ; or at- 
tached to a rag or wisp of hair sus- 
pended from a tree. An appeal or 
command addressed to the demon 
may be fortified by a promised 
sacrifice or a vow. See Demon- 
ology ; consult also The Golden 
Bough, J. G. Frazer, new ed. 1922. 

Esoskeleton. Zoological term 
for the hard structures produced 
by modification of some or all parts 
of the integuments of animals. 
It acts as a support or a protection 
or both for the softer organs 
within, and to it muscles may be 
attached. Examples are among 
the Arthropoda, e.g. crabs, lobsters, 
spiders, and insects, Less obvious 
examples are the scales of reptiles 
and fishes, the feathers of birds, 
and the fur of mammals. 

Expansion (Lat ex, from, out ; 
gander e, to spread). Increase in 
the dimensions of a body. It may 
result from a change of tempera- 
ture^ or state. The recognized co- 
efficients of thermal expansion are 
{a) linear, defined as change in 
length per unit length per degree 
rise in temperature ; (&) areal or 
superficial, defined as the change in 
area per unit area per degree rise 
in temperature ; and (c) volume or 
cubical, defined as the change in 
volume per unit volume per degree 
rise in temperature. The linear 
and areal coefficients are applicable 
only to solids and for an isotopic 
material are approximately one- 
third and one-half respectively of 
the volume coefficient. In some 
substances, e.g. crystals, the value 
of the linear coefficient will differ 
in different directions. The magni- 
tude of expansion for a solid is 
quite small ; an iron bar one metre 
in length will expand by approxi- 
mately one millimetre when heated 
from 0° C. to 100° C. Typical 
values of linear thermal expansion 
coefficients (per degree C.) are as 
follows : — 

Platinum .. 0*0000089 

Copper .. 0*0000168 

. 0*0000292 

Glass . . 0*0000083 

Quartz (crystal) 

1 1 axis . . 0*0000076 

_L axis . . 0*0000137 


The fact that platinum and 
certain kinds of glass have almost 
identical coefficients allows the 
maldng of airtight seals of plat imun 
wire in glass. “ Invar,” a pat(‘nt 
nickel-stcel with an cxpaiision co- 
efficient of the order of (VOOOOOI, is 
used in clock pendulums. 

Liquids and gases have to he 
contained in vessels which also 
expand, and so what is directly 
observed when fluids arc heated 
is the apparent expansion. Tin' 
apparent docs not differ ajiprc- 
ciably from the true expansion in 
gases, w’hose expansion (cubical) 
coefficient is much larger than that 
of solids. The mean coefficient of 
volume expansion of mcrcurv he- 
tw^een 0“^ C. and 100" 0. is 0*000182. 
Water decreases in volume between 
O' C. and 4" C., when its density is a 
maximum ; thereafter it expands 
until it changes state at boili ng poi nt. 

Another physical condition to 
modify the size of a body is the 
application of a magnetic field. 
With nickel a marked decrease in 
length is shown, and the phenom- 
enon, known as magnetostriction, 
is applied to the construction of 
mechanical oscillators. 

Expansion of the Universe. 
The extragalactic nebulae are 
found to be receding from the sun 
at speeds which increase propor- 
tionally to their distances. The 
universe thus seems to be expand- 
ing at a rate which doubles all 
distances in about 1,300 million 
years. This fact suggests that the 
universe may once have been con- 
fined to a relatively small volume 
of space, the separate galaxies 
moving at different speeds which 
have in the course of time carried 
the fastest-moving ones farthest 
aw'ay. The equations of the gen- 
eral theory of relativity have 
various possible solutions, some 
of which correspond to an ex- 
pansion of space itself which may 
be the cause of the observed 
recession of the nebulae. 

Ex parte (Lat., from one side). 
Expression used in English law to 
signify something done or said by 
one person not in the presence of 
his opponent. -Thus an ex 'parte ap- 
plication is one made in the absence 
of the • other side. An ex parte 
statement is one made when no 
one present can contradict it. 

Expectant. Term used in Eng- 
lish law. An expectant estate is one 
that comes into possession and en- 
joyment when some date arrives 
or event happens. Reversions and 
remainders are the only expectant 
estates known to common law ; but 
when wills of land were allowed the 
law permitted e'cecutory interests. 


An (>\pecf;uit heir is one who is 
bound to eoiiKi into property on 
IIk' rloatli of another. 

Expectation of Life. Term used 
l>\ actuaries and oUuth engaged in 
life insurance business for the 
number of years a person may be 
{‘X])eeted to live. By carefuf cal- 
culations tables haver been worked 
out whieli ar(‘ ustsl when annuities 
are bought and sold. The expecta- 
tion differs for males and females, 
and for different ages, hut a 
roughly ae.eurate method is to 
value the expectation of life at two 
tiiirds of the difference between the 
present age aiul St). Thus a man of 
41^ may eomit upon living to 67, 
this b(‘iiig 2ff more years, two- 
thirds of 39, which is the difference 
bctw(‘(‘n 41 and 80. Some writers 
have objected to the term, and 
<‘(i nation of life has been suggested 
as a substitute. See Annuity ; 
Death Hate ; Insurance. 

Expectorant (Lat. ex, out; 
Kt(‘m, pector-, breast). Drug which 
assists the expulsion of mucus 
from the lungs and air passages. 
kSneh drugs include ammonium 
carbonate, senc'ga, squills, ipccacu- 
anlui, benzoin, and balsam of tolu. 

Expeditionary Force. Military 
formation smit overseas from its 
home bases for operations in 
foreign territory. After the British 
army was reorganized in. 1900, an 
expeditionary force of regular 
troops was trained and held in 
readiness for immediate service 
abroad. The force consisted of 
six ^ divisions of infantry, one 
division of cavalry, and ancillary 
troops, totalling some 140,000 
men. This was the British Expe- 
ditionary Force {q.v,) that landed 
in France in Aug.-Sept., 1914. 
Throughout the First Great War, 
the term was applied to any im- 
portant military force sent out to 
a separate' tlumtre of war under an 
independent commander. Thus 
the Mediterranean Expeditionary 
Force fought in Gallipoli, Salonica, 
and Egypt, the Italy Expedition- 
ary Force was sent to the assist- 
ance of Italy, and the Archangel 
Kxpjcditionary Force assisted the 
White Russians in the war against 
the Bolshevists. The U.S. troops in 
France in 1918 were known as the 
American Expeditionary Force. 

The peace-time organization of 
a British Expeditionary Force was 
altered by including in it a Terri- 
torial Army Field Force. In Sept., 
1939, an expeditionary force of 
some 150,000 regular and territorial 
troops, later expanded to nearly 
350,000 men, crossed to the Con- 
tinent. The NT.W. Europe Expe- 
ditionary Force, consisting mostly 
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of young militiamen, went to 
Norway in April, 1940. The 
British 9th armj" based in Syria, 
Iraq, and Palestine was known as 
the ]\Iediterranean Expeditionary 
Force, while the Anglo-American 
troops invading Normandy in 1944 
were called the Allied Expedition- 
ary Force {q.v.). But during 
the Second Great War the term 
expeditionary force was less widely 
used, other designations being 
favoured, e.g. Balkan Land Force, 
South-East Asia Command. 

Expenditiire (Lat. ex, out ; 
pendere, to weigh). Act of paying 
out money. In large firms expen- 
diture passes through the count- 
ing-house and is checked the 
auditors. National expenditure is 
voted by the house of commons, 
and the expenditure of local 
authorities, which is under the 
control of finance committees and 
officials acting under their orders, 
is checked by auditors of the 
appropriate government depart- 
ment. See. Accountancy. 

Experience (Lat. experiri, to 
try). The effect upon organisms of 
interaction with their environ- 
ments as it is interpreted by their 
minds. Both Plato (Republic) 
and Kant (Critique of Pure 
Reason) realized that subjective 
factors colour experience of the 
external world, but Plato exagger- 
ated their effect upon the validity 
of sense loiowledge, and Kant 
limited them to certain categories 
— e.g. cause and effect — and failed 
to realize the part played by such 
factors as instinct and emotion. 
Every experience modifies the 
attitude of the mind to subsequent 
stimuli, especially those of the 
same nature. The extreme case is 
the violent shock which renders a 
person insane. 

Evolution in the animal kingdom 
is accompanied by an increase in 
the power of learning from ex- 
perience. This power is almost 
absent in insects, but it has 
developed in man until he is a 
being possessed of reason — able 
by comparing, contrasting, and 
evaluating experiences, and draw- 
ing correct deductions from them, 
to arrive at accurate knowledge. 
One of the most important recent 
psychological discoveries is that 
all experience is stored in the 
unconscious mind and that much 
of it, in appropriate circum- 
stances, influences subsequent 
conduct without there being 
awareness of it. See Unconscious. 

Experiment. Testing a pro- 
visionally adopted theory by facts. 
The great progress of natural 
science in modem times has been 


chiefly due to the systematic em- 
ployment of experiment. Ancient 
philosophers and inquirers had a 
contempt for this method, w^hich 
first received due recognition by 
Francis Bacon in liis Novum 
Organum, 1620. An experiment 
may be defined as an observation 
which can be repeated, varied, and 
explained. 

Experimental Farm. Farm at 
which soils, crops, the science of 
manuring, and other subjects 
cognate to agriculture are studied 
and from which the results of 
investigations are issued for the 
guidance of farmers. An example 
is Rothamsted, Herts, which was 
founded by Sir John Lawes in 
1S43 and still operates in a greatly 
extended form. Woburn, Beds, was 



established by the Royal Agri- 
cultural Society, and later stations 
such as Aberystwyth, Cambridge, 
Corstorphine, Glasnevin, and Stor- 
mont were brought into being for 
the study and improvement of 
crop plants. East Mailing and 
Long Ashton have made a special 
study of the problems of fruit 
growing. The National Institute of 
Agricultural Botany, Cambridge, 
was established 1919 to determine 
the comparative value of crop 
plants on a geographical basis. In 
the British dominions and in all 
foreign countrie.s whose agriculture 
is sufficiently organized, experi- 
mental farms have been set up. 
See Agricultural Bureaux. 

Expert (Lat. expertus, tried). 
In English law, the term used to 
desdibe one who has special skill 
in and knowledge of a trade or 
profession. Experts are often 


called to give their opinions in 
technical cases. 

Exploder. Term designating 
the electric machine for firing 
blasting charges fitted with electric 
detonators. Exploders occasion- 
ally utilise current from a set of 
accumulators passed through an 
induction coil, but the more usual 
machines are of the magneto type, 
a sectional illustration of such a 
machine being shown. It consists 
essentially of a double-wound 

t/ 

armature, A, which can be rotated 
between the poles of the horseshoe 
magnet, B, through the free wheel 
pinion, C, which is actuated by 
the rack, having a hand grip, I), 
at its upper end. The free wheel 
ensures that the armature does not 
rotate as the handle is pulled up, 
but only when it is pushed down 
and the current is normally short- 
circuited by the switch, E. When 
the rack reaches the bottom of 
its stroke, and the armature is 
revolving at maximum speed, the 
rack opens switch E and the 
whole of the current passes to the 
main leads secured by the wing- 
nuts shown on the left, and thus 
to the detonators. A machine of 
this type weighs some 16 lb., and 
can fire simultaneously up to 
100 charges. 

Exploitation (old Fr. esploit, 
profit). Stage in the life of a mine 
when ore is extracted and sold, the 
previous stages being prospecting 
and development. During the 
earlier periods the money expended 
is regarded as capital invested in 
the business ; during exploitation 
the revenue from sales is regarded 
partly as return of the capital 
expended and the interest thereon. 
See Mining ; Prospecting. 

Exploits. River of Newfound- 
land. The longest river in the 
island, it rises in the hills of Long 
Range and flows right across in a 
N.E. direction. It passes through 
a w'ell-wooded district which sup- 
plies timber for' the pulp mills, and 
on it is the town of Grand Falls. 
It empties itself into the Bay of 
Exploits, having drained about 
4,000 sq. m. Its length is about 
160 m., and it is navigable by 
steamers for 12 m. 

Exploration (Lat. exqdorare, 
to search out). Literally, any 
kind of discovery, but the w’ord is 
applied specially to di.scovermg 
and making knowm the hitherto 
unknown parts of the world. 
There was little in the way ol 
exploration from the time of the 
Greeks to almost the end of the 
Middle Ages. 

In the 13th century something 
became known about China, and 
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Marco Polo may fairly be ranked as 
a pioneer of exploration. It was, 
however, towards the end of the 
ISth century that the great dis- 
coveries were made that gave a re- 
markable impetus to the work of 
the explorer. In 1492 Columbus 
reached the W. Indies ; in 1497 
Vasco da Gama rounded the Cape 
of Good Hope, and reached India ; 
while about those years notable 
voyages were undertaken by Bar- 
tholomew Diaz, •the Cabots, and 
others. Newfoundland was dis- 
covered ; Cabral reached Brazil ; 
Balboa saw the Pacific. From 
these discoveries followed the ex- 
ploration of America. In the N. 
the lead was taken by Frenchmen, 
La Salle being one of the greatest 
names, and in the S. by the Span- 
iards and Portuguese. Gradually 
the nature and extent of the two 
continents were made known ; 
the Amazon and the Mississippi 
were discovered and then explored, 
while the secrets of the wonderful 
Aztec civilization were revealed. 

In the 18th century Australia 
was discovered by Captain Cook, 
although the Dutch Tasman had 
some time before found Tasmania 
and New Zealand. Early in the 
19th century the continent was ex- 
plored by Oxley, Sturt, Eyre, and 
a host of others. More and more 
was becoming known of Asia, 
although it was long before its 
central area was explored by 
Hedin and others, the final stage 
being the entry into Lhasa, 1904. 
In the 19th century, too, came the 
exploration of Africa, the work of 
Livingstone, Stanley, Hanning, 
Speke, and others among English- 
men, as well as a number of French- 
men and Germans. The secrets of 
the Nile and the Congo were 
revealed, and soon there was 
little for the explorer to do. 

From the time of the discovery 
of America, explorers had turned 
their attention to a north-west or 
north-east passage, and from this 
came the desire to reach the 
North Pole. The South Pole, too, 
was aimed at, and the exploration 
of the world’s surface may be said 
to have ended when these goals 
were reached. See Antarctic 
Exploration ; Arctic Exploration. 

Explosion. A very rapid 
chemical reaction accompanied by 
the liberation of heat and the 
simultaneous liberation of gaseous 
products. Combustion, whether of 
hydrogen, petrol, or coal, is a 
rapid oxidation reaction, i.e. com- 
bustion takes place by reaction 
with oxygen which may come from 
the air or be supplied by an oxygen 
carrier such as sodium nitrate in 


gunpowder. The high temperature 
produced in these reactions usually 
gives rise to luminosity or flame. 
Explosions are not alw'ays oxida- 
tion reactions ; simple substances, 
liquid, solid, or gaseous, not con- 
taining oxygen {e.g, acetylene, 
lead azide) may explode spon- 
taneously when suitably set off. 

In certain circumstances, dust 
may be a contributory cause of an 
explosion, particularly in mills, 
grain elevators, or coal mines. 
Though not explosive in itself, coal 
or flour dust is highly inflammable, 
and if it comes into contact with 
flame, or even a weak electric 
spark, combustion takes place by 
reaction with the oxygen in the 
air. The dust nearest the source 
of heat is first ignited, and then the 
flame passes from particle to par- 
ticle of the dust until it has all 
been consumed. The explosive 
force generated by dust is equiva- 
lent to that generated by the 
ignition of petrol vapour. 

Explosions are usually the re- 
sults of chemical changes, but the 
term is also used in reference to 
processes of a purely physical 
nature, such as the explosion of a 
steam boiler or the bursting of a 
beer bottle. These effects result 
solely from the sudden expansion 
of a high pressure or by volatilisa- 
tion of liquefied gases. 

Rate of Comhustion 

When a gaseous mixture, e.g. 
coal gas and air, or hydrogen and 
oxygen, is ignited by a hot wire or 
an electric spark, flame is propa- 
gated through the mixture at a 
uniform rate, which may vary 
from a few to many hundred cen- 
timetres per second. In a closed 
tube the initial flame speed may 
accelerate rapidly to a much 
higher constant velocity of several 
thousand cms./sec. This is known 
as detonation. 

These factors determining the 
rates of combustion are important 
in connexion with the internal 
combustion engine and other 
oxidation processes. The motive 
power of the internal combustion 
engine is produced by the explo- 
sion of a mixture of inflammable 
hydrocarbon vapour and air in 
suitable proportion, and the en- 
gine s efficiency depends partly on 
the rate of pressure development 
m the explosion relative to the 
speed of running. Ignition of the 
mixture in the cylinder is produced 
either by a spark or by rapid com- 
.pression of fuel (compression igni- 
tion). Detonation of the mixture 
m the cylinder gives rise to the 
phenomenon of “ knocking ” or 
pinking,” and is deduced by the 


addition of anti-knock agents 
such as lead tetraethyl, to the fuel! 

Blast. The destructive effect of 
an explosion is not restricted to 
the point of ignition but, owing to 
blast, may cover a wide area. 
Blast is produced by the sudden 
liberation into the atmosphere of 
gas at high pressure, blankets of 
air being displaced in various 
directions from the centre of ex- 
plosion, with greater or less vio- 
lence according to the intensity of 
the explosion. This displacement 
c-reates pockets of strong compres- 
sion and suction, due only in- 
directly to the gaseous products of 
the explosion. 

How Blast; Causes Destruction 

Blast is transmitted in the form 
of a wave, its velo(‘ity approxi- 
mating to that of a sound wave in 
air (1,100 ft. per sec.). This 
creates a change in the air pres- 
sure, and the positive change so 
created in the normal air pressure 
is much greater than the negative, 
as the actual pressure can never 
fall below' zero. Thus blast first 
creates a pressure wave against 
any object in its path ; then, as the 
wave is dissipated and the natural 
atmosj)heric pressure returns to 
normal, a partial vacuum is ■ 
created which acts as a sudden 
pull against the affected object. 
Although the suction is weaker 
than the original pressure, it lasts 
several times as long, and nor- 
mally docs damage to objects 
which had not time to weaken un- 
der the usually brief initial pres- 
sure. Frequently it is the pull that 
causes destruction. Provided the 
pressure wave lasts long enough, 
it will sot up vibration in the 
objects in its path and they will 
oscillate in sympathy with the 
following pull w'hen it arrives. In 
other words, objects and pull will 
bo in resonance, and the former 
will collapse. Objects built of 
timber or having many joints have 
a high frequency of vibration and 
are more liable to be ruptured by 
blast than those of low frequency ; 
a solidly built concrete structure 
has low frequency and is therefore 
resistant to blast. It is the dual 
push-and-pull action of blast on 
obstacles in its path that produces 
contradictory effects. Some build- 
ings in the blast area may be de- 
stroyed by the initial forward 
movement of the pressure wave 
and fall before it, while others will 
collapse under the pull effect in 
the opposite direction. 

Blast generally spreads outwards 
with a steep incline at the point of 
initial explosion, but quickly 
curves back towards the ground. 


EXPLOSIVES 


3221 


EXPLOSIVES 


Tliis explains why objects in the 
immediate vicinity of impact may 
be nnaffected, while buildings some 
distance away will collapse. 

The intensity of blast of a shell 
or bomb is governed by five fac- 
tors : the type of explosive, the 
size of the projectile, the detona- 
tion velocity {i.e. the w'ave motion 
through the mass of the explosive), 
the thickness of the bomb or shell 
casing, and the type of ground 
upon which the projectile falls. 
For a given weight and type of 
explosive, a thin-cased bomb has 
a greater blast effect than one with 
a thick case ; while any bomb 
falling on soft ground has a lower 
blast effect than one making con- 
tact with a hard surface, such as 
concrete or steel. Owing to the 
enormous pressure generated by 
an atomic bomb (q.v.) explosion, 
objects in the path of the blast are 
usually destroyed by the initial 
pressure wave, so that most objects 
have already collapsed when the 
pressure drops and the pull in the 
opposite direction is exerted. 


Explosives (Lat. pxplosus, driven 
out) are solids or liquids or mix- 
tures which, when chemical change 
is initiated at any point within 
them by heat or by a blow, can be 
converted in a very short time 
into stable substances that are 
wholly or mainly gaseous. The 
disruptive or propulsive effect of 
the explosive is produced by the 
sudden formation of gaseous pro- 
ducts at a high temperature. The 
name “ explosive ” is limited by 
custom to solids or liquids, al- 
though many gaseous reactions are 
truly explosive. The production 
of gases at a high temperature, 
some of which are also readily 
combustible on admixture with, 
the outside air, gives rise to the 
flame usually associated with 
explosion, although certain com- 
pounds, such as azide, explode 
without visible flame. In blasting 
explosives, the chemical reactions 
involved are oxidations ; one con- 
stituent of the powder is oxidised 
by the oxygen contained in an- 
other (for example, the charcoal 
in gunpowder is oxidised by the 
potassium nitrate) or one portion 
of the chemical compound oxidises 
another portion of itself, as in the 
explosion of nitroglycerine or 
trinitrotoluene (T.N.T.). The ex- 
plosion results from the fact that 


Animal and human victims of 
blast are killed either by the con- 
cussion of the initial pressure 
wave or by the pulling effect 

created bv the resultant vacuum. 

%/ 

In the latter event the air is 
extracted from the body ; the lungs 
collapse and the internal organs 
break up owing to the evacuation 
of the air supporting their in- 
teriors. This causes death, and 
such victims of blast show no 
outw'ard sign of injury. 

The high pressure w^ave gen- 
erated by an explosion striking the 
Corti organ of the ear gives the 
impression of a loud sound at the 
seat of the explosion. Actually, 
the noise of detonation is not 
generated by the explosion, but is 
received by each hearer individu- 
ally according to the path of the 
pressure wave. Thus, a person 
some distance from the explosion 
may hear a very loud noise, 
whereas another person, closer to 
the explosion, but shielded by a 
building or rising ground, receives 
a much weaker sound impression. 


the chemical changes occurring 
give out heat and that the reaction, 
once started, becomes self-sup- 
porting and spreads rapidly 
throughout the the mass. 

Many explosives, e.g. T.N.T., will 
burn quietly when igrdted by a 
flame in an open space ; others, 
such as mercury fulminate or 
lead azide, explode violently under 
whatever condition they are ig- 
nited. The latter substances also 
explode when struck by a ham- 
mer, Other initiating agencies in- 
clude friction or rubbing, electric 
sparks, shock from an adjacent 
explosion. Differences in be- 
haviour of explosives are due to 
their different speeds of reaction, 
resulting from the nature .of the 
substance and the type of initia- 
tion of explosion ; the explosion of 
gunpowder or cordite, even when 
strongly confined, is essentially a 
rapid burning, whereas with 
mercury fulminate or confined 
T.N.T. a very short period of 
burning rapidly culminates in a 
violent explosion with the pro- 
duction of an intense shock wave 
which is known as a detonation. 
These differences in speed of re- 
action determine the use of the 
explosive to produce a propulsive 
(propellant) or disruptive (high 
explosive) effect. 


High explosives differ a great 
deal from one another in their 
sensitiveness to detonation. Blast- 
ing gelatine may be set off by the 
detonation of a sensitive explosive, 
placed in close contact with it. 
Such “initiatory explosives” are 
generally used either alone or in 
mixtures in detonators. The most 
important members of this class 
are mercury fulminate and lead 
azide. Many high explosives 
require the interposition between 
the detonator and the high ex- 
plosive of a sensitive explosive 
called an “ exploder,” “ booster,” 
or “ gaine.” 

History. The early history of 
explosives and their actual in- 
vention is a matter of much specu- 
lation. Gunpowder is certainly the 
oldest. It is sometimes connected 
with “ Greek fire,” used in the 
Byzantine period, but it is doubtful 
whether saltpetre of sufficient 
purity was known at the time. 
Saltpetre was known to the 
Chinese and Arabic people about 
1200, and they used it in fire- 
works for military purposes. 
Roger Bacon (1214-94) in his 
writings made undoubted refer- 
ences to gunpowder, using a cipher 
to conceal instructions for its manu- 
facture, and he was acquainted 
with the fact that it explodes 
violently when ignited in confine- 
ment. The use of gunpowder for the 
propulsion of missiles from guns 
is said to have been introduced 
by a German monk, Berthold 
Sch^vartz. Old manuscripts record 
different dates for this event ; but 
guns were certainly in use by 1320. 

For some six centuries gunpow- 
der remained the only knowm 
explosive, and its composition 
remained almost unchanged, salt- 
petre, charcoal, and sulphur being 
the ingredients, in varied pro- 
portions. Its progress from an 
uncertain, irregular medium to a 
uniform and reliable explosive was 
due to improved manufacturing 
methods and greater purity of 
ingredients, this tending to more 
intimate contact of the compon- 
ents and consequently to faster 
and more regular burning. 

In 1846, nitrocellulose and nitro- 
glycerine were discovered, the 
former simultaneously by two 
Germans, Schonbein and Bottcher, 
and the latter by an Italian, 
Sobrero. Both proved to be ex- 
tremely violent explosives, in- 
comparably more powerful than 
gunpowder. The reason for this 
is that both are chemical com- 
pounds, the oxidiser and com- 
bustible being combined in the 
same molecule, and hence in the 
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closest possible contact, far closer 
than can be achieved by mechani- 
cal mixture in gunpowder. They 
are types of a distinct class of 
explosives, termed the nitric 
esters, in which the hydroxyl 
groups (OH) of the raw material 
are more or less completely re- 
placed by nitrate groups (ONOg) 
during nitration. 

Nobel’s Discoveries 

Attempts to use these new sub- 
stances commercially showed a 
number of unexpected difficulties. 
One problem was how to ignite 
them. A spark or flame had been 
the accepted method of firing 
gunpowder, but was inadequate 
for the new explosives which, 
however, were easily exploded by 
percussion. The ignition problem 
was solved by a Swedish chemist, 
Alfred Nobel [q.v,] who, in 1864, 
showed that mercury fulminate, 
previously used only in percussion 
caps for firing gunpowder, when 
exploded by a spark initiated 
complete detonation in nitro- 
glycerine. Nobel’s discovery, a 
landmark in explosives science, 
made possible the use of most 
modern high explosives. 

Nitroglycerine is highly sensitive 
to percussion, and so many acci- 
dents attended its early manu- 
facture and use that in many 
countries it was prohibited as a 
blasting explosive. After a 
number of dangerous experiments, 
Nobel in 1866 discovered that 
kieselpmhr will absorb about three 
times its weight of nitroglycerine, 
yielding a plastic mass of sufficient 
insensitivity which he named dyna- 
mite. Its rapid adoption founded 
Nobel’s fortune. Nitrocellulose 
in the form of guncotton began to 
be used as a military blasting 
explosive in 1868. Neither of the 
new explosives, however, could be 
used in guns, being too violent in 
their action, whilst they were too 
sensitive for shell fillings. Mixtures 
of ammonium nitrate with various 
combustibles, introduced in 1867, 
were found too insensitive for use 
as explosives until nitroglycerine 
was added. Another class of ex- 
plosive — mixtures of nitric acid 
with organic combustibles — was 
invented by Sprengel in 1871, 
their essential feature being that 
the ingredients were non-explosive 
until mixed just before use. These 
were used for blasting on the 
Continent until replaced by more 
permanent solid compositions. 

Sprengel also experimented with 
picric acid, or trinitrophenol, in 
1871, but this explosive was not 
taken up until 1885, when Turpin 
proposed its use for shell filling. 


The first high explosive sufficiently 
insensitive for this purpose, it 
belongs to a new class — the nitro 
derivatives of the aromatic hydro- 
carbons. (Smokeless powder (nitro- 
cellulose whose structure has been 
modified by gelatinisation) was 
used successfully as a propellant 
for sporting gun ammunition in 
1865, and for military purposes 
in 1884. Its decomposition in this 
form was extremely rapid com- 
bustion rather than explosion. 

Picric acid was found to be 
liable to form picrates, which are 
sensitive, and in itself proved 
somewhat too sensitive for use in 
shells for large guns. Nitration 
of other aromatic hydrocarbons 
was therefore attempted, but did 
not become a commercial success 
until the manufacture of cheap, 
highly concentrated sulphuric acid 
was a commercial possibility. 
Trinitrotoluene then sprang into 
prominence, becoming the basis 
of military high explosives. 

Types of High Explosives 

High explosives are of two 
classes : (1) primary or initiator 
explosives, which are very sensitive 
and detonate when heated or 
subjected to shock, such as a 
blow ; (2) secondary explosives, 
which detonate under the influence 
of shock from a detonated, ini- 
tiating, or another secondary high 
explosive. The initiatory type of 
explosive is used almost entirely in 
making detonators or caps, whilst 
those of the secondary type are 
used to fill shells, bombs, mines, 
and torpedoes, and for blasting. 

Military High Explosives arc 
few in number, the principal being 
trinitrotoluene (T.N.T.), picric 
acid, tetryl (C.E.), amatol (ammo- 
nium nitrate-T. N .T. mixture'), 
ammonium picrate, hexyl, R.D.X. 
(cyclonitc), and penta-erythritol 
tetranitrate (P.E.T.N.). 

An explosive must conform to 
very stringent standards before it 
is acceptable for military purposes. 
Besides possessing the necessary 
power, is must be (1) sufficiently 
insensitive to shock and blow for 
safe handling in the field and in 
the factory, (2) resistant to 
deterioration on long storage in 
filled weapons, and (3) non- 
poisonous, non-volatile, stable, 
and non-absorbent of moisture. 
Easy production from availaljle 
materials is also desirable. 

During the Second Great War, 
several new explosives were de- 
veloped, especially to meet now 
and specific requirements such as 
demolition of large fortifications, 
penetration of heavy armour and 
concrete, and the production of 


high blast effect. Among the 
mori‘ ^important of these were 
R.D.X. (used in depth charges) 
and P.E.T.N. The older explo- 
sives, T.N.T., amatol, picric acid, 
tetryl, and hexyl, developed during 
tht' First Great War were, how- 
ever, used more extensively. The 
very high demand for explosives 
during the war resulted in the 
loading of ammunition on a mass 
production scale by tlm use of melt 
or cast loading, in wdiich the high 
melting explosive, e.g. ammonium 
nitrate or R.D.X., was mixed with 
the lower melting T.N.T., the 
weapon being filled with the 
resulting thick slurry. Aluminium 
powder was often used in addition 
in these explosives, to enhance the 
blast and incendiary effect of the 
filling. 

Blasting EximosivES are ex- 
tensively used in mines and 
quarries and in civil engineering 
to supplement the work of man 
and machine in brcakmg down 
for removal rock, coal, or other 
material. They arc divided into 
two groups, (1) permitted, those 
whose use is allowed in coal and 
other mines where there is danger 
of explosions of firedamp and air 
and of coal-dust and air, (2) non- 
permitted, use of which is allowed 
only in quarries and for other open 
work where tbero is no danger 
of gaseous or dust explosion. 
Explosives must pass a stringent 
government test before they are 
placed on the Homo office and 
Board of Trade lists (published 
annually) of permitted explosives. 

Materials for Blasting Operations 

Blasting explosives can be 
classified according to whether 
their sensitive explosive compon- 
ent is nitroglycerine or another 
high explosive material. Nitro- 
glycerine explosives are subdivided 
according to their physical state 
into gelatines, semi-gelatines, and 
powders ; and into permitted and 
non-pcrmi,tted explosives. Nitro- 
glycerine freezes at 13° C. (55° F.) 
and at that temperature all ex- 
plosives containing it freeze to a 
hard mass unsuitable for use. 
Failures from this cause have led 
to accidents, and all nitroglycerine 
explosives used in Groat Britain 
are therefore of low freezing type, 
i.e.y they do not freeze at any 
temperature likely to be en- 
countered in that country. This 
is achieved by replacing about 
I of the weight of nitroglycerine 
by nitroglycol, and the term N/G 
in this article is used for this 
mixture. 

The parent gelatine in blasting 
gelatine is the strongest known 
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commercial explosive ; it contains 
over 90 p.c, N/G, the remainder 
Ijoing nitrocellulose with a small 
r|uantity of stabliser. Other gela- 
tine compositions have been devel- 
oped by replacing part of the N/G 
by other oxidising ingredients such 
as potassium nitrate, sodium ni- 
trate and ammonium nitrate, car- 
bonaceous material such as wood 
meal being added to take up the 
excess oxygen liberated in the 
explosion. Permitted gelatines are 
made by hicorporating into the non- 
permitted a fairly large quantity 
of inert substance — sodium chlor- 
ide is generally used — which 
reduces the temperature and also 
the power of the explosion. Semi- 
gelatines eontain a higher pro- 
portion of solid ingredients than 
the gelatines, but the powder is 
still bound by a nitroglycerine 
jelly. The ammonia dynamites, 
in which ammonium nitrate pro- 
vides the chief source of power, 
belong to this class. The original 
nitroglycerine blasting powder was 
dynamite, which consists of N/G 
absorbed by a siliceous earth, 
kieselguhr. Since the latter sub- 
stance is inert and reduces the 
power, combustible absorbents 
were developed, mixed with sodium 
nitrate as oxidising agent. Most of 
the nitroglycerine was later replaced 
by ammonium nitrate, an explosive 
substance as well as an oxidising 
agent, but sufficient nitroglycerine 
was left to sensitise the mixture. 

In the non-nitroglycerine type 
of blasting explosive, the sensitiser 
is usually T.N.T., which is mixed 
with a metallic nitrate or ammo- 
nium nitrate to compensate for its 
lack of oxygen. Permitted non- 
nitroglycerine explosives are made 
by the incorporation of salt into 
the composition. 

Propellants are self-combus- 
tible materials which, on ignition 
and acting against a movable re- 
sistance such as a bullet or shell in 
a gun barrel, produce by virtue of 
the production^ of gases at high 
I)ressure and temperature a pro- 
pulsive effect. Such explosives on 
initiation by a cap give a rapid 
combustion, the rate of which is 
markedly dependent on pressure, 
but very many times lower than 
the velocity of detonation of high 
explosives. Propellants in actual 
use are based upon nitrocellulose ; 
many powders contain in addition 
nitroglycerine and other explosives. 

Guncotton and collodion cotton 
can be used in their fibrous form, 
bxit in service propellants of the 
cordite type, and in many non- 
military powders, the fibrous struc- 
ture of the nitrocellulose is to a 


considerable extent destroyed by 
coUoiding (gelatinising) with a 
solvent for nitrocellulose. Propel- 
lants are classified as single or 
double base powders, according to 
whether they contain nitrocellu- 
lose alone or with other explosives. 
American service powders are, in 
the main, single base, whereas in 
British cordites the nitrocellulose 
is gelatinised with the powerful 
explosive nitroglycerine. 

Besides the main ingredient and 
stabilisers to increase the keeping 
])roperties of the propellant, other 
substances are added for special 
purposes. Some powders contain 
“ flash reducers,” which act as 
cooling agents and serve to prevent 
the blinding flash which occiu-s 
when the hot combustible gases 
leaving the muzzle of the gun mix 
with the external air. Flashless 
charges developed during the 
‘ Second Great War made it pos- 
sible to fire at night-time without 
disclosure of the position of the 
gun. Moderants or deadeners such 
as oils or wax are sometimes added 
to control the speed of combustion. 
IMilitary gun propellants are made 
by an extrusion process in the form 
of threads, tubes (single or multi- 
perforated) which vn.ry in size from 
in. to i in. or more according 
to the size of the gun, and the shell 
velocity required. 

Small arms propellants usually 
consist of a bundle of thin cordite 
sticks or threads. 

Second Great War Developments 

Liquid rocket propellants were 
developed during the Second Great 
War. Fuel and oxidant, carried in 
separate tanks, were forced into 
the combustion chamber. The pro- 
ducts of combustion, on passing 
out through a jet, provided the 
propulsive action, as in a normal 
rocket based on a powder propel- 
lant. In the German rocket (V 2), 
whose range was about 200 miles, 
the liquids used were liquid oxygen 
and alcohol. Another major fuel 
development during the war was 
the production of concentrated 
hydrogen peroxide, which could be 
decomposed almost instantaneous- 
ly to give oxygen and steam when 
permanganate solution was mixed 
with it. The superheated steam 
plus oxygen generated was used to 
operate the turbine fuel pumps of 
the V 2 and for the direct propul- 
sion of a rocket-propelled glidei- 
bomb. The German rocket-pro- 
pelled fighter — ^the Me 163 — was 
operated on the bi-fuel system — 
hydrogen peroxide (T-Stoff), and 
a mixture of hydrazine hydrate 
and alcohol (C-Stoff). The latter 
was also used as cooling agent. 


Non- military propellants, used 
for shot-gmi, revolver, and rifle 
powder (sporting powders), and 
also for ])Ower purposes, are, like 
military powders, based on nitro- 
cellulose and may be classified in 
three main groups on the basis of 
their composition and physical 
structure : 

Propellants for Civilian Purposes 

(1) Fibrous nitrocellulose (N/C) 
powders, in which the N/C sub- 
stantially retains its fibrous struc- 
ture, These are fast powders and 
are used in shot-guns which re- 
quire low operating 2 Dressure and 
low resistance. The powders are 
prepared in granular form suitable 
for easy loading into the cartridge. 
The term bulk powder is often 
used in connection with shot-gun 
powders and derives from the 
time when black powder, which is 
still used to some extent, was the 
standard shot-gun powder. The 
standard charge of gunpowder was 
3 drams, and the charge was 
measured by volume in a con- 
tainer designed to give this weight 
of charge. When smokeless pow- 
ders were introduced they were 
designed to occupy at the required 
weights the standard volume of 
the 3 -dram black powder measure. 
Thus, a 3 3 -grain powder is one in 
which 33 grains, the charge neces- 
sary for standard ballistics, occu- 
pies the volume of the standard 
black powder measure. The differ- 
ence in the rate of burning of 
powder of any one class is broadly 
determined by the amount of inert 
material used in the make-up of 
the powders. 

(2) Gelatinised nitrocellulose 
powders in which the fibrous struc- 
ture of the N/C is to a considerable 
extent destroyed by gelatinising 
with a solvent for the N/C. The 
dough-like mix resulting is ex- 
truded through suitable dies and 
cut to the required granulation, 
and the volatile solvent removed 
by stoving or steeping in water. 
These powders are often made 
porous by the incorporation of sol- 
uble salts which are subsequently 
leached out by water. The effect 
is to increase the effective burning 
area and produce a powder giving 
a fast rate of gas production. Re- 
volver powders and powder for 
•22 rimfire ammunition are gela- 
tinised porous powders based on 
N/C. 

(3) Gelatinised nitrocellulose- 
nitroglycerine powders, in which 
the N/C is gelatinised by the high 
energy explosive nitroglycerine, 
are similar to military cordites. 
The so-called “ express ” sporting 
i-iflcs used loads of this nature. 
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Double base powders are rendered 
porous in the same way as the 
gelatinised single base powders. 

•The gelatinisation of nitrocellu- 
lose by nitroglycerine can be 
brought about by heat and pres- 
sure alone ; for example, by work- 
ing on hot rolls, without the aid of 
volatile solvent. The sheets so 
obtained can be coiled and ex- 
truded from hydi'aulic presses, 
under conditions of vacuum press- 
ing to exclude air, through suitable 
dies. This is often essential in pro- 
ducing the large sizes of propellant 
required for power cartridges. 
These are not for use in firearms 
at all, where the time of operation 
is measured in thousandths of a 
second, but are specially designed 
for applications of gas pressure 
in the engineering field involving 
much longer times of operation, 
from tenths of a second to 2 min- 
utes. Such cartridges and charges 
are used for propelling military 
rockets, assisting take-off of air- 
craft, starting aeroplane or other 
engines, lowering aeroplane under- 
carriages, etc. In fully gelatinised 
propellants of this type, burn- 
ing takes place from the surface 
in parallel layers. For the longer 
burning times, the so-called 

^v^apped cordite charge ” is used 
in which all but one end of a 
cordite rod i.s protected by a 
relatively incombustible tape wrap- 
ping, so that the cordite burns 
from one end only like a cigarette. 
In this way the factor controlling 
the burning time becomes the 
length of the cordite stick instead 
of its diameter, and the burning 
time is limited only by restrictions 
on the size of the apparatus used. 

Bibliography. Explosive 
Materials, M. P. E. Berthelot, Eng. 
trans. M, Benjamin, 1883 ; Manu- 
facture of Explosives, O. Guttman, 
1895 ; with supplement, 1909 ; 
Explosives, H. Brunswig, Eng. 
trans. C. E. Monroe, and A. L. 
Kibler, 1912; Les Poudres et Ex- 
plosifs, L. Vermin and G. Chesneau, 
1914; Explosives, A. Marshall, 2nd 
ed. 1917, supp. voL 1923; Notes on 
Military Explosives, E. M. Weaver, 
4th ed. 1917 ; High Explosives, E. de 
W. S. Colver, 1918; Chemistry of 
Powder and Explosives, T. L. Davis, 
1941; Explosives, J. Read, 1942. 

Esiplosives Law. A new Act 

concerning explosives was passed 
in England in 1 860, and amended 
in 1861 and 1862, repealing all 
previous Acts. In 1875 a new Ex- 
plosives Act was passed dealing 
comprehensively with the whole 
question. This was based on the 
report of the house of commons 
committee appointed to inquire 
into the terrible explosion on the 
Regent’s Canal in 1874, and still 


governs the whole question. Part I 
deals with gunpowder, which may 
be manufactured only in licensed 
factories and kept in licensed maga- 
zines under specified conditions. 
Part II deals similarly with nitro- 
glycerine, and other high explo- 
sives ; Part III with inspection, 
accidents, search, etc. ; and Part 
IV gives supplementary provisions. 
Regulations concerning the use of 
explosives* for blasting in Great 
Britain are laid down in the above 
Act, the Quarries Act of 1894, the 
Coal Mines Act of 1911, and the 
Mining Industry Act of 1920. 
The term explo.sive may include 
any substance deemed to be 
specially dangerous to life. Because 
many of the newer explosives 
are of a poisonous nature, regu- 
lations can also be made to 
safeguard the health of workers. 
Most other countries have intro- 
duced similar legislation. The • 
Merchant Shipping Act of 1894 
regulates the carrying of explosives 
in British vessels. 

Exponent (Lat. ex, from, out ; 
ponere, to place). Symbol of an 
algebraic expression denoting the 
number of times the expression is 
to be multiplied by itself. Thus in 
the expression the figure 3 is the 
exponent of a, and the expression 
is equivalent to a x a X 

Exponential. A term used 
in mathematics. The exponential 
function is the inverse of the loga- 
rithm : thus if y — log x, then x is 
said to be the exponential of y. 
See Logarithms. 

Exports (Lat. ex, from, out; 
portare, to carry). Commodities 
sent to foreign countries in the 
course of trade. In the U.K. 
exports are valued at a figure that 
includes all charges up to the point 
at which they are on hoard the 
exporting ship, while imports are 
valued at a figure that includes, in 
addition, insurance and freight. 
Before a true comparison can he 
made between total exports and 
total imports, the relevant costs 
of insurance and freight must 
therefore he added to the recorded 
value of exports. Current practice 
takes into account other financial 
factors not normally recorded in 
the trade figures. This makes it 
possible to calchlate a periodical 
balance of payments, which is more 
important than the mere balance 
of exports and imports. 

United Kingdom exports are 
classified by the Board of Trade 
thus ; food, drink, and tobacco ; 
raw materials ; manufactured 
articles ; parcel post. In the first 
class the chief exports are bever- 
ages, fish, sugar ; in the second. 


coal ; in the third, pottery, iron 
and steel goods, machinery, vehi- 
cles, chemicals, textiles. The chief 
customers for exports of the U.K. 
are India, Australia, the U.S.A., 
Canada, Argentina, ' and the 
U.S.S.R. 

In measuring increases and 
decreases in the total value of 
exports from year to year, differ- 
ences in the purchasing power of 
money must be taken into account. 
A total of £393 millions in 1945, 
when corrected for price changes, 
becomes only £214 millions at 
1938 prices, in which year ex- 
ports were valued at £471 millions 
— a much less favourable ratio. 

Since 1913 the normal course of 
international trade has been com- 
pletely interrupted by the impact 
of war, and like other countries 
the U.K. suffered a decline in 
exports. She became for the first 
time a debtor nation and had to 
raise foreign loans ; coal, hitherto 
her great export, was partly 
superseded by oil and electrical 
energy ; an.d countries that had 
for centuries taken her manufac- 
tures were now providing their 
own. By developing her vast re- 
sources the U.S.A. became a for- 
midable rival. Despite these diffi- 
culties, the conclusion of the 
Second Great War saw the core of 
British export trade still sound ; 
taking the 1938 volume as 100, the 
volume of exports in 1946 was 99*3 
and in 1948 was 136-3. The end of 
the war saw also the beginning of 
attempts at international regula- 
tion of trade by conventions, e.g. 
at Bretton Woods {q.v.). See 
Invisible Exports. 

Exposition (Lat. exponere, to 
set forth). In music, the placing 
out or setting forth of the themes 
and materials upon which a piece is 
constructed. In fugue the exposi- 
tion includes the first entries of all 
the voices or parts. In sonata form 
it includes the first presentation of 
the chief themes, before their deve- 
lopment or elaboration is entered 
upon. See Fugue ; Sonata. 

Exposure. In photography, 
the amount of light passed by a 
lens; or, in photographic contact, 
printing, the amount of light, 
passed by the negative, which is 
allowed to influence the sensitive 
material. It is usually expressed 
as a period of time, subject to 
known factors of type and inten- 
sity of light. For any particular 
sensitive material and standard 
development conditions a curve 
may be plotted to show the relative 
increase of density or blackening 
with increasing exposure. Th^ 
is known as the characteristic 
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curve of the emulsion ^ in ques- 
tion. Correct exposure is that 
which confines the range of densi- 
ties in the subject to the straight 
line portion of the curve. 

The factors affecting exposure 
may be di\Tded into those values 
capable of reasonably accurate 
measurement and those difficult to 
assess. The first class includes (1) 
the speed of the sensitive material 
in use for a certain type of light ; 
(2) the aperture of the lens ; (3) 
the effective speed of the shutter ; 
(4) such factors as geographical 
latitude, period of year, and time 
of day. The second class includes 
(1) the actual intensity of light 
falling upon the subject ; (2) the 
light reflected — this latter is gov- 
erned by the type of subject. 

Exposure Meter, or Calculator. 
This estimates correct exposure. 
It may take one of many forms. 
Calculators take into consideration 
all the factors of the first class 
enumerated above and any modi- 
fication due to use of filters ; but 
the actual brightness of light and 
type of subject are left to indivi- 
dual judgement. Actinometers 
improve on this by seeking to 
measure the brightness of the light 
falling upon the subject. In the 
Bee and Wynne meters this is 
ascertained by noting the time 
required for a piece of specially 
sensitised paper to darken to 
the same density as a permanent 
tint placed alongside it. Visual 
extinction meters measure the 
amount of fight reflected from the 
subject by inspection of a series of 
figures or letters, fight on a dark 
ground, of decreasing densities in 
a darkened chamber provided with 
an eye- piece at one end and 
directed towards the subject. 
Photo-electric exposure meters 
measure the intensity of the fight 
falling upon or reflected from the 
subject by purely physical means, 
containing a sensitive cell which, 
when fight falls upon it, generates 
an electric current of a magnitude 
proportionate to the intensity of 
the light. 

No type of exposure meter will 
give entirely accurate results under 
all conditions ; intelligent judge- 
ment must be exercised in relation 
to the type of subject. Even the 
photo-electric system derives light 
for its reading almost entirely from 
the highlights, and it is the relative 
depth of the shadows, of which the 
meter takes no account, which is 
the final determining factor. 

Express System. Name for a 
special delivery service for letters 
and parcels provided by the 
general post office in the U.K. 


Letters and parcels that are con- 
spicuously marked “ express ” 
above the address may be handed 
over the counter at post offices 
that deliver telegrams, whence they 
will be taken to their destination 
by a telegraph messenger. The 
charge is fid. a mile, with a sur- 
charge of Id. on each separate 
letter or packet after the first. 
Live animals, liquids, or money 
can be delivered by the service. 
The delivery also applies to letters 
transmitted by post and delivered 
by special messenger ; the charge 
is fid. additional to ordinary 
postage. Special delivery is also 
made of messages telephoned to a 
post office ; the charge is fid. a mile. 

Expression, Facial. Outward 
indication on the features of the 
inward character or emotions. Sir 
Charles BeU first put the matter on 
a scientific basis in his essay on the 
Anatomy of Expression in Paint- 
ing, 1806. Continental writers 
followed, but the classic work on 
the subject is Darwin’s Expression 
of the Emotions in Man and 
Animals, 1872, in which are set 
forth physiological reasons for the 
variety of expression of which 
human faces, and in a lesser degree 
the faces of animals, are capable. 

Darwin maintains that some hu- 
man expressions, such as the brist- 
ling of the hair under the influence 
of extreme terror, or the uncover- 
ing of the teeth under that of 
furious rage, can be understood 
only on the assumption that man 
once existed in a much lower 
and animal-like condition. He 
thinks the movement of the same 
facial muscles during laughter by 
man and by various monkeys 
indicates descent from a common 
ancestor. See Acting, iUus. 

Expressionism. Art move- 
ment. As applied to the drama of 
ideas, expressionism was concerned 
chiefly with the unfamiliar in 
subject matter. It enlarged the 
scope of drama, the basic principle 
being that no human experience 
is outside the range of dramatic 
treatment. Such 19th century 
dramatists as Strindberg and 
Ibsen were the precursors of the 
movement, though Strindberg 
wrote many years before the term 
had been introduced by German 
critics. In his Spook Sonata, The 
Dance of Death, and The Father, 
types rather than individuals 
ciominate the scene. In Germany, 
Kaiser’s Gas, and Toiler’s Man 
and the Masses, were distinguished 
examples of expressionistic sym- 
bolism. These plays influenced a 
whole school of later writers in the 
experimental theatre of the 1920s 


and 1930s. Pirandello’s Six Char- 
acters in Search of an Author (one 
of the most original contributions 
to expressionistic drama), Capek’s 
R.U.R., O’Casey’s The Silver 
Tassie, Auden’s and Ishenvood’s 
The Dog Beneath the Skin, 
Priestley’s Johnson over Jordan, 
aU depend for their effect upon 
unfamiliarity of treatment. 

In painting, abstract expression- 
ism developed in Germany shortly 
before and after the First Great 
War. Evolved in 1908 by Kok- 
oschka in Vienna and Pechstein 
in Berfin, a crude form of expres- 
sionism, as yet uninfluenced by 
the Cubists, served as a reaction 
against impressionism. In Great 
Britain, France, and the U.S.A., 
this movement w'as termed post- 
impressionism (q.v.). The influence 
of Cezanne, Gauguin, and van 
Gogh was at first predominant, 
but expressionism later adopted a 
semi-cubist manner as exemplified 
in the work of Franz Marc, i.e. 
forms based on architecture and 
three-dimensional geometry. The 
Russians Kandinsky and Jav- 
lensky gave impetus to the Ger- 
man painters. EJee, whose pre- 
occupation with pattern and 
colour represented a more subtle 
form, influenced younger schools 
of painters. An attempt was made 
by later expressionists to return to 
more naturalistic forms, this de- 
velopment receiving an impulse 
from the naive-realistic manner of 
Henri Rousseau. 

Express Rifle. Name given 
to a heavy sporting rifle introduced 
in 1856 and since developed into 
a number of types used for big 
game, especially elephant hunting. 
Express rifles vary in calibre from 
0*303 in. to l*052"ins. The weight 
of the barrel varies from 6 to 16*5 
lb., and the length from 22 ins. to 
30 ins. The range varies between 
250-500 yds. Certain types of 
express rifle are double-barrelled. 

Extended Order. A military 
formation in which the ranks 
and files of troops on parade are 
separated by a distance of two 
paces. The term is also applied to 
troops advancing to the attack 
and dispersed over as wide an 
area as possible so that they will 
not offer an easy target. 

Extension. Term used in en- 
gineering for the stretching of 
materials under tension. Every 
material stretches under a puU, 
though the amount may be rela- 
tively small. A bar of wrought 
iron "one inch square will stretch 
only one twelve-thousandth of an 
inch with a pull of a ton upon it. 
Heat causes expansion, but this 
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should not be confused with 
extension in engineering. Within 
the elastic limit of the material 
the strain is directly proportional 
to the stress which produces it. 
The strain is defined as the ratio 
of the extension to the original 
length of the bar. The ratio of 
the stress to the strain is an 
important constant for any solid 
and is called the modulus of 
elasticity of the material. If a 
sohd is stretched beyond its 
elastic limit it does not return to 
its original length. 

Extensometer, An instrument 
used in engineering and metal- 
lurgical design. It is often neces- 
sary to measure accurately the 
minute elastic extension of ma- 
terials, in order to forecast theii' 
behaviour during usage. On a 
steel test piece two inches long 
this may be less than 0*003 inches, 
so very delicate measuring instru- 
ments must be used, of which the 
extensometer is one. 

Extent. In law, a writ of 
execution to recover crown debts. 
The extent in chief was issued by 
the crown against the body, 
lands, goods, or other property 
of the debtor. The extent in aid 
was issued by a crown debtor 
against his own debtor so that he 
might be able to pay his debt to 
the crown. These writs are rare 
at the present day. 

Extenuating Circumstances. 
Term used in English law. A jury 
may add a rider to a verdict of 
guilty that there were extenuating 
circumstances in favour of the 
prisoner. The judge may take this 
into account in the sentence, ex- 
cept in cases of murder and high 
treason, when he is bound to pass 
the capital sentence. In France, 
“ Guilty with extenuating circum- 
stances ” is a different verdict 
from guilty ; and the sentence is 
different. 

Extortion (Lat. ex, out; tor- 
quere, to twist). In English law, 
a demand by an official, or some- 
one else performing a public 
service, of money in excess of the 
amount due, or of money not yet 
due. It is applied by an extension 
to the act of obtaining money by 
means of threats, the offence 
known as blackmail. Extortion in 
the strict sense is punishable by 
fine and imprisonment, a number 
of statutes having forbidden it. 
Other fo.rms may become robbery 
and be punished as such. 

Extract (Lat. extractus, drawn 
out). Term applied, in chemistry 
and pharmaceutics, to products ob- 
tained by treating any substance 
with solvents and tlien evaporating 


the latter. In a more restricted 
sense, an exti'act is a concentrated 
form of a vegetable drug. It con- 
tains the active part of the drug, 
the inert portion, consisting of 
woody fibre, being exhausted of its 
active principles during the process 
of extraction. 

The various ot)erations involved 
in extraction have received special 
names. Infusion is the process of 
allowing a drug to remain in con- 
tact with hot or cold water for 
definite periods of time ; if the 
solvent is boiled during the period 
the process is decoction. In 
another common method, known 
as percolation, the comminuted 
drug is placed in a conical vessel 
and the solvent slowly passed 
through it. To reduce the liquid to 
a more concentrated form it is 
evaporated by heat. The extracts 
prepared in pharmacy are either 
thick liquids or soft pastes. The 
pastes are used as ingredients in 
making pills and lozenges. 

Extradition (Lat. ex, out ; tra- 
ditio, handing over). Term used in 
law for the surrender, by one state 
to another, of fugitive criminals. 
As between the states, this depends 
on treaty ; no state has an inherent 
right, apart from express agree- 
ment, to claim extraditory rights 
from another. Treaties for extradi- 
tion now exist between most civi- 
lized states, but poMtical criminals 
are invariably excepted from their 
operation. The manner in which 
extradition is applied for and 
granted depends upon the law of 
the country where the fugitive is,' 
In England it is governed by 
the Extradition Acts, 1870-1935, 
which apply in relation to foreign 
countries, and the Fugitive Of- 
fenders Act, 1881, which applies 
within the British Empire. 

By these Acts, a fugitive of- 
fender is not to be surrendered 
unless the foreign state concerned 
undertakes to try him only on 
the charge on which he is ex- 
tradited. The fugitive is to be 
brought before a magistrate, who 
must be satisfied that the alleged 
offence is not political, and is one 
of the crimes for which extradition 
can be claimed. These offences 
range from murder to bribery. 
If the magistrate decides that the 
case is made out, he commits the 
alleged offender to prison, and 
then a secretary of state makes 
an order for the gaoler to hand 
him over to the representative 
of the foreign state. See Inter- 
national Law. 

Extragalactic Nebulae. Sys- 
tems consisting of thousands of 
millions of stars held together by 


their mutual gravitational at- 
tractions but entirely separate 
from and in no way connected 
with the Milky Way! It is esti- 
mated that there are many mil- 
lions of these objects within the 
reach of the biggest telescopes, 
and, together with the Galaxy, 
which is probably fairly typical 
of them, they constitute the whole 
known universe. See Nebula. 

Extra-Mural Education. 
Literally, education “ outside the 
walls.” The term is applied to all 
activities of a university which 
aim at extending directly its 
teaching and influence among 
those members of the community 
who would not otherwise have the 
advantage of contact with uni- 
versity teachers or experience of a 
course of study of university type. 
After centuries in which Oxford 
and Cambridge were as indifferent 
to the intellectual condition of the 
masses as these were ignorant of 
the universities, during the second 
half of the 19th century a great 
change took place. Scientific dis- 
coveries, the spread of the ability 
to read, the awakening of the 
public ponscience by Shaftesbury, 
Ruskin, Jowett, T. *H. Green, etc., 
induced in some of the finest 
scholars of Oxford and Cam- 
bridge the desire to propagate 
culture. In 1871 the religious tests 
were abolished which had hitherto 
kept dissenters out of Oxford 
and Cambridge. In 1872 the uni- 
versity extension movement be- 
gan, providing courses of evening 
lectures of university standard for 
working men and women, princi- 
pally on non-technical subjects. 
Eventually such lectures were 
arranged in most large towns and 
even in villages, their success 
probably helping much to stimu- 
late the establishment of the 
provincial universities. 

But university extension classes 
affected only those among the 
worldng class already converted 
to the value of education. They 
left the masses untoxiched. Uni- 
versity settlements were begun in 
London, first at Toynbee Hall 
in 1884, and then in Camberwell, 
Bermondsey, Bethnal Green, etc. ; 
subsequently in other cities. To- 
day every university in Great 
Britain and some in America have 
settlements or missions which 
link academic work in practical 
fashion to the social problems of 
the time. Some of the best known 
politicians, clergymen, lawyers, 
and authors served apprenticeship 
in a university settlement. In 
1903 the Workers’ Educational 
Association {q.v.) was founded by 
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Albert Mansbridge, and it has 
cooperated with the universities 
in extar-mural education. 

Extraterritoriality. A term 
used in international law. It 
describes the status of a person 
who, when in foreign territory, 
is immune from the jurisdiction of 
local laws and courts. Sovereigns 
and diplomatic agents are con- 
sidered such persons by ancient 
usage. If a sovereign is abroad, 
his house is extraterritorial ; and 
the official residence of an am- 
bassador is, by courtesy, part of 
the country which he represents. 
Hence no arrest can be made 
there under a local warrant ; nor 
is the house assessable to rates and 
taxes. Sometimes by treaty all 
the subjects of one state residing 
in another are made extra- 
territorial for purposes of justice. 
A ship of war in a foreign harbour, 
behaving peacefully, remains a 
part of the country whose flag she 
flies ; and a military force in a 
foreign country is not subject to 
the laws of that country except by 
agreement ; e,g, the British army 
in France during the First Great 
War was subject not to French but 
to English military law, and during 
the Second Great War reciprocal 
arrangements were made, e.g, in 
respect of American forces in Great 
Britain and British forces in the 
U.S.A. The system whereby extra- 
territoriality was granted to Euro- 
pean subjects in Eastern countries 
has been brought to an end. In 
China extraterritorial rights were 
relinquished by treaties negotiated 
in 1943-44. 

Extravasation (Lat. extra, out- 
side, beyond ; vas, vessel). Out- 
pouring of fluid into the tissues 
from an injured vessel. The most 
familiar example is the extravasa- 
tion of blood which may follow a 
blow on the skin resulting in the 
formation of a bruise. 

Extreme Unction oa Sacea- 


by seeing. Amen.’’ With the other 
senses the necessary word is used 
in place of “ seeing.” In Roman 
usage the oil is apiffied in the Tor m 
of a cross, after reception of the 
Viaticum or Holy Communion. In 
the Church of England the rite was 
abolished in 1552. See Sacrament. 

Extrovert. Psychological term 
used by Jung. It and its oppo- 
site, introvert, denote the two 
types of temperament into which 
he divided the human race. The 
extrovert is interested in external 
reality and adapts himself to it ; 
the introvert is interested in his 
own personality, needs, etc., and 
tries by day-dreaming, wishful 
thinking, and similar devices to 
adjust reaht}’ to himself. The dis- 
tinction is of little scientiflc value 
since (a) most human beings fall 
between the two types, and (b) the 
reactions themselves are not fun- 
damental traits, but depend upon 
whether the environment is plea- 
sant, terrifying, etc. Psycho- 

logical Types, C. G. Jung, 1923. 

Extrusion. Process used in the 
fabrication of glass, plastics, vis- 
cose, and metals into rods, chan- 
nels, threads, and wires. In metals, 
a billet is heated until pliable ; for 
aluminium and its alloys 300-400° 
C. would suffice, for brasses about 
800° C. While still hot it is placed 
in a preheated container in a 
press, which is operated either 
mechanically or hydraulically, in 
either of two ways. In the direct 
process, the fixed end of the 
container carries a die, shaped to 
form the extruded cross-section 
desired ; the other end is a pad, 
only slightly smaller than the 
inside of the container in diameter, 
and behind the pad is a ram. 
When pressure is applied to the 
ram the pliable material is forced 
through the die, and so shaped. 
The inverted process employs a 
moving die in place of the ram and 


pad, the die being forced into the 
billet which remains stationarv 
in the container. Tube may be 
extruded by piercing the billet 
with a plunger before extrusion 
and then using the plunger as a 
mandrel. Very high pressures are 
employed and 1,000-ton hydraulic 
presses are common. See Glass ; 
Plastics ; Silk, Artificial. 

Exuma, Great. Island of the 
Bahamas, British West Indies. It 
is S.E. of Andros I. and W. of 
Long I., about 30 m. long by about 
7 m. wide. The chief settlement 
is Georgetown. Pop. (1953) 2,919. 
Near is an islet called Little Exuma. 

Eyam. Parish and village of 
Derbyshire, England. It stands in 
Eyam Dale, 5 m. N. of BakeweU. 
In the churchyard is a Runic cross, 
and there are several barrows, one 
of which, on Eyam Edge, is more 
than 100 ft. in diameter. During 
the plague of 1665-66 the in- 
habitants voluntarily cut them- 
selves ofi from the outside world 
and most of them perished. Pop. 
(1951) parish, 951. Pron. eem. 
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1426). Flemish painter. He was 
bom at Maeseyck, in the prov. of 

Limburg. Be- 

bably began, 

Hubert van Byck,'^ andhistrother 
Flemish painter Jan certainly 

From an old pnnt completed the 

altar-piece of The Adoration of 
the Lamb, executed for the cathe- 


Hubert van Eyck, 
Flemish painter 

From an old print 


dral of S. Bavon at Ghent, where 


he died, Sept. 18, 1426. Certain 
panels sold in 1816 and long in 
German possession were reunited 
and restored to Belgium under the 


MENT OF THE DYING. Fifth of the 
seven sacraments of the Roman 
Catholic Church. It was instituted 
for the spiritual and bodily comfort 
of those in extremis. Recognized 
also in the Greek, Coptic, Ar- 
menian, and Nestorian Churches, 
with varying ceremonial, and 
dating from the 12th century, it 
is regarded as authorised by 
James 5, vv. 14-15, and is adminis- 
tered by the priest, who anoints 
the dying person. 

Unction is usually applied to the 
seat of each of the five senses, with 
prayer, e.g, “ Through this holy 
unction, and His most tender 
mercy, may the Lord pardon thee 
whatever sins thou has committed 



Eyck. The Adoration o£ the Lamb, the central panel o£ the altar-piece at 
the cathedral of S. Bavon, Ghent, the masterpiece of the van Eyck brothers 
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Jan van Eyck’s iamous picture, 
Jan Arnolfini and his 

National Gallery, London 


'treaty of Versailles. Few authentic 
works by Hubert are known. 
There were some in Berlin and 
one each in Paris, Madrid, and 
Copenhagen. 

Both painters rank among the 
greatest of the Flemish school. 
Their drawing and finish were 
meticulously exact, their colour- 
ing is almost as fresh and brilliant 
as it was 500 years ago, and they 
so improved the method of oil 
painting that they made it virtu- 
ally a new medium. They were 
not, however, as sometimes alleged, 
its discoverers. A 10th century 
MS. by the monk Eraclius (De 
Coloribus et Artibus JRomanorum) 
states that a method of grinding 
colours with oil was then “ in the 
air,” and Bogieriis, a monk of the 


12th century, recommended that 
colours should be ground with oil 
and mixed. The nature of the 
improvement introduced by the 
van Eycks seems to have been 
regarded as a craft secret, but it 
was conjectured that it was some 
essential oil which yielded a clear, 
transparent, liquid vehicle ; re- 
tained its limpidity ; dried with- 
out darkening ; and, mixed with 
colours, gave results so superior as 
to supersede the viscous varnishes 
formerly in vogue. Consult H. and 
J. van Eyck, W. Weale, 1908 ; The 
Van Eyck Problem, M. Brock- 
well, 1954. Pron. ike. 

Eyck, Jan van (c. 1385-1440). 
Flemish painter, brother of Hubert. 
Bom at Maeseyck, he appears to 



have resided in 
The Hague dur- 
ing 1422-24, 
at Bruges for 
a few months 
in 1426, i n 
which year he 
went to Lille, 
where he re- 
m a i n e d for 
four years, 
and later 
visited various 
foreign coun- 
tries in an official capacity as 
painter to fulfil state commissions. 
He died at Bruges July 9, 1440. 
He is represented at his best in 
the National Gallery, London, by 
the magnificent picture of Jan 
Arnolfini and his Wife, and at the 
Louvre by the exquisite Chancellor 
Rollin Kneeling before the Virgin. 
Margaret (c. 1377-1430), his sister, 
was also an excellent painter. 


Jan van Eyck, 
Flemish painter 
From an old print 


EYE: THE ORGAN OF VISION 

Paul G. 'Espinasse, Prof, ot Zoology, University Coll., Hull, 
and D. StenUouse Stewart, IIS.B.C.S., D.O.M.S. 

An explanation of how the eye, particularly in human beings, 
develops with the development of the embryo, and of how it 
perceives light and images. See also: Light; Optics ; Vision, 
etc. ; and for disabihties and diseases such headings as Astigmatism ; 
Blindness : Conjunctivitis ; Glaucoma ; Myopia ; Orthoptics ; 

Sight; Spectacles, etc. 


Protoplasm, the material of 
which living things are made, is 
commonly affected by light in ways 
which show themselves in a change 
in the behaviour of the living 
thing. In the more advanced 
forms, this capacity to react to 
light, while by no means restricted 
to any area, is much greater in one 
kind of organ — the eye — than it is 
over the rest of the body. 

In the invertebrates there are 
eyes of ■ many different kinds. 
They are always developed from 
the outer skin which may fold in 
and become transparent over the 
fold. In the arthropods, and in 


particular in the insects, a most 
elaborate eye has evolved, having 
a considerable degree of efficiency. 
In it the optical elements are 
separate, so that the animal re- 
ceives, apparently, a picture remi- 
niscent of a photograph repro- 
duced by printing from a half-tone 
block. It must consist of dots of 
light or shade, according to 
whether that part of the image 
falling upon any particular isolated 
optical element in the eye is 
Light or dark. This is quite unlike 
any other eye, and must presum- 
ably have been evolved quite inde- 
pendently. The optical elements 


are called ommatidia. Each has 
its own lens system, and a crystal- 
line rod which seems to concentrate 
light on a sensitive cell. The 
ommatidia are optically isolated 
from each other by pigment. In 
many kinds of arthropods there 
are also simpler eyes, apparently 
derived from the in-pushings still 
found in their cousins the- worms. 

In molluscs the eyes are also 
fundamentally in-pushiugs, and in 
the most highly evolved forms, 
such as the cuttle fish, these eyes 
may be very complicated and are, 
it would seem, very effective. 

All these eyes ai’e always 
connected to the nervous system 
by nerve fibres. Light is nearly 
always concentrated on the faces 
of the sensitive cells of the in- 
turned skin which transmit, by 
these nerve fibres, the changes 
resulting in them from being sub- 
jected to light. 

In the vertebrates, however, the 
eyes are essentially a part of the 
central nervous system itself 
which has been brought near to 
the surface, and to which have 
been added other elements co- 
operating in the formation of a 
functional whole. Their develop- 
ment through the whole of the 
vertebrate series is very similar. 
The central nervous system of the 
vertebrate, such as man, is a 
hollow tube made of ectoderm 
iq.v.), of which the bore varies at 
different points along its length. 
Near the front end, in the embryo, 
there is a considerable enlarge- 
ment called the 3rd ventricle, and 
on each side, from the bottoms of 
the walls of this chamber, there is 
pushed out, by growth, a hoUow 
diverticulum whose inside is con- 
tinuously in communication with 
the space of the 3rd ventricle. 
This outgrowth is called the optic 
stalk. It is simply a part of the 
wall and floor of the brain which 
has grown fast and therefore got 
pushed out. As it grows, the 
advancing front end, that is the 
end farthest from the brain, en- 
larges. This, again, is by growth — 
the front end grows faster than the 
rest of the optic stalk, and the 



Eye. Compound eyes oi the house- 
fly, highly magnifled 



dorsal part of this front end 
grows even faster than the ventral. 
This enlarged end is called the 
optic vesicle. The optic stalk 
starts by being roughly circular in 
section. This does not last : it 
becomes indented by a longitu- 
dinal groove which folds in along 
its ventral surface. The front of 
the optic vesicle gets pushed in 
by a forward extension of this 
groove. When the front has been 
pushed in the structure is called 
the optic cup, and it looks, from 
its front, like a cup with one crack 
in it, the embryonic fissure, or 
choroid fissure. This optic cup has 
a double waU. The space between 


and a transverse section of them aU 
together makes an immensely 
larger picture than a transverse 
section of the original optic stalk, 
in the floor of which they really 
besin to run. 

The blood vessels in that part 
of the pia mater or choroid layer 
which is applied to the inner, or 
retinal, layer grow in an organized 
way so that they become oriented 
as elements radiating also from the 
top of the embryonic, or choroid, 
fissure. They are supplied and 
drained by larger vessels running 
in the pia mater along the groove. 
The inner aspect of the optic cup 
vill now show vessels and nerve 


the outer and inner walls is still in 
communication with the cavity of 
the 3rd ventricle. 

At this stage of the development 
of the embryo the whole of the 
central nervqus 
system is receiv- 
mg upon its surface . ^ . 

a condensation of Chamber ^ 

loose mesodermal 

tissue. This con- Ciliary Body 
densation, or skin, 
is called the pia - . 

mater, and that %>oce/s^lB ■ 

part of it which | 

condenses on the t 

developing eye is \^. ■ 

called the choroid 

layer. From the 

first this choroid 

layer is applied to - ^ 

the whole of the 

surface of the 

structure under Yellow Spot 


fibres all running to and from the 
top of the fissure. The lower part 
of this fissure closes, by the 
apposition of its sides, leaving a 
hole at its top. This hole is 
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consideration ; this 
includes the inner 
surface of the 


£ye. Sectional diagram of the human eyeball, seen 
from above, showing the positions of the various struc- 
tures which receive and transmit visual impressions 


optic cup, simply because this was 
formed by the pushing in of the 
optic vesicle. In all this choroid 
layer blood vessels develop, as, 
indeed, they do in the rest of the 
pia mater. From these vessels is 
provided the vascular system of 
the eve, in both outer and inner 
layers. 

Many of the cells forming the 
inner of these two layers of the 
optic cup (destined to form the 
light-sensitive retina in the adult) 
proliferate, and some grow tails 
which run back to the floor of the 
3rd ventricle, these tails all grow- 
ing towards the top of the embry- 
onic or choroid fissure and then 
burrowing their way back to the 
brain in the material making up 
til© roof of the groove in the optic 
stalk. When these tails reach the 


filled up by ail the vessels and 
nerves which have therefore to run 
through it. It is the one part of 
the inner aspect of the back of 
the eye which does not have light- 
sensitive elements in it. It remains 
blind, and is called the blind 
spot, or optic disk, and from it 
radiate in the adult eye aU the 
arteries and on it converge the 
veins and nerve fibres which enter 
into the structure of the com- 
plicated adult retina. 

During the processes described 
the growing optic cup has been 
closely approaching the outside 
skin of the embrvo. The sink 
immediately overlying the optic 
cup develops a small hollow in-push - 
ing. This in -pushing heals, and 
closes off a hollow spherical bubble 
of ectoderm which is contributed 


brain they make contact with to the eye. Its hollow is filled by 
other cells w'hich have stayed in growth of the cells of the back wall, 
the brain. Together, these tails and it forms the transparent lens 
make up the adult optic nerve, of the eye surrounded by a capsule 
They are very numerous indeed, of mesoderm. From the front cells 


transparent fibres grow backwards 
and forwards within the capsule, 
enveloping and compressing the 
central core or nucleus, the trans- 
parency of which may diminish in 
advanced age. The transparent 
fibres may also lose their trans- 
parency, so that vision may be 
impaired to a greater or less 
extent. Any such condition is 
known as cataract, and, if so 
opaque as to warrant it, the lens 
can be removed from within the 
capsule, and the optical properties 
of the whole system restored by 
special spectacles. A second, 
lesser, operation is sometimes 
necessary to ensure a clear opening 
in the capsule that remains. Alter- 
natively, the w’hole lens can be 
removed, capsule and all. This is a 
difficult operation ; but if it is 
successful the cure is complete. 

After the lens has been contri- 
buted to the developing eye, a 
space appears in the mesoderm 
between the lens and the now 
completely healed skin. This 
space becomes the aqueous cham- 
ber of the eye. It is wholly lined 
with mesoderm, and becomes filled 
with fluid, called the aqueous 
humour. 

Everything so far described as 
entering into the formation of the 
eye is now involved in a second 
condensation of mesoderm which, 
like the first, envelops the whole 
central nervous system. This 
second condensation is called the 
dura mater, and it forms a tough 
membrane. The white and rather 
opaque part which envelops most 
of the growing eye is called the 
sclerotic ; the part overlying the 
aqueous chamber is transparent 
and is called the cornea. 

The skin once more produces 
over the developing eye an in- 
pushing. This remains outside 
the developing sclera, and is 
therefore never a part of the true 
eye at all. It spreads, and separ- 
ates the lids from the eyeball. This 
cavity is lined with conjunctiva, 
a layer of skin (ectoderm with 



Eye. Diagtam o£ the retina showing 
position oi optic disk 
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underlying mesoderm with blood 
vessels) which is translucent and 
which thins out to overlie the 
transparent cornea. 

The lens, caught between the 
front of the optic cup and the 
back of the aqueous chamber, gets 
attached to the front of the optic 
cup by a complicated system of 
fibres and muscles called the 
zonule and ciliary body. By the 
outward puU of these on its 
equator the lens, which has so 
far been roughly spherical in form, 
is made flatter. Vitreous humour 
fills the chamber behind the lens. 
If the lens of the human eye at 
rest is correctly flattened, an 
image of any distant object in the 
field of vision is focused accurately 
on the retina by the compound 
optical system set up by the 
cornea, the aqueous humour, the 
lens, and this vitreous humour. 
This whole system is kept in shape 
by the slight pressure of its con- 
tents. If t^his pressure should rise 
seriously, a condition known as 
glaucoma [q.v,) results. When 
anything near is looked at, the 
muscles of the ciliary body con- 
tract, allowing the young elastic 
lens to bulge, and to move a little 
forward so that the near object 
can be focused. This elasticity is 
lost with advancing years. If the 
eye grows too flattened the image 
will be focused in front of the 
retina, and the person with such an 
eye will be short-sighted. 

After the lens of the embryo is 
in position, the rim of the optic 
cup, two layers thick, grows over 
the front of it, forming, with its 
mesodermal covering, the iris. 



Eye. Behind the cornea, the trans- 
parent coat of the front of the eye, 
are the coloured, contractatle iris 
and the pupil, through which light 
passes 

This growth presently stops, leav- 
ing a round hole, the pupil, which 
can be contracted or dilated by 
muscular action. Thus is con- 
trolled the amount of light which 
enters the eye. The pupil is large 
in dull light and small in bright. 


Except in albinos, who cannot 
make melanic pigment at all, the 
outer layer of the optic cup 
becomes heavily pigmented, to 
ensure that light enters the eye 
only through the pupil. In brown - 
or black-eyed people there is 
pigmentation in the front meso- 
dermal layer of the iris. In blue- 
eyed people there is little or no 
pigment in the front layer of the 
iris, but the back layer is pig- 
mented as usual. 

Action of Light 

The light-proof back of the eye 
is made up of the outer layer of the 
optic cup, black with melanic 
pigment, the sclera, and that part 
of the original pia mater or 
choroid trapped between them. 
The inner layer of the optic cup 
forms the highly complex retina, 
and the whole of the rest of the 
eye is an ar ngement to bring 
light properly focused on to this 
retina, for it is here that the light 
is used. The pigmented epithelium 
is the inside of the outer layer, and 
the receptor layer is the outside 
of the inner layer. Between them 
is the obliterated cavity of the 
original optic stalk which was in 
communication with the 3rd ven- 
tricle of the brain. In a patho- 
logical condition the retina some- 
times gets detached from the 
pigment layer. This is really the 
reopening of the old cavity. 

The light-sensitive elements are 
of two kinds : rods, very sensitive to 
light, but probably not sensitive 
to difl^erences in colour ; and cones, 
which are rather less sensitive to 
light, but are probably sensitive to 
differences in colour. It is a re- 
markable fact that light has to go 
through all the vessels and con- 
nective tissue and nerve fibres 
shown there before it gets to the 
actual light-sensitive elements. 
This is quite unlike the condition 
in nearly all invertebrates, where 
the light falls on the faces of the 
sensitive cells. 

The exact way in which the light 
brings about a change in the sen- 
sitive cells is not quite clear. It 
can be said, however, that a sub- 
stance called visual purple (in no 
way to be confused with the 
melanic black backing pigment of 
the outer layer, from which it is 
wholly distinct in every way) is 
bleached by light. This substance 
is present in and among the sensi- 
tive cells, and there is some evi- 
dence that it mediates the chem- 
ical change which starts the 
propagation of a wave of change 
along the nerve fibres to the 
brain. AVhen these impulses reach 
the brain they are sorted out and 


perceived by a mechanism of which 
we know very little . 

Rods and cones are not dis- 
tributed equally all over the sur- 
face of the retina. At the blind 
spot there are neither. At a point 
near the middle of the back of the 
eye there are far more cones than 
rods. It is on this point that the 
image of the eye of a needle is 
focused when it is threaded, or of 
ii colour when it is matched. 
Round the edge of the retina there 
are only rods, and it is here that 
faint stars are seen most easily. 
When trying to pick out a faint 
light at night it is best not to look 
straight at it. This keeps the image 
off the cones in the middle of the 
eye and on the rods. For the same 
reason, an electric light which is 
really flickering on alternnting or 
interrupted current can often be 
seen to be doing so when its image 
is at the edge of the retina. 

Appreciation of Colour 

The details of the perception of 
colour are not understood. It is 
remarkable that part of the 
mechanism which seems to mediate 
it is present in animals which are 
certainly colour-blind. The eyes of 
most, if not all, mammals seem to 
contain cones which are thought to 
respond differently to different 
wavelengths of light, but for these 
differences to be perceived seems 
to require a further elaboration 
not of the eye but of the brain, 
which is present only in man and 
a very few other mammals and 
birds. Some insects certainly dis- 
tinguish colours, but how they do 
it is not known. 

In the vertebrates as a whole, 
there is a connexion between the 
optic nerves leading from the two 
eyes before they actually reach the 
brain. Rather more than half the 
fibres from the right eye reach the 
left side of the brain. The meeting 
of the two nerves gives a very 
obvious X-shaped structure called 
the optic chiasma. underneath the 
brain. In some way this arrange- 
ment permits the fusion of the two 
fields of vision of the two eyes into 
one percept. 

The eyes lie in two cavities or 
sockets in the skull, known as 
orbits. This arrangement protects 
the eyes, for the bony margins 
of the orbits resist blows which 
would otherwise damage the eye- 
ball. The eyelids and lashes also 
protect the eyes, and the lachrymal 
gland, which secretes tears and is 
situated at the outer side of the 
eye, is another protective device. 
The eyes are moved by six muscles 
each. A disturbance of the bal- 
ance of these muscles in an adult 
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may cause headache or even 
double vision ; in a child it 
causes a squint requiring im- 
mediate attention. If other means 
fail, the squint can often be 
corrected by surgery. Consult The 
Invertebrata, L. A. Borradaile, 
L. E. S. Eastham, E. A. Potts, and 
J. T. Saunders, 1932 ; General 
Zoology of the Invertebrates, 
G. S. Carter, 1940 ; The Verte- 
brate Eye, G. L. Walls, 1942. 

Eye. Small hole, or loop, in 
certain articles, usually in a seam 
through which a cord or tape can 
be threaded to close the article. 
Eyebolts are screw bolts with a 
ring in them. The eyes of a sail are 
holes which take the lashings when 
reefing. A Flemish eve is the end 
of a rope bent to form a loop. 

Eye. Mun. bor. and market 
town of Suffolk, England. It 
stands on an affluent of the river 
Waveney, 19 m. N. of Ipswich, on 
the railway. An ancient town, 
' it has castle ruins, a grammar 
school founded in 1566, a town hall, 


which industry there is a good har- 
bour, protected on the N. by St. 
Abb’s Head. The town hall is the 
chief building. Pop. (1951) 2,269. 

Eye-piece. Lens of a telescope 
nearest to the eye. In a telescope 
light falls in nearly parallel rays on 
the object lens, which throws an 
image of the field of vision. The 
eye-piece magnifies this image. 
Eye-pieces used with astronom- 
ical telescopes vary in form. 
The first telescope made by Gali- 
leo had a bi-concave eye-piece such 
as opera glasses now have. This 
eye-piece is placed between the 
object glass and the focus at which 
the image is thrown. Convex eye- 
pieces are placed outside the focus. 
But both kinds colour the light 
coming from the image owing to 



developed. The emperor could bring 
into the field only Augereau’s and 
Soult’s corps, together with six div- 
isions of IMurat’s cavalry ; his other 
troops were hurrying up over snow- 
bound roads. An advance by the 
French from Eylau was beaten 
back and the Russians attacked in 
force against Eylau windmill. 
Augereau’s 7th corps was there- 
upon ordered by Napoleon to 
stem the Russian advance. The 
day was going against the French, 
and the battle reached a crisis 
when Augereau’s troops, blinded 
with driving sleet and snow, en- 
filaded by artillery and attacked 
by infantry, suddenly had a mass 
of cavalry launched against them. 
Augereau was hit, and all his 
colonels and brigadiers were killed 
or wounded. 

The French broke, and were in 
full flight when Napoleon hurled 
18,900 of Murat’s cavalry upon the 
Russians. The effect was decisive. 
The Russians were scattered, regi- 
ments were ridden down in the 


and corn exchange. Bremng is an 
industry. Market day, Mon. It 
gives its name to a co. constituency. 
Pop. (1951) 1,631. 


Eye-piece. Diagram showing prin- 
ciple of working. E, eye ; A, eye- 
piece ; F, focus ; B, .object lens 

the refraction of the rays. Huy- 


Eyebar. Metal bar with one or gens discovered that this defect 
both ends enlarged. In the en- might be remedied in the eye-piece 
larged end a hole is drilled so that by employing two plano-convex 
by means of a pin or bolt the end of lenses, both with the flat sides 
the har may be secured to another towards the eye, the larger placed 
object. Eyebars vary in size, from nearer the image, and the smaller 
a fraction of an inch in diameter up nearer the eye. This construction 
to the great eyebars used in the is in general use, except for 
Quebec bridge, each sustaining a micrometer eye-pieces, which have 
pull of 300 tons. spider-webs for measuring the 

Eyebolt. A bolt with one end sizes of the different objects. In 
formed like an eye or rigid ring in- these eye-pieces the flat sides are 
stead of an ordinary head. Eye- turned away from each other, 
bolts are used for many purposes, Eylau on PRtissiscH - Eylau 
e.ff. as door fastenings and attach- (Russ, Bagrationovsk). Town of 
ments for stays and guys. Kaliningrad region (the north- 

Eyebrigbt {Euphrasia officina- ern part of former E. Prussia), 
Us). Small annual herb of the R.S.F.S.R. It stands on the Pas- 


family Scrophulariaceae. A native 
of N. Europe, N. and W. Asia, and 


mar, 24 m. S. of Kaliningrad 
(Konigsberg), and is noted for 
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N. America, it is a parasite the battle fought here, Feb. 8, 
upon the roots of grasses, sedges, 1807, between the French under 
etc. The leaves are oval or lance- Napoleon, and the combined Rus- 

... J n 


shaped, with cut 
edges, the flowers 
small, white, veined 
with purple, and the 
middle lobe of the 
lip yellow. It grows 
in meadows and 
on heaths. 

Eyemouth. Burgh 
of Berwickshire, 
Scotland. It stands 
at the mouth of the 
little river Eye, 8 
m. N.W. of Berwick, 
and has a railway 
station. Eyemouth 
is a fishing centre,for 




Eyebright. Flowers and leaves 
of Euphrasia ofldcinalis 


sians and Prussians. 

5 After his defeat at 
Pultusk, Dec. 26, 

1 806, Bennigsen, pur- 
sued by Napoleon, 
\ decided to make a 
stand at Eylau. In 
an engagement on 
Feb. 7, 1807, Bag- 
ration and Barclay 
de Tolly, after sev- 
6ral assaults by the 
. French, were forced 

- ' to abandon the vil- 

lage. In a snowstorm 
fuavAH the morning of 
iftiia the 8th the battle 


blinding snow, the squares were 
broken, 16 standards were taken, 
and the victorious French stopped 
only on encountering Bennig- 
sen’s reserves. As the afternoon 
wore on, with the arrival of Napo- 
leon’s reserves, the day was won, 
and Bennigsen retired on Konigs- 
berg, having lost 18,000 men and 
24 guns, The French lost 16,000 
men out of 79,000 ; the Russians 

numbered 75,000. In the Second 
Great War Priissisch-Eylau was 
captured by the Russians, Feb. 10, 
1945. It has machine building 
plants. Pron. ile-ow. 

Deutsch-Eylau (Pol. Ilawa) 
lies 68 m. S.E. of Danzig (Gdansk) 
in the Polish region of Olsztyn 
(Masuria). In the Second Great 
War it was captured by the 

Russians Jan. 22, 1945- 

Eyot (A.S. igath) on Ait. islet m 

river or lake, especially one over- 
grown with willows. Pron. eight. 

Eyra. S. American wild cat. 
Resembling a large weasel with a 
long tail, it is reddish brown in 
colour, without stripes. It ranges 
from Mexico to Brazil, and is a 
trouble to the poultry farmer. 

Eyre. Word derived from the 
Latin iter, a journey. It is used 
''chiefly in connexion with the itin- 
erant justices sent out by Henry II 
and known as justices in eyre. In 
Scotland the form aire was used. 

Eyre. Lake in S. Australia. It 
is 3,000 sq. m. in area, fuU in 
1950 for the first time since its 
discovery in 1840 by E. J. Eyre 
{q.v.). In dry seasons, it is merely 
a salt marsh ; in wet, the Borcoo 
and Diamantine flow into it. 


EYRE 


3232 


EZRA 



Edward J. Eyre, 
British explorer 


Eyre, Edwabd John (1815- 
1901). British colonial governor. 
Born at Hornsea, Yorks, Aug, 5, 
1815, he emigrated to Australia in 
1S33, and carried out valuable ex- 
plorations of unknown territory, 
especially of the coast between 
Adelaide and King George Sound, 
in 1841. He went to New Zealand 
as governor in 1846, to St. Vincent, 
1854, and to Jamaica, 1861. His 

stern handling 
of the ' negro 
rising there in 
1865 caused his 
recall to Eng- 
land, where his 
action roused 
wide contro- 
versy. In 1872 
the government 
repaid the legal 
expenses which 
he had in self-defence incurred, and 
awarded him a pension, 1874. He 
died Nov. 30, 1901. 

Eyre, Sir James (1734-99). 
English lawyer. Born at Wells, he 
went from Winchester to S. John’s 
College, Oxford, and became a 
barrister. He successfully defended 
John Wilkes in 1763, attacking 
general search warrants, by which 
means Wilkes’s authorship of No. 
45 of the North Briton had been 
proved. From his post as recorder 
of London he was promoted in 1772 
to be a judge ; in 1787 he became 
chief baron of the exchequer and in 
1793 chief justice of the court of 
common pleas. He remained in 
office until his death, July 1, 1799. 

Eyre, Sm Vincent (1811-81). 
British soldier. The son of a soldier, 
he was born Jan. 22, 1811, and 
educated at Norwich grammar 
school. He joined the service of the 
E. India* Co. in 1828 and, in the 
artillery, was with the force that 
entered Afghanistan in 1840 ; after 
the siege of Kabul by the Afghans 
he and his family were surrendered 
to them as hostages. In 1843 they 
were rescued by a relieving force. 
Eyre commanded the artiUery at 
Gwalior, and during the Mutiny 
distinguished himself by his prompt 
action in marching against some 
rebels at Arrah and defeating them 
at J agdespur. He held a command 
in the force that relieved Luck- 
now, and retired as a major-general 
in 1863. He died at Aix-les- Bains, 
Sept. 22, 1881. 

Eyston, George Edward 
Thomas (b. 1897), British racing 
motorist. Born June 28, 1897, he 
went to Stonyhurst and Trinity 
College, Cambridge. Equally in- 
terested in designing and driving 
cars, between 1931 and 1938 he 
captured some 250 records for speed 



G. E. T. Eyston, 
British racing 
motorist 


by distance or time. In 1936 with 
A. Denly he broke every record 
from 500 m. to 5,000 m. and from 
3 hr. to 48 hrs. 

He excelled Sir 
M. Campbell by 
driving his car 
Thunderbolt at 
311-42 m.p.h., 

Nov. 19, 1937; 
and on Sept. 

16, 1938, in 

Utah, attained 
357-53 m.p.h. 

Eyston, who 
was awarded 
the Segrave trophy in 1935, edited 
Fastest on Earth, 1939. He was 
engaged in the Second Great \\’'ar 
on naval constructional engineer- 
ing. Pron. Easton. 

Ezekiel, Book of. One of the 
prophetic books of the O.T. Eze- 
kiel was both priest and prophet. 
With King Jehoiachim and other 
members of the upper classes of 
Jerusalem he was deported to 
Babylonia in 597 b.c. by Nebu- 
chadnezzar (605-562 B.C.). The 
exiles were settled at different 
points, Ezekiel becoming a member 
of the community at Tel-abib, near 
the river Chebar, which has been 
identified with the grand canal in 
the neighbourhood of Nippur. The 
prophet received his call in the 
fifth year of the reign of Jehoia- 
chim (592 B.O.). 

The book falls into five divisions: 
(a) the prophet’s call and consecra- 
tion, Ezek. 1, V, 1-3, V. 15 ; (6) 
discourses on the imminent de- 
struction of Jerusalem, 3, v. 16-24, 
V. 27 ; (c) oracles against Ammon, 
Moab, Edom, Philistia, Tyre, 
Sidon, and Egypt, 25-32 ; {d) 

prophecies of the restoration of 
Israel and the overthrow of her 
foes, 33-39 ; (e) vision of a restored 
theocracy of a united Israel, 40- 
48, The book itself assigns defin- 
ite dates to many of the prophecies, 
the latest mentioned being about 
570 B.c. Once the prophet admits 
that a prediction had not been 
fulfilled, when Nebuchadnezzar was 
expected to capture Tyre. 

The authorship and integrity of 
the book present no difficulty. The 
difficulties are associated with the 
Hebrew text, often obscure and 
corrupt. As the author was a priest 
it is not surprising to find that 
he lays more stress than the other 
great prophets on externalities, 
rites, and ceremonies. We find 
points of affinity with the priestly 
phraseology of the later legislation, 
which has been called the Code of 
Holiness (Ley. 17-26). But due 
emphasis is laid also upon personal 
responsibility and personal re- 


ligion. “ Pastor rather than pro- 
phet,” Ezekiors visions of the 
chariot and cherubim (1, v, 1-3, 
V. 15) had influence on the later 
symbolical literature. They have 
l^en ^ interpreted {e.g., by the 
Rabbis) as a synopsis of theosophy. 
The vision of the valley of dry 
bones in chap. 37 has become 
famous. In chaps. 38 and 39 occur 
the curious creations Gog and 
Magog [q.v.). 

Ezion-Geber. Port at the head 
of the Gulf of Akaba, built by King 
Solomon as a base for vessels 
trading down the Red Sea to 
Ophir (1 Kings 10). The site may 
be at or near Eilat ; in the 
vicinity, at Tell el Kbeleifa, 
American archaeologists in 1938 
found a smelting plant. 

Ezra, Book of. Book of the 
O.T. Ezra was a Jewish scribe 
living in exile in Babylon, under 
Artaxerxes Longimanus. He is 
said to have Monged to the priest- 
ly line, and to have been a descen- 
dant of Seraiah, the high priest 
when Jerusalem was captured by 
Nebuchadnezzar. About 458 b.c. 
he was allowed to return to Jeru- 
salem. There he found that the 
remaining Jews had intermarried 
with heathen women, and great 
laxity prevailed, and he set out to 
restore worship and order. He 
started the rebuilding of the 
Temple, and restored the text of 
the Jewish law. 

The O.T. Book of Ezra is closely 
related to the Book of Nehemiah, 
so closely indeed that, as the Tal- 
mud and early Christian writers 
indicate, they form really one 
work. CJIosoly related to them are 
the Books of Chronicles, of which 
Ezra and Nehemiah are a continu- 
ation. The threefold work, Chron- 
icles-Ezra-Nehemiah, covers the 
history of Israel from the period 
of Adam to the second visit of 
Nehemiah to Jerusalem in 432 
B.c. ; but the history is viewed 
from an ecclesiastical and priestly 
standpoint. 

Ezra-Nehemiah (which together 
appear in the Septuagint as 2 
Esdras) includes the history from 
638 B.C., when Cyrus issued a de- 
cree permitting Jewish exiles to 
return, to 432 B.c., when Nehemiah 
made his second visit to Jerusalem. 

• The Ezra portion records the re- 
turn of the exiles, the rebuilding 
of the temple, and the mission of 
Ezra, who was sent as royal com- 
missioner from Babylonia to Jeru- 
salem by Artaxerxes. Part of the 
book is written in Aramaic (4, 8- 
6, 18, and 7, 12-26). Ezra- 
Nehemiah seems to have been com- 
piled between 300 and 260 b.c. 



p, THE sixth character of the English 
alphabet, corresponds to the sixth 
letter of the North-Semitic alphabet, 

y c/ which had the phonetic value 
I T of v-w, and was called waw. 
A secondary form of this letter became 
the Greek digamma, this name being given 
on account of its external likeness > 
to a double gamma T T • It has the I 
sound of a conson- I I antal u, akin to 



rj s C* C]» and at a later stage by 
^ A * I Da new sign having the 
form of the modern Arabic numeral 8. 
Also in the earliest Latin inscriptions the 
two letters w-h were used for the sound /. 
Later, also under Etruscan influence, the 
A of the combination w-/t was dropped 
-q ‘n and f came to represent the sound /. Thus 

I *1 the North-Semitic waw and the Greek digamma 

English came to represent the Latin sound f (the 


w. In inscriptions the digamma appears in the 

S'” 1 T y 1 M 

some Greek dialects there was no corresponding 
sound and the letter was discarded, but it survived 
in others till it was gradually discontinued in 
classical times, the sign being retained to represent 
the numeral 6. 

The Etruscan alphabet contained the digamma 
with its phonetic value v-iv ; the sound f 
was then expressed by the combination w-h. 


Greek upsilon having been adopted to represent 
both the consonant v and the vowel ii). The 
Latin f descended into the majority of modern 
alphabets. 

The elongated minuscule r came into use 
because early scribes joined J it to the pre- 
ceding and following letter when writing at speed. 
Some surnames, e.g. ffoulkes, fforde, flfrench, are 
the result of a practice among certain medieval 
writers of representing a capital letter by doubling 
the minuscule. 


Sixth letter of the English He was Imighted 1954. His works paved the way for Scipio’s vie- 

and Latin alphabets. It included Oxford Apostles, 1933 ; A tories, which ended the Second 

is a voiceless labial (lip- Publisher Speaking, 1934 ; The Punic War. Pabian tactics has 

sound), the corresponding voiced Buried Stream (poems), 1941. come to be used proverbially for 

sound being v. Its ordinary sound Fabia. One of the oldest Ho- a waiting policy, 
is as in fat. In the single word of, man gentes or clans, probably of Fabius Pictor, Gaius. Painter 
and in its compounds, e.g. hereof, Sabine origin. They appear to have of a battle scene c. 302 b.c., on the 
thereof, it is pronounced as v. A been originally priests, who took walls of the temple of Salus 
noun ending in -/ often takes part in the supervision of the festi- (Safety) in ancient Rome: the 
plural in ; loaf , loaves. Loub- val Lupercalia (g^.?;.). They were a first recorded Roman painting. In 
ling / modifies the sound of the patrician clan, whose chief families the reign of Claudius both temple 
preceding vowel ; chafing, chaffing, were those of Ambustus, Labeo, and picture were destroyed by fire. 
The sound f is also represented Maximus, and Pictor. Fabius Pictor, Quintus (c. 225 

by x>h in words derived from the Fabian Society. The oldest b.c.). Earliest Roman historian. 
Greek, e.g. philoso^phy. British Socialist organization. Except for some fragments, his 

F. In music, the fourth note of Founded in 1884, it was named writings, which were in Greek, 
the natural scale of C. F is only a after the Roman general Fabius are lost : but he was one of the 
semitone above E. F sharp is the Maximus {v.i.) whose tactics were authorities used by Livy, Diodorus 
first sharp to appear in a key expressed thus : “For the right mo- Siculus, and Polybius. A Latin 
signature — key of G. ment you must wait . . . but when version was also in existence. 

Faber, Frederick William the time comes you must strike Fable (Lat. fabula, story, nar- 
(1814-63). British divine. Born at hard.” It numbers over 5,000 rative). Short allegorical story in 
Calverley, Yorks, June 28, 1814, he members and has 100 local socie- which generally animals, trees, 

was educated ties. Since the days when Sidney etc., are endowed with speech and 
at Balliol Col- and Beatrice Webb and Bernard human qualities, and by their 
lege, Oxford, Shaw were leading members the words and deeds are made to con- 
and in 1843 be- society has always exerted politi- vey moral lessons. Its invention is 
came rector of cal influence, and it was one of the frequently ascribed to Aesop, but 
Elton, Hunts, founder organizations of the La- many fables associated with his 
In 1845 he se- hour party, with which it is offi- name probably originated at a 
ceded to the cially connected. It seeks to en- much earlier date in India, where 
Roman Church courage Socialists in a high stan- they are known sometimes as the 
^ — and in 1854 be- dard of free and independent re- fables of Bidpai or Pilpay, a tra- 

came the first search. The offices are at 11, ditional ancient 'Indian philoso- 
superior of the Dartmouth Street, Westminster, pher, and sometimes as the work 
Oratory of S. Philip Neri at Bromp- London, S.W.l. of Buddha. Some of the fables 

ton. A popular preacher, he is best Fabius Maximus, Quintus (d. traditionally ascribed to Aesop are 
known by his hymns, which in- 203 b.c.). Roman general. He was but variants of those found on 
elude Sweet Saviour, bless us ere appointed, with dictatorial powers, ancient Egyptian papyri. Many, 
we go ; Hark, hark, my soul. He to the command of the Roman too, have been traced to the Arabs, 
died at Brompton, Sept. 26, 1863. forces after the defeat by the Car- It is probable that tales of a 
Faber, Sir Geoffrey Oust (b. thaginians at Lake Trasimenus, fabulist character are common to 
1889). British publisher and wri- 217 b.o. By a series of delaying most primitive peoples, mark, 
ter. Born Aug. 23, 1889, he was tactics — whence his surname of indeed, a definite stage in culture ; 
educated at Rugby and Christ Cunctator (the delayer)— Fabius the addition of a “ moral ” to any 
Church, Oxford, and worked with avoided pitched battles with Han- beast tale being a natural develop- 
the Oxford University Press, 1913- nibal, wore down the offensive ment, and not peculiar to one ori- 
14. After the First Great War he power of the Carthaginians, and ginating writer or people. Of 
became a barrister, and from 1924 gave the Romans time to reoon- later fabulists La Fontaine is per- 
was chairman of a publishing firm, soli date their forces. He thus haps the most celebrated. 
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Fabliaux. Short tales in verse, 
almost always octosyllabic coup- 
lets, dealing from the comic point 
of view with incidents of ordinary 
life. The fabliaux appeared in 
France in the 12th century, and 
remained popular for about 200 

years. The tales are licentious 

• 

both in subject and in treatment, 
frequently satirising priests or 
women or both in language that is 
generally coarse, but many of 
them have real humour and the 
best are free from objection. The 
fabliaux were first collected and 
published by Barbazan in the 18th 
century, and were re-collected and 
issued in six volumes by Anatole 
de Montaiglon and Gaston Ray- 
naud in 1872-90. 

Fabre, Ferdinand (1827-98). 
French novelist. Born at Beda- 
rieux, Herault, Feb. 9, 1827, he 
studied for the priesthood, medi- 
cine, and the law in turn before 
producing his first novel, Les 
Courbezon, 1862. He died in 
Paris, Feb. 11, 1898. A moder- 
ate realist, he depicted with 

minute fidelity the people and 
manners of the Cevennes, as in Le 
Chevrier, and excelled particularly 
in studies of clerical life, as in 
L’Abb6 Tigrane, 1873, and Mon 
Oncle C41estin, 1881. 

Fabre, Jean Henri (1823- 

1915). A French entomologist. 
Born at St. Leons, Aveyron, Dec. 

21, 1823, he 
passed early 
years in great 
poverty. At 18 
he was in 
charge of a pri- 
mary school, 
where he im- 
proved his 

T rr ^ knowledge of 

Jean H. Fabre, ^ ^ j.u j. • 
French entomologist ^^'I'hematics 

and physics in 
his spare time, and where he bought 
his first book on entomology. Be- 
coming professor of philosophy in 
the college of Ajaccio and in 1852 
at the lycee at Avignon, he turned 
his attention to the study of 
insects. His earliest observations 
appeared in the Annales des 
Sciences Naturelles, 1855-58, sub- 
sequently enlarged in Souvenirs 
Entomologiques, 10 vols., 2nd ed. 
1914, etc. He died Oct. 11, 1915. 

Fabre’s earlier volumes are re- 
markable for their close and pains- 
taking observations on Mving in- 
sects, bringing to light many un- 
suspected habits and instincts of 
wasps and bees in particular. His 
work, though gaining the praise 
of Darwin, failed to win popular 
attention. But the reputation of 
the insect’s Homer, as Fabre has 



been called, has steadily increased. 
A curious blend of Gilbert White 
and Darwin, he not only displays 
amazing powers of minute and 
careful observation, but his writ- 
ings have an unusually high liter- 
ary quality. Consult Works, com- 
plete Eng. trans. A. Teixeira de 
Mattes, 1912, etc. 

Fabre d ’Eglantine, Philippe 
Franqois Nazaire (1750-94). A 
French revolutionary and drama- 
tist. Born at Carcassonne, July 28, 
1750, he became a member of the 
National Convention and for a 
time was secretary to Danton. He 
had been an actor, and his play 
Philinte attracted some attention 
in 1790, but perhaps his most suc- 
cessful literary achievement was 
the renaming of the months for 
the revolutionary calendar, 1793. 
He was guillotined with Danton 
and his friends on a false charge 
of forgery, April 5, 1794. 

Fabriano. City of Italy, in the 
prov. of Ancona. It stands on the 
E. slopes of the Apennines, at an 
alt. of over 1,000 ft., 45 m. by rly. 
8.W. of Ancona, and is the rly. 
junction for Urbino. It has a cathe- 
dral and town hall, and some of 
the churches contain pictures of the 
Fabriano school. The city is cele- 
brated for its paper mills, estab- 
lished in the 13th century. Gun- 
powder, glue, parchment, and felt 
are also made, and there is trade 
in cattle and cereals. The hospital 
of Jesus and bishop’s palace were 
damaged in the Second Great War. 
Pop. (1951) 27,553. 

Fabric (Lat. fabrica, workshop). 
Term meaning originally cloth 
made by weaving or felting, but 
by extension applied also to the 
material of which anything is 
made. The linen, treated with 
“ dope ” or other preservative, 
long used for the outer covering 
of aircraft fuselage and wings, 
was called fabric. The word 'is 
also applied to the outer body of 
a building, or figuratively to *any 
system of united parts, e.y. a na- 
tional constitution, human society, 
or a religious denomination. 

Fabricius, Geronimo (1537- 
1619). Italian anatomist. Known 
as Fabricius ab Acquapendente, 
he succeeded FaUopius in 1562 as 
professor of surgery and anatomy 
at Padua, where his great know- 
ledge of comparative anatomy 
enabled him to introduce improve- 
ments into applied surgery. His 
Opera Chirurgica, 1617, was widely 
read. One of the founders of em- 
bryology and an excellent anato- 
mist, he discovered the valves in 
the veins, and so led William 
Harvey, who studied under him, to 


consider the circulation of the blood. 
Fabricius died May 21, 1619. 

Fabricius, Johann Albert 
(1668-1736). A German classical 
scholar. Born at Leipzig, Nov. 11, 
1668, at the age of 25 he removed 
to Hamburg, where shortly after 
publishing his Bibliotheca Latina, 
1697, he became a professor at the 
gymnasium. His later works on 
classical bibliography, storehouses 
of learning and still indispensable, 
included Bibliotheca Graeca, 1705- 
28 ; Bibliotheca Ecclesiastica, 1718 ; 
and Bibliotheca Latina Mediae et 
Infimae Aetatis, 1734. He died at 
Hamburg, April 30, 1736. Pron. 
Fab-reefcs-ioos. 

Fabricius Luscinus, Gaius {Ji. 
280 B.C.). Roman general. He 
won notable victories over the 
Lucanians, Bruttians, and Sam- 
nites, and in the war with Pyrrhus 
twice conducted negotiations with 
that monarch. After the Roman 
defeat at Heraclea in 280 B.c. 
Pyrrhus tried hard to buy Fab- 
ricius over, but the stern Roman 
was incorruptible. Later, after 
Fabricius had delivered up a 
traitor who had offered to poison 
Pyrrhus, negotiations were re- 
sumed, with the result that in 278 
satisfactory terms of peace were 
arranged. During his censorship 
in 275 he made great efforts to 
check the growing tendency to 
luxury and extravagance. He 
himself died so poor that his daugh- 
ters had to be provided with 
dowi'ies by the state. Fabricius 
was lauded by subsequent genera- 
tions as the, embodiment of the 
old republican virtues. Pron. 
Fab-rish-ius. 

Fabritius, Carel (c. 1624-54). 
Dutch painter. A pupil of Rem- 
brandt, he lived in Delft. Little 
is known of his life, and his pic- 
tures were few. His Portrait of a 
Man, in the Rotterdam museum, 
was for long attributed to Rem- 
brandt. His most famous work, 
The Goldfinch, was in the Maurits- 
huis at The Hague, though The 
Family Group, destroyed by fire, 
was accounted his masterpiece. 
There were several portraits by him 
in German galleries, and one of a 
soldier in the National Gallery, 
London. His most famous pupil 
was Vermeer {q.v.) on whom his 
influence is apparent, Fabritius 
perished in a powder magazine 
explosion at Delft, Oct. 12, 1654. 

Fabrizi, Nicola (1804-85). An 
Italian patriot. Born at Modena, 
April 4, 1804, he was implicated in 
the Carbonari insurrection of 1831. 
He fled to Marseilles and thence to 
Spain, where he fought against the 
Carlists, 1837. One of Mazzini’s 
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most trusted agents, lie moved to 
Malta, whence he assisted the 
.Sicihan insurrection of 1848. When 
revolution broke, out in Italy, he 
fought at Venice and Romf', retir- 
ing to Malta after the fall of Rome. 
He raised a revolt in Sicily in 1860 
and joined forces at Palermo with 
Garibaldi, who made him governor 
of Messina and war minister. He 
opposed Garibaldi’s Rome cam- 
paign of 1862, but in 1867 fought 
at Montana. He died March 31, 
1885. Pron. Fab-reet-si. 

Fabronij Angelo (1732-1803), 
Itahan biographer, called “ the 
Plutarch of modern Italy.” Born 
at Marradi, Tuscany, Sept. 25, 
1732, he became prior of San Lo- 
renzo, Florence, in 1767, and was 
appointed tutor to the sons of 
Leopold, grand duke of Tuscany, 
in 1773. His chief work was Vitae 
Italorum Doctrina Excellentium 
qui Saeculis XVII et XVIII florue- 
runt, in 20 vols., 1778-1805, vol. 
19 containing his autobiography. 
He also wrote biographies of Lo- 
renzo de’ Medici, 1784 ; Cosimo de' 
Medici, 1788-89 ; and Petrarch, 
1799. He died Sept. 22, 1803. 

Fa9ade (Fr.). Architectural 
front of any building or part of a 
building. Not necessarily confined 
to the principal front, the term is 
mostly used in connexion with 
street architecture, where one 
face of the building is mainly im- 
portant. A fa 9 ade is, strictly, a 
front in one plane. Thus a front 
with one or more pavilions pro- 
jecting from its surface could not 
be referred to as a single fa 9 ade, 
each pavihon having its own 
fa 9 ade. See Architecture. 

Face. The front of the head. 
The face may be divided into the 
regions of the forehead, temples, 
ears, eyes, nose, mouth, cheeks, and 
upper and lower jaws. The bones 
of the face are fourteen in number, 
twelve being in pairs, namely the 
superior maxillary, malar, nasal, 
palate, lachrymal, and inferior tur- 
binated bones. The palate bone is 
situated deeply in the region of the 
mouth and nose. The mandible or 
lower jaw and the vomer, part of 
the septum dividing the nose into 
two parts, are single bones. 

Besides these bones, some of the 
bones assigned by anatomists to 
the cranium also take part in the 
formation of the face, namely 
the frontal, parietal, sphenoid, and 
temporal bones. The forehead is 
formed by the frontal bone. Un- 
derlying the scalp is the frontalis 
muscle, contraction of which causes 
the furrows which appear on the 
forehead when the brows are lifted 
to express surprise. Running up 


on each side of the forehead is the 
temporal artery which is often 
prominent and w^ell marked, owing 
to thickening of the walls of the 
vessel, an indication of senihty of 
the vessels. The supei’ciliary 
ridges arc bony prominences above 
the eyes, best seen in adult males. 
These ridges were strongly devel- 
oped in certain prehistoric forms of 
man, particularly Neanderthal 
man. Vertical furrows seen in the 
act of frovming are produced by 
a small muscle, the corrugafor 
supercilii. 

The eyeball is situated in a 
bony framework known as the 
orbit, which, together wtht he pro- 
jection of the nose, serves to pro- 



Face. Diagram showing the muscles 
of expression in the human face 


tect it from injury. The aperture 
between the eyelids is known as 
the palpebral fissure. The nose is 
divided into two parts by a sep- 
tum formed partly of bone and 
partly of cartilage, the junction of 
the two being marked by the 
bridge of the nose. The outer 
angle of the orbit is prolonged 
towards the ear into a bridge of 
bone known as the zygoma. The 
temporal muscle occupies a fossa 
formmg the greater part of the 
temporal region, its tendon passing 
beneath the zygoma to be at- 
tached to the lower jaw. This 
muscle takes part in the act of 
mastication, and can be felt con- 
tracting when the mouth is firmly 
closed. The anatomical features 
of the ear, nose, and mouth are 
described under their respective 
headings. 

The principal nerves of the face 
are the fifth or trigeminal nerve, 
which is the main sensory supply 
to the face, and the seventh or 
facial nerve, which supplies most 
of the muscles of the face. The 


face is well supplied with blood- 
vessels, which explains the pro- 
fuseness of haemorrhage following 
injury to the tissues. 

Face Conveyor. Machine used 
for the transport of coal. The 
transport of coal from the point 
where it is cut out of the working 
face comprises three stages — from 
the face to the main haulage way ; 
the main haulage to the foot of 
the shaft ; the raising of the coal 
to the surface. The first stage 
is relativelv costlv, and often 
difiicult on account of the limited 
space available, and particularly 
the low' roof. Face conveyors have 
been introduced to perform it. 

The jigging conveyor consists 
of a long steel trough suspended on 
short arms in such a way that the 
trough can be “ jigged ” to and 
fro. Coal is shovelled on to the 
trough, and at each stroke or 
movement is thrown or jerked 
bodily forward a short distance 
until finally thrown off the end of 
the conveyor. The chain conveyor 
consists of a fixed trough or bed 
along w’hich a chain is drawn. 
The chain is composed of bars 
of steel, formmg links and cross- 
pieces all of which have their 
faces vertical. The coal is thrown 
on to the chain, the large pieces 
being carried along on the tops 
of the links and cross-pieces, while 
the small drop through the chain 
to the bottom of the trough, and 
are scraped forward by the under 
edges of the chain. These ma- 
chines can be moved forward as 
the working face is extended. 
Driven either by compressed air 
or electrically, one can remove 
360 tons from a face of 100 yards 
in eight hours. See Conveyor. 

Face Value. Nominal value of 
debentures, stocks, shares, and 
securities generally, as opposed to 
their real or market value. For 
instance, the face value of Consols 
is in £100 and multiples of £100, 
and of an ordinary share in the 
Amalgamated Press 10s., although 
in each case the selling value is 
very different. 

FacheuX) Les (The Bores). 
Three - act or comedy - ballet 
masque by MoHere. Written and 
played within a fortnight, it was 
first produced in the garden of 
Fouquet’s residence, Vaux-le-Vi- 
comte, Aug. 17, 1661. It displays 
ten bores, satirical portraits from 
society, who prevent an ardent 
young lover from speaking with 
the object of his devotion. It was 
the first play written by MoHere 
for Louis XIV, and the first play 
of its kind to be produced on th<‘ 
French stage. 
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Facial Angle. A method of 
measuring the facial profile, espe- 
cially in man and the anthropoid 
apes. The earliest, Pieter Cam- 
per’s (c. 1770), was subtended by 
two lines (1) drawn from the gla- 
bella to the upper jaw, (2) drawn 
in a plane passing through the 



Facial Angle. Diagram showing a 
method of measuring the facial profile 


base of the nose and the centre of 
the aural orifice. This measures 
40° (orang-utan), 70° (negro), 80° 
(European). Camper’s angle is 
now superseded. 

Facial Nerve. Seventh cranial 
nerve. It supplies most of the 
muscles of the face, and the sense 
of taste in the anterior part of the 
tongue. Paralysis of the facial 
nerve (Bell’s Palsy) is most often 
due to inflammation of the fibrous 
tissue surrounding the nerve where 
it leaves a narrow canal bone, the 
nerve thus strangulating itself. 
It is most commonly caused by 
exposure to cold. At sudden onset 
the face is drawn over to the oppo- 
site side, while on the affected side 
the eye cannot be closed, the lower 
lip drops, and the forehead cannot 
be wrinkled. Within a time limit 
of 2 days to 2 years the recovery 
from paralysis begins, and re- 
covery is usually complete. Sali- 
cylates and iodides are useful 
drugs, while galvanic stimulation 
helps the tone of the inactivated 
muscles. Eventually the surgeon 
may have to relieve the nerve of 
the constricting pressure. 

Facility (Lat. facilis, easy). 
Ability to perform anything easily. 
In Soots law it has a special mean- 
ing : a condition of mental weak- 
ness that falls short of idiocy. The 
person suffering from this condi- 
tion is one easily persuaded. 

Factor (Lat. maker). In mathe- 
matics, any of two or more num- 
bers or expressions which when 
multiplied together produce a given 
number or expression. Thus 7, 3, 
2 are factors of 42 and (a-1-6), 
(a — b) of — 6®. A factor which 
can be divided only by itself and 
unity is called a prime factor. The 


factor of the greatest degree which 
is common to two algebraic expres- 
sions is called the highest common 
factor. In arithmetic the highest 
number which is a factor of twm or 
more numbers is called the greatest 
common divisor. 

Factor (Lat. facere, to make). 
Word meaning an agent, but in a 
special sense an agent who buys 
and sells for a principal. He carries 
on business in his own name, but 
differs from a broker in that he 
usually handles the goods in which 
he deals and transfers them to his 
principal : moreover, he has a 
greater latitude about buying and 
selling. In English law several 
statutes have regulated the rela- 
tions between a factor and his em- 
ployer, these having been consoli- 
dated by the Factors Act of 1889. 
Much, however, is left to custom, 
and this differs obviously very 
much between one trade and an- 
other, The main provision of the 
Act gives a valid title to a person 
who in good faith buys from a 
factor goods which are in the 
factor’s possession with the con- 
sent of his principal. 

Factor in Scotland is a man who 
manages an estate, a land agent. 
A judicial factor is one appointed 
by a court of law to manage the 
estate of a minor or imbecile. 

Factor of Safety. Ratio of the 
ultimate strength of a structure, 
or part of a structure, to the nor- 
mal load which it carries under the 
conditions for which it was de- 
signed. Where accident may in- 
volve injury to human beings, a 
high factor of safety is usually 
prescribed by law. The wire rope 
used for winding men in pit cages 
must have a factor of safety of 
from 8 to 10, i.e. the rope must be 
strong enough to carry 8 to 10 
times the normal load. 

Factory, Building or assembly 
of buildings devoted to the manu- 
facture of goods. Factories are 
defined by the Factories Act, 1937, 
as any premises in which persons 
are employed in manual labour in 
any process for or incidental to (a) 
the making of any article or part 
of an article ; (S) the altering, 
repairing, ornamenting, finishing, 
cleaning, washing, or breaking up 
or demolition of any article ; or (c) 
the adapting for sale of any article. 
This definition abolishes the old 
distinction between textile fac- 
tories, non-textile factories, and 
workshops. This Act {v. i.) is a 
complete code covering the safety, 
health, and welfare of all persons 
employed in factories as well as 
regulating the hours of employ- 
ment of women and young persons. 


In planning a factory the build- 
er’s first consideration is the site. 
In heavy industries proximity to 
raw materials may govern" the 
choice, though this factor may be 
overborne by convenience of trans- 
port or access to markets. Coal 
being a prime necessity for most 
industries, the coalfield areas have 
in the past attracted a large pro- 
portion of works, but with the 
adoption of electric power this is 
not now such a great matter. The 
wide use of this power and the 
value of being near the chief market 
have caused a movement of British 
lighter industries into the neigh- 
bourhood of London. For chemical 
works, where salt, lime, or other 
deposits are prime necessities, it 
is cheaper to erect the buildings 
over these deposits even at the 
cost of transporting the coal. 

The usual modern factory con- 
sists of a group of light, well venti- 
lated, single- storey buildings, so 
constructed that they can be readi- 
ly expanded or adapted. For some 
processes, e.g., flour milling, a 
multi-storeyed building may be 
the most economical. Proximity 
to railways, roads, and waterways 
is an obvious requirement. Other 
needs are firm foundations away 
from marshy ground or under- 
ground workings, and accessibility 
of workers, particularly those of 
traditional skill, as in the manu- 
facture of cutlery, steel, and 
pottery. In old days, climate in- 
fluenced choice of site ; the cotton 
industry was favoured by the 
damp of Lancashire ; hut air con- 
trol and air conditioning have 
made natural climate less impor- 
tant. The buildings are so de- 
signed that the flow of work is 
continuous from intake of raw 
material to outflow of finished 
goods. Internal transport of goods 
is reduced to a minimum and 
mechanised as far as possible. 
Lifting gear and labour-saving 
devices are profitable, e.g. belt 
conveyors, mechanised trucks, 
travelling cranes, and even light 
railways. The principle of mass 
production is to bring the work to 
the several w^orkers and so break 
down the job that each worker is 
engaged on a small operation. The 
resulting monotony raises prob- 
lems of the welfare of the worker. 

Increased use of electricity as a 
motive power has increased the 
flexibility of lay-out, and has 
improved the appearance and 
safety of workshops by abolishing 
large driving belts and shafting ; 
while the extension of the grid 
system throughout the U.K. has 
relieved many of the lighter 
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industries of the necessity of gen- 
erating power on the premises. 

Generous expenditure and vigi- 
lant economy are both required to 
ensure success. The best firms do 
not hesitate to put back into the 
business large capital expenditure 
on new machines, lay-out, and 
buildings. Much saving has been 
effected bv the utilisation of waste 

V 

and by-products. Scarcity of fuel 
during the Second Great War led 
to further economies bv the use of 

V 

warm water from steam condensa- 
tion, of rubbish as a source of heat, 
and the lagging of furnaces and 
boilers. Coal tar, once thrown 
away in the process of preparing 
coal-gas but now of greater value 
than the gas itself, is the classic 
example of a by-product. Sheets 
of tinned iron scrap from tinplate 
factories, formerly discarded as 
useless, are now chemically stripped 
and the recovered tin is used again. 

Division of Work 

The work in a factory is techni- 
cally divided into two classes ; {a) 
the actual process of manufacture, 
and (6) the services which facilitate 
it. The latter, subsidiary branch 
comprises the supply of power, 
maintenance of buildings, repair 
of tools and machines, packing and 
labelling finished products, and the 
care of the workers. A typical 
factory includes most or all of 
the following departments ; 

(a) Manufacture : Receipt and 
storage of raw material ; actual 
manufacture in successive stages ; 
finishing and assembling ; packing, 
labelling, and analysis ; dispatch. 
(&) Service-^ : Transport by road, 
rail, or water ; power (including 
water services, light, heat, and 
motive force — hydraulic, steam, or 
electrical) ; engineers’ shop and 
stores ; social service (rest rooms, 
canteens, etc.) ; time-keeping ; 
accountancy ; store-keeping. 

Each manufacturing department 
is restricted to a single phase of 
the complex process of converting 
raw material into finished product. 
To coordinate the output of all 
these independent parts, so that 
none is kept idle by any other, 
requires the closest care. It is upon 
fine adjustments and economies 
that the margin of profit often 
depends. Under the general con- 
trol of departmental managers, a 
foreman is in charge of each work- 
shop and responsible for its output. 

The length of the working day or 
week that will scientifically give 
maximum output varies with the 
individual and with the industry, 
but the war years showed that ex- 
cessive hours of work do not pro- 
duce commensurate output. 


An increase in the care given 
to the welfare of the workers is 
one of the social advances arising 
out of wartime experience. Many 
firms improved conditions after 
the First Great War, suppl 3 dng 
rest rooms, medical supervision, 
first-aid rooms, canteens, and 
recreational facilities, with the 
help of voluntary societies. 

Wilfrid G-arrett 

Factory Acts. In the United 
Klingdom, a series of over twenty 
statutes, aimed at regulating con- 
ditions in factories and workshops, 
especially on behalf of women and 
children. The first was passed in 
1802, Addington’s Act, “ for the 
preservation of the health and 
morals ” of apprentices, etc., em- 
ployed in cotton and other fac- 
tories ; child employees were not 
allowed to work more than 12 
hours a day nor later than 9 p.m., 
and had to be taught the three Rs 
in working hours. 

The Act of 1833 barred the em- 
plo 3 rment of children under nine 
years of age at factories and pro- 
vided inter alia for an eight-hour 
day for children under 13, for 
certain holidays, and for factory 
inspectors. The 1844 Act initiated 
the following interpretations, viz. 
“ young person,” between 13 and 
18 years old ; child, under 13 years; 
it laid down that women were to 
be employed on the same conditions 
as to hours as young persons, who, 
together with children, were not to 
work on Saturdays after 4.30 ; and 
regulated the fencing of machinery. 
The 1847 Act set up an eleven-hour 
day maximum for factory workers 
and a ten-hour day for women and 
young persons, with a 58-hour 
maximum for the week. 

Lord Ashley (earl of Shaftes- 
bury) was perhaps the most pro- 
minent of the reformers of abuses 
which for years disfigured the in- 
dustrial system in the 19th cen- 
tury. Other Factory Acts were 
passed at intervals to safeguard 
the workers further from accident, 
disease, or oppression, and to pro- 
vide for the education of children 
employed at factories before na- 
tional education was adopted. 

The Factories Act, 1937, consoh- 
dated the law, incorporating and 
amending the provisions of the 
Factory and Workshop Act, 1901, 
and later Acts. It contains general 
provisions as to health, safety, and 
welfare : including, under health, 
cleanliness, overcrowding, tempe- 
rature, ventilation, lighting, drain- 
age, sanitary conveniences ; under 
safety, prime movers, transmission, 
construction and sale of new ma- 
chinery, vessels containing dan- 


gerous liquids, cleaning of machin- 
ery by women and young persons, 
hoists, lifts, chains, ropes, cranes, 
construction of floors, passages, 
and stairs, safe means of access, 
safe place of employment, danger- 
ous fumes, explosive or inflam- 
mable dust or vapour, fire escape 
and precautions ; under welfare, 
drinking water, washing facilities, 
first aid, space for clothing. 

Welfare and Health Provisions 

The Act next sets out special 
provisions as to health, safety, and 
welfare applicable to certain in- 
dustries and processes dealing with 
the removal of dust or fumes, meals 
in dangerous trades — e.g. where 
lead or arsenic is used — protection 
of eyes by goggles or screens where 
there is a risk of injury from par- 
ticles or fragments, installation of 
hydrometers in humid factories, 
the prohibiting of artificial hu- 
midification in underground rooms, 
basements, bakehouses, and laun- 
dries, lifting excessive weights, 
employment of women and young 
persons in certain processes. There 
are rules for the notification and 
investigation of accidents and in- 
dustrial diseases, and concerning 
home work and piece work. 

An abstract of the Act must be 
posted at the principal entrances 
of a factory. The Act is reinforced 
by detailed regulations made by 
the Home secretary. Failure to 
observe it is a criminal offence. 

Factory Inspector. Class of 
British civil servants attached to 
the ministry of Labour. The in- 
spectors are responsible for the 
proper administration of the Fac- 
tories Act. They may enter and 
inspect a factory at any reasonable 
hour of the day or night, and may 
require the production of registers, 
certificates, etc. It is an offence 
to obstruct an inspector. 

Faculae (Lat. facula, small 
torch). Areas of the sun’s surface 
hotter and therefore brighter than 
the remainder. Dark sunspots are 
nearly always surrounded by facu- 
lar areas, but faculae may appear 
unaccompanied by spots. These 
often mark disturbed regions which 
have given or are about to give rise 
to sunspots. See Sun. 

Facvdties, Court of. Court 
held on behalf of the archbishop of 
Canterbury to deal with cases 
arising from the legatine powers 
of the archbishop, administered 
partly by him personally and part- 
ly by the master of the faculties. 
These powers are concerned with 
the granting of special and ordi- 
nary licences for marriage in both 
provinces, Canterbury and York ; 
the issue of dispensations to hold 
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two benefices in plurality ; con- 
ferring Lambeth degrees ; and^ the 
appointment of notaries. hen 
disputes arise an appeal lies to the 
court of faculties, presided over by 
the dean of the arches, who is also 
the judge of the court of arches, 
the provincial court of Canterbury . 
The registrar’s address is 1, The 
Sanctuaiy, Westminster, S.W.l. 
See Ecclesiastical Courts. 

Faculty (Lat. facultas, facility, 
ability). Any special mental 
power, e.ff. the faculty of speech. 
This use of the word has come 
down from the early philosophers. 
Derived obviously therefrom is the 
use of the word for a department of 
a university, and for its instinic- 
tors ; thus in modern universities 
we have the faculties of arts, medi- 
cine, law, theology, science, etc. 
Similar is its occasional application 
to the members in a collective sense 
of a learned profession, e.g. the 
faculty of advocates in Scotland. 
In the U.S.A. the teaching staff of 
a university or college is called 
the faculty. 

In English ecclesiastical law and 
usage the term means a permission 
to do something which is not al- 
lowed by the common law ; e.g. to 
be married otherwise than after the 
publication of the banns, or to 
make an alteration in a church. 
For such matters as the altering of 
churches, putting up monuments, 
etc., therein, each bishop deputes 
his chancellor to hear the applica- 
tion. See Ecclesiastical Law. 

Fadden, 8ie Arthur William 

(b. 1895), Australian politician. 
He was bom April 13, 1895, and 
entered politics in 1936 when he 
was returned to the house of repre- 
sentatives as member for Darling 
Downs, Queensland. He became 
minister for air in Aug., 1940, and 
commonwealth treasurer soon 
afterwards. He succeeded R. G. 
Menzies as prime minister in a 
coalition govt, in Sept., 1941, 
but commanded no majority and 
resigned next month after a vote of 
'censure on the budget. He then 
I led the opposition until 1943, 
thereafter the Country party. 
Treasurer again in 1949, he was 

created K.C.M.G. 1951 

Fading. Term applied to the 

weakening of signal strength in 
radio reception. In medium and 
lo‘ng wave transmissions the signal 
can travel to the receiver by two 
paths : the ground-ray comes 
direct, the sky -ray goes diagonally 
upwards and is reflected down 
again by the Heavieide layer 
(g.v.). Since these paths are of 
different lengths the waves may 
arrive in different phases and 


interfere. Where the two rays are 
of much the same strength, and a 
trough in the one coincides with a 
crest in the other, they will cancel 
out and the signal fade. Since the 
effective height of the Heaviside 
layer depends on the radiation re- 
ceived from the sun, fading varies 
from day to night and from winter 
to summer, and shorter fluctua- 
tions (from 1/100 sec. to 15 min.) 
occur as a result of magnetic dis- 
turbances connected with sun 
spots. Fading in short wave trans- 
missions is the result of inter- 
ference between two or more sky- 
waves coming by different paths. 
Rapid fluctuations may wreck all 
long distance radio-communica- 
tions during high sunspot activity. 

Faed, Thomas (1826-1900). A 
Scottish painter. Born at Gate- 
house of Fleet, Kirkcudbright- 
shire, June 8, 1826, he studied art 
at Edinburgh, and painted many 
scenes of Scottish life, humorous 
and pathetic. A.R.S.A. in 1843, 
he came to London in 1852, and 
became A.R.A. in 1861, and R.A. 
in 1864. He died, Aug. 17, 1900, 
almost blind, at St. John’s Wood. 
His Faults on Both Sides, Silken 
Gown, and Young Highland Mother 
are in the national collection, at 
the Tate Gallery. 

Faenza (anc. Faventia). City of 
Italy, in the prov. of Ravenna. It 
stands on the Lamone, 31 m. by 
rly. S.E. of Bologna. Surrounded 
by medieval walls, it has for cen- 
turies been famed for its art pot- 
tery called “faience” (g.v.). On 
the principal square are the cathe- 
dral (1474), the former palace of 
the Manfredi, now the city hall, 
and the church of S. Michele. 
There is an arcaded market-place, 
and the municipal art gallery has 
frescoes, sculptures, and fine speci- 
mens of local majolica. Silk spin- 
ning, weaving, and sulphur refin- 
ing are carried on. Founded by 
the Romans, Faventia was the 
scene in a.d. 542 of the defeat of 
the Byzantines by Totila, and was 
prominent in the medieval wars of 
the Guelphs and the Ghibellines. 
Captured in 1240 by Frederick II, 
Faenza fell successively to the 
Manfredi, the Borgias, Venetians, 
and the popes. Used as a German 
military base late in 1944, Faenza 
was captured by New Zealand 
troops of the 8th army on Dec. 16. 
Several palaces and museums were 
damaged in the battle, the Ger- 
mans bitterly resisting the Allied 
forces. Pop. (1951) 48,211. 

Faerie Queene, The. Poem by 
Edmund Spenser, published in 
1590-96. The published poem con- 
sists of six books, divided into 12 


cantos, between 50 and 60 stanzas 
in each canto, and is written in 
nine-line stanzas, each ending with 
a tw'elve-syllable line. The poem 
blends the Arthurian legend of 
knights errant with classical lore, 
Christian teaching, and allegory, 
both general (concerning the vir- 
tues and vices) and particular (con- 
cerning people of the poet’s time). 
Devised as an allegory on a grand 
scale, and only half completed, it 
remains a wonderful medley of 
poetic romance, shot through with 
threads of allegory, full of descrip- 
tive beaui.y and rich verbal music. 

Faeringehavn. Harbour on the 
S.W. coast of Greenland, opened 
in Dec., 1937. The harbour is free 
of pack-ice for the greater part of 
the year. Enlarged and provided 
with modern loading equipment, 
it became an important base dur- 
ing the U.S. occupation of Green- 
land in the Second Great War. 

Fafuir. The treasure-guarding 
worm or dragon of Scandinavian 
and Teutonic mythology. In both 
a smith’s brother is supposed to 
have been transformed into this 
form. In the Scandinavian Vol- 
sung Saga, Sigurd slays Fafnir, 
guardian of Ardvara’s hoard, and 
is thereafter known as Sigurd 
Fafnirsbanc ; while in the Nibel- 
ungen Lied Siegfried kills I’afnir, 
who guards the Nibelung hoard. 

Fagaceae. Family of trees. The 
fruit is enclosed in a cup. The fam- 
ily includes sweet chestnut (Cos- 
tanea), onk (Qi{erc 2 /s),heech(I'agus). 

Fagan, James Bernard (1873- 
1933). British dramatist. He was 
born May 18, 1873, and educated at 
Clongowos Wof)d College and Trin- 
ity College, Oxford. He was trained 
as an actor under Benson and Tree, 
and his first play, The Rebel, was 
performed in 1899. It was followed 
by The Prayer of the Sword, 1904 ; 
Under Which King, 1905; The 
Earth, 1909 ; A Merry Devil, 1909; 
And So to Bed, 1926 ; The Greater 
Lrf)ve, 1927 ; The Improper Duch- 
ess, 1932. Fagan returned to act- 
ing in 1913, and was long asso- 
ciated with the Playhouse, Oxford. 
He died in Hollywood, U.S.A., 
Feb. 17, 1933. 

Fagging. Old-established sys- 
tem at English public schools 
under which the older boys are em- 
powered by the school authorities 
to exact certain duties from the 
younger boys. The duties, for- 
merly heavy, now consist of run- 
ning errands, tidying studies, etc., 
and games fagging. The system, 
sometimes elaborately organized, 
varies at different schools. All boys 
are liable to fagging until they 
reach a certain form or have been 
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at the school a certain length of 
time. As a rule the prefects alone 
are entitled to fags, but some 
schools extend the privilege to the 
sixth form and also to the cricket 
eleven and football team. 

Faggot OR Fagot. Term used 
in iron making. In one method of 
making wrought iron, a rough box 
of scrap or muck bars is tilled with 
a mixture of iron and steel scrap. 
This faggot is then reheated and 
reroDed to expel more slag. The 
same term is used in the manu- 
facture of shear steel ; blister bars 
are hammered down at red heat 
to plated bars, which are then piled 
in groups of six, forming a faggot. 

Faggot Voter. Name given to 
a class of voters, now non-existent, 
at elections in England. The 
main qualification for a vote in 
the counties was the ownership 
of land worth 40s. a year. When 
the system was instituted in the 
15th century this meant a consider- 
able estate, but in the 18th century 
it meant little. Landowners there- 
fore gave patches of ground to their 
servants on the implied condition 
that they voted as their masters 
wished, a practice not destroyed 
till the Reform Act of 1884. 

Fagin. Character in Dickens’s 
novel Oliver Twist (g.v.). A dis- 
reputable old Jew, he is a promi- 
nent member of the criminal gang 
to which Bill 8ikes belongs, his 
special province being the training 
of young boys to be pickpockets, 

Faguet, “Simile (1847-1916). 
French critic and literary historian. 
Born at La-Roche-sur-Yon, Dec. 17, 
1847, he became professor of 
poetry at the university of Paris, 
1897, and a member of the 
Academy, 1900. His writings, 
which are characterised by a catho- 
licity of taste and a flexibility of 
judgement reminiscent of Sainte- 
Beuve, include La Trag^die au 
XVIe Si^cle ; a series of studies 
of great French authors of the 
16th, 17th, ISth, and 19th cen- 
turies ; Politiques et Moralistes du 
XIXe Siecle ; and monographs on 
Voltaire, Flaubert, and Zola. He 
died dime 6, 1916. Consult ifimile 
Faguet, A. Sech6, 1904. 

Fa-^en or Fa-hsien { ji . a.d. 
400). Chinese traveller and anti- 
quary. A Buddhist monk, he set 
out in 399 from the ancient capital 
Hsian-fu, Shensi, for a prolonged 
pilgrimage in the Buddha’s cradle- 
land. Traversing the Gobi desert, 
mostly afoot, to Khotan, he 
crossed the Hindu Kush into the 
Afghan valleys, and remained ten 
years, visiting Peshawar and the 
Ganges cities. He proceeded by 
sea in 412 to Ceylon, whence he 


returned home in 414, with 
numerous pictures, images, and 
books. The account of his pilgrim- 
age was translated into English by 
H. A. Giles, 1923. 

Fahlun or Falun. Town of 

Sweden, capital of the govt, of 
Kopparberg. It stands near Lake 
Runn, 57 m. by rly. W. of Gavle. 
The town was burnt down in 1761. 
Its only notable feature is the 14th 
century church, which escaped the 
fire. Minor buildings include the 
town hall, a mineralogical museum, 
and technical schools. Its copper 
mines, once the richest in Europe, 
now nearly exhausted, have been 
worked for six centuries, and the 
company owning them has existed 
since about 1345. Iron pyrites, 
gold, silver, and sulphur are still 
produced. Fahlun has railway 
wagon works, wood pulp iactories, 
and textile industries. Pop. 15,327. 

Fahrenheit, Gabriel Daniel 
(1686-1736). A German physicist. 
Born at Danzig, May 14, 1&6, he 
spent his fife chiefly in England 
and Holland, where he studied 
physics and constructed meteoro- 
logical instruments. His name is 
commemorated by a thermo- 
metric scale. He died in Holland, 
Sept. 16, 1736. 

Fahrenheit Thermometer. A 


scale for measuring heat invented 
by G. D. Fahrenheit. He obtained 
temperatures 32° below the 
freezing point of water, and fixed 
that degree of cold as the zero of 
his scale. The freezing point of 
water thus became 32° F. The 
difference in temperature between 
this and the boiling point of water 
Fahrenheit divided into 180 de- 
grees, so that the latter is 212° F. 

The Centigrade scale of temper- 
ature has the melting point of ice 
for its zero, and the boiling point 
of water is fixed at 100 degrees. 
Reaumur’s scale (used in Germany) 
divides the difference between the 
freezing and boiling points of 
water into 80 degrees. To convert 
these scales : 

F = ^ C°-l-32=f 

^,_ 5(F°-32) jg^o_ 4(F**-32) 
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See Centigrade ; Thermometer. 

Faidherbe, Louis Li:0N CiiSAR 
(1818-89). French soldier. Born 
at Lille, June 3, 1818, he entered 
the engineers in 1840. Almost at 
once he saw service in Algiers, 
and in 1854 he was appointed 
governor of Senegal. France was 
entering upon her policy of 
acquiring colonies in Africa, and 
of this Faidherbe was a pioneer. 
Made general in 1863, he returned 
to France in 1870 to lead the 
armies of the north after the 


disasters at Sedan and Metz. He 
showed great ability when fighting 
a number of battles against heavy 
odds, but at last he was beaten at 
St. Quentin, Jan. 19, 1871. For a 
short time he sat in the national 
assembly, and in 1879 he was 
elected to the senate. Faidherbe 
was also an Egyptologist. He died 
in Paris, Sept. 28, 1889. 

Faidit, Gaucelm (c. 1159-1216). 
A French troubadour. Born at 
Uzerche in Limousin, the son of 
an artisan, he attracted by his 
singing the patronage of Richard 
Coeur de Lion. About 70 of his 
poems have been preserved, in- 
cluding a beautiful plank, or song 
of sorrow, in memory of Richard. 

Faience. Term loosely used to 
designate every description of 
glazed pottery and earthenware 
painted with decorative designs. 
The name comes from the Italian 
city of Faenza, which has made a 
speciality of this kind of ware 
from the close of the 13th century. 
It had a soft paste and thin trans- 
parent glaze, which heightened the 
colours. The very rare French 
Oiron ware is called Henry II 
faience. Some varieties from 
Josiah Wedgwood’s work are styled 
English faience. See Pottery. 

Fails worth. Urban dist. of Lan- 
cashire, England. It is 4 m. N.E. 
of Manchester, with a rly. station. 
In the Manchester area, although 
just outside the city boundary, its 
main industries are connected with 
the manutacture of cotton. Water 
is supplied from Oldham. Pop. 
(1951) 18,033. 

Fainting or Syncope. Tempor- 
ary unconsciousness due to in- 
sufficient supply of blood to the 
brain. Among causes leading to 
the condition are defective action of 
the heart, sudden violent emotion, 
over-exertion, loss of blood, blows 
on the head or abdomen. A per- 
son about to faint feels giddy, and 
everything around him seems to 
be becoming dark. He turns pale, 
the pupils dilate, the skin becomes 
cold, and if standing he falls heav- 
ily. The pulse is weak and hurried. 

Recovery is usually rapid. So long 
as he is unconscious, the person 
should be allowed to lie quietly on 
his back with his head as low as 
possible, and the clothing about 
the neck and chest should be 
loosened. If a person faints in 
a room the window should be 
opened, and if outside, onlookers 
should be sent away. Smelling salts 
may be held beneath the nose, but 
until consciousness returns nothing 
should be given by the mouth. 
When swallowing is possible, a 
Uttle brandy or sal volatile in water 
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may be given. When feelings of 
faintness first come on, complete 
loss of consciousness can often be 
prevented by the person bending 
forwards and placing his head 
between his knees at as low a level 
as possible. 

Fair (Lat. feria, holiday). Peri- 
odical assembly of traders at a 
place and time fixed by charter, 
statute, or immemorial custom. In 
early times certain localities came 
to be used for the periodical 
exchange of commodities, either by 
reason of their situation or be- 
cause they were resorted to at 
stated times for religious or other 
purposes. In Greece the Olympic 
games and such religious festivals 
as those of Delos and Delphi pro- 
vided occasions for trading- Among 
the Incas of Peru fairs were held 
thrice a month in the most populous 
places and were visited by the out- 
lying agricultural populations. In 
ancient Mexico, fairs took place 
every fifth day in the chief cities. 

Tbe earliest royal charter for a 
fair was granted in 64-2 by the 
Frank king Dagobert to the monks 
of S. Denis, Paris. The concourse 
of worshippers at a famous shrine 
afforded great opportunities for 
trade, and nearly all medieval fair 
charters were granted to ecclesias- 
tics. The fairs were usually held 
on a saint’s day and on its vigil and 
morrow, and often, until prohibited 
by statute, in the churchyard. The 
religious associations of medieval 
fairs are indicated by the German 
word for “ fair,” Messe (mass), and 
in the term kermesse or kirmess 
(church mass) used for the quasi- 
religious carnivals of Brittany and 
the Low Countries. In every fair 
there was a court specially ap- 
pointed for settling disputes, called 
in England pie-powder courts {q.v . ). 

Fairs and Trade 

To promote trade, fairs were 
encouraged by the sovereigns of 
Europe. During fair time in the 
10th century Otto the Great pro- 
nounced the ban on breakers of the 
peace and suspended the right of 
private feud. . In the 14th century 
the emperor Charles IV’s charter 
for the great fair of Frankfort-on- 
Main declared fair-goers free from 
arrest and imperial taxes during 
the fair as well as for 18 days 
before and after. 

Though fairs were invaluable 
for international trading, local 
traders were usually compelled to 
close their shops in fair time. 
During the Westminster fair the 
city tradesmen were commanded 
to shut their shops, and during the 
fair on St. Giles’s Hill, near Win- 
chester, which lasted 16 days, the 
Winchester and the Southampton 
shopkeepers were only allowed to 


trade in the fair. The bishop of 
Winchester was the lord of the 
fair, and while it lasted the powers 
of the regular city officers were in 
abeyance. On the Eve of S. Giles 
the keys of the city gates were 
handed over to the bishop, who 
appointed- a mayor, bailiff, and 
coroner of his own for the duration 
of the fair. 

The influence of country fairs 
was far-reaching. In 1338 the 
statutes of St. Mary Ottery’s College 
in Devonshire ordained that 200 lb. 
of wax for the choir should be 
bought annually at Winchester 
fair. In the 15th century the monks 
of Maxstoke and Bicester laid in 
their yearly stores at Stourbridge 
fair, and in the 16th century it was 
still customary for stewards of 
country houses to purchase their 
year’s supply of household stores 
at remote fairs. With the improve- 
ment in communications the im- 
ortance of fairs diminished, and 
y 1855 all those in London were 
abolished. 

“ Fun of the Fair 

Amusements formed an import- 
ant feature of fairs, many of which 
became mere disorderly revels and 
were suppressed as nuisances. This 
was the fate of Donnybrook fair in 
Dublin, of Charlton or Horn fair, 
of Greenwich fair, and of all the 
London fairs. The “fun of the 
fair” included jugglers, mounte- 
banks, rope-dancers, acrobats, 
wrestling and other sports, wild 
beasts, learned animals, freaks and 
monstrosities, puppet-shows, mira- 
cle plays, mysteries, moralities, and 
stage plays of every description ; 
ballad-singing, grinning through 
horse-coUars, swings, roundabouts, 
and, in modem times, steam music. 
Ballad-singers were very popular 
at fairs ; Outroaring Dick and Wat 
Wimbers, two Elizabethan trebles, 
were paid as much as 20 shillings a 
day at Braintree fair. Of fairings, 
or gifts bought at fairs, the most 
familiar are the little gingerbread 
figures, usually gilt, possibly a 
survival of images of saints. 

The most celebrated London fair 
was Bartholomew fair (g.-y.), and 
among existing English livestock 
fairs may be mentioned those for 
horses at Homcastle (described in 
George Borrow’a Romany Rye), 
Barnet, and Woodbridge ; Weyhill, 
for sheep, and Ipswich, for lambs : 
Exeter, for cattle and horses ; and 
Carlisle and Ormskirk, for cattle. 
Nottingham has a goose fair ; 
Falkirk, a fair, or tryst, for cattle, 
sheep, and horses ; and Ballinasloe, 
CO. Galway, one for cattle. Glouces- 
ter cheese fair is well known. In 
parts of England and Wales, and 
in Scotland, servants were engaged 
at the hiring, or statute fairs. 


On the continent of Europe, the 
Lyons fair is supposed to have 
been founded by the Romans and 
long enjoyed a great reputation ; 
bills of exchange from all parts of 
Europe were often made payable at 
Lyons fair. The fairs of Champagne 
and Brie were world renowned, and 
are referred to as early as the 5th 
century. Those of Frankfort-on- 
Main and Frankfort-on-Oder and 
those of Leipzig, especially the 
great Easter book-fair, were the 
best known German fairs. The 
most important Russian fair was 
the Makaryevskaya fair at Nijni- 
Novgorod (Gorki), July 29-Sept. 
JO. Held from remote times at 
various points on the Volga, it was 
settled at Nijni in 1817, taking 
its name from a monastery near 
Makaryev, where it was formerly 
held. The fair once comprised 
over 8,000 shops as well as cir- 
cuses, theatres, banks. Trade was 
carried on in cotton, woollens, silk 
and linen goods, furs, iron, corn, 
salt, etc. 

In the Nile delta Tanta is famous 
for its fairs, held thrice yearly at 
the tomb of Said el Bedawi, a 13th 
century saint. One of the largest 
fairs in Asia is that at Hardwar, or 
Hurdwar, in Upper India. The 
Meccan fairs existed long before 
the time of Mahomet. In the 
U.S.A. the term denotes an indus- 
trial exhibition. See Exhibition. 

Bibliography. Fairs, Past and 
Present, C. Walford, 1883; Memoirs 
of Bartholomew Fair, H. Morley, 
1859 ; Treatise on the Law of 
Markets and Fairs, J, G. Pease and 
H. Chitty, 1899 ; The English 
Circus and Fair Ground, G. 
Tyrwhitt-Drake, 194fS, 

Fairbairn, Andrew Martin 
(1838-1912). British theologian. 
Born near Edinburgh, Nov. 4, 

1838, and edu- 
cated at tbe 

there and at 
Berlin, for some 
mUH years he was a 
HnHI Congregational 
minister at 
Bathgate and 
HIHII Aberdeen. He 
Andrew M. Fairbairn, became princi- 
British theologian pal of the Aire- 
muottd!Fry Gongiega- 

tional College, Bradford, in 1877, 
and in 1889-1909 was principal of 
Mansfield College, Oxford. He was 
MuirLecturorat Edinburgh, Gifford 
Lecturer at Aberdeen, and Lyman 
Beecher Lecturer at Yale. He 
published numerous books chiefly 
on the philosoplw of religion, 
among them The Place of Christ 
in Modem Theology, 1893, and 
Philosophy of the Christian Re- 
ligion, 1902. He died Feb. 9, 1912. 
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Fairbairn, Sib William (1789- 
1874). British engineer. Bom at 
Kelso, Roxburghshire, Feb. 19, 

1789, the son 
of a farmer, in 
18 0 4 he was 
apprenticed to 
a millA^Tight in 
Newcastle, and 
educated him- 
self in his 
spare time. 
Coming t o 
London in 
1811, in 1817 
he started in partnership with 
James Lillie an engineering busi- 
ness which proved successful. In 
1830 he turned his attention to 
iron boat construction, and in 1835 
opened shipbuilding works at IVIill- 
waU. Moving thence to Manchester 
he invented a riveting machine, 
and superintended the construc- 
tion ofthe'Menai Bridge, 1848. He 
was made a baronet in 1860, and 
died Aug. 18, 1874. 

Fairbanks. Town of Alaska. 
Situated on the river Tanana, it 
is the centre of government 
activities in the interior of Alaska, 
and is connected by the Alaska 
rly. with Seward (g'-'y.), 467 m. S. 
It is the N. terminus of the Alaska 
Highway (g'.a;.). Fairbanks became 
a U.S. air and army base during the 
Second Great War, and an experi- 
mental flying station was built on 
the outskirts. Pop. (1950) 27,553. 

Fairbanks } Douglas (1883- 
1939). American film actor. By 
name Douglas UUman, he was 
born at Denver,* May 23, 1883. 
Making his first appearance on 
the New York stage in 1901, he 
adopted the screen as his profes- 
sion in 1914 and formed his own 
company in 1917. Athlete as much 
as actor, he endeared himself to 
audiences by the dash, verve, and 
charm with which he portrayed 
romantic historical and legendary 
heroes. His silent films included 
The Three Musketeers, Robin 
Hood, The Thief of Bagdad, The 
Gaucho, The Iron Mask ; among 
his talking films were The Taming 
of the Shrew, Around the World in 
80 Minutes, The Private Life of 
Don Juan. From 1920 to 1935 he 
was married to Mary Pickford 
(g-v.), and in 1936 to Lady Ashley. 
He died Dec. 12, 1939. 

Douglas Fairbanks, junior (b. 
1907), son of the above and Ms 
first wife, Beth Sully, was born 
Dec. 9, 1907, educated at Pasadena 
polytechnic school and Harvard 
military academy, and became 
a film actor. He first appeared 
in 1923, and in 1935 started his 
own company. The Amateur 


Gentleman, The Dawn Patrol, 
Catherine the Great, The Prisoner 
of Zenda, The Young in Heart, 
were among his successes. Chair- 
man of C.A.R.E., 1948, he was 
made an honorary K.B.E., 1949. 

Fairbridge, Kjngsley Ogilvie 
(1885-1924). South Afr i can foimd- 
er of the movement for settling 
children from Great Britain on farm 
schools in the countries of the 
Commonwealth. Born at Grahams- 
town. Cape Province, May 2, 1885, 
he was a Rhodes scholar at Exeter 
College, Oxford, and in 1909, with 
49 feUow undergraduates, formed 
the CMld Emigration Society 
(later renamed the Fairbridge 
society, with h.q. at 38, Holland 
Villas, London, W.14). Fairbridge 
sailed for Western Australia in 
1912, and started with his wife the 
first Fairbridge farm school at Pin- 
jarra with 35 boys. By 1934 the 
prince of Wales was appealing for 
£100,000 for more schools on the 
same model ; the result was the 
founding of the Prince of Wales 
Fairbridge farm school on Van- 
couver Island, near Duncan ; a 
fruit farm at Fintry, B.C. ; another 
school at Molong, N.S.W. There is 
also a memorial college near Bula- 
wayo. Fairbridge died July 19, 
1924, at Perth, W- Australia. 

Fairey , Sir (Charles) Richard 
(1887-1956). British aeronautical 
engineer. He was born May 5, 
1887, and educated at Merchant 
Taylors’ and Finsbury technical 
college. He was manager of the 
Blair AthoU Aeroplane Syndicate, 
1911-13, and in 1915 founded the 
Fairey Aviation Co., Ltd., which 
produced in the Second Great War 
the Swordfish, the Barracuda,' the 
Firefly and other war aircraft. His 
company was the first to produce 
an aircraft that officially exceeded 
a speed of 1,000 m.p.h. — the 
Fairey Delta II which reached 
1,132 m.p.h. in 1956. Fairey was 
president of the Royal Aero- 
nautical Society, 1930-31 and 
1932-33. Knighted 1942, during 
1942-45 he was director-general 
of the British air commission at 
Washington. He died in London, 
Sept, 30, 1956. 

Fairfax, Ferdikando Fairfax, 
2nd Baron (1584-1648). Enghsb 
soldier. The son of a YorksMre 
landowner, he was bom March 29, 
1584, and when young served 
against Spain in the Netherlands. 
In 1640 he succeeded his father as 
Baron Fairfax of Cameron, a 
Scottish title dating from 1627, 
but this did not prevent Mm from 
becoming a member of the Long 
Parliament. Therein, taking the 


side of the parliament, he was 
chosen to command its forces in 
Yorkshire when war began in 1642. 
He served for about two years, 
but met with only one or two 
minor successes ; he was routed at 
Adwalton Moor, and driven from 
the field at Marston Moor. He 
died March 14, 1648. 

Fairfax, Thomas Fairfax, 3rd 
Baron (1612-71). English soldier. 
The son of the 2nd baron {v.s.)f 
he was born 
at Denton, 

Yorks, Jan. 17, 

1612. He went 
to S. John’s 
College, Cam- 
bridge, after 
wMch he saw 
military ser- 
vice in the 
Netherlands. 

In 1 640 he 
fought against 
the Scots, but 
when the civil 
war began in 
1642 he and Ms father were 
prominent among the king’s oppo- 
nents. Thomas was present at 
Marston Moor in 1644. On the 
passing of the self-den 5 ring ordi- 
nance, he was made commander- 
in-chief of the parliamentary 
armies, and as such gained the 
victory at Naseby. At the end of 
the first period of the war he was 
sometMng of a national hero. 

He had little sympathy with the 
policy of the more violent of the 
army leaders. He helped to put 
down the royalist rising in 1648, 
and was one of the judges appoint- 
ed to try Charles I; but when the 
trial began he refused to sit, and 
in 1650 he refused to march against 
the Scots and resigned his position 
as head of the army, receiving a 
pension of £5,000 a year. In 
1659-60 he helped Monk to place 
Charles 11 on the throne, going as 
head of the deputation to The 
Hague. He was elected as M.P. 
for YorksMre to the new parlia- 
ment, and that was the end of 
Ms public career, although he 
lived until Nov. 12, 1671. Fairfax 
was a man of culture who wrote 
two accounts of Ms campaigns, 
verses, and made translations. 
His correspondence was published 
in four volumes, 1848-49. The 
Great Lord Fairfax, by Sir 0. R. 
Markham, appeared in 1870. 

Thomas Fairfax, who became 
the 6th baron, sold Denton Hall, 
the Yorkshire seat of the family, 
and settled in Virginia, where he 
lived in princely splendour. His 
brother, the 7th baron, died with- 
out sons, and the title passed to 



Sir W. Pairbairn, 
British engineer 





3242 


FAIR WAGES 


Albert Kirby FaWax a 870-19^^^^^ ^ Fate^IsIe or Sheep Isle. One 
Albert Kirby i airiax ^lo n ioq ; ov^tu^rl about eau dist- 


neSed bTtbe bonse of of tbTShetland Is. about equidist- 
lords ^to call bimseK 12th baron, ant from Mainland in that group 


Dying Oct. 4. 1939, he was succeed- rnrnf m mm "'-- 

ed by his son Thomas (b. 1923). 

Fairfax, Sib James Rbadinq 
(1834-1919). An Australian news- 
naner proprietor. Born at Leam- 
ington, England, Oct. 17, 1834, 
he joined the staff of his father s 
paper, the Sydney Morning Herald, 
in 1851. Five years later he be- 
came a partner, and during the 
remainder of his life was actively 
engaged in the management of 
the Sydney Mail, which he found- 
ed. Knighted in 1898, he was 
president of the national art Fair Isle, SheOand Islands, feom the east, with the 
^M^ofN.S.W. He died March Ughthouse on the^somhein extremity 

28 1919. 

Fairfield. Mountain in West- and the Orkney Is. It is 3 ni. long 


aft protuberances are reduced as the battle of Seven Pines. In 
a minimum by fairing them into command of the Federals, Me. 
e fuselage and wings. Clcllan was forcing Johnston back 

Fair Isle or Sheep Isle. One upon Richmond when the Southern 
the Shetland Is., about equidist- general made a stand as the Fed- 
it from Mainland in that group erala were crossing the Chicka- 
- . 1 hominy river. Two 


morland, England. 


1923): McClellan’s 

Reapinq • corps were already 

: to the S. of the 

river when they 
wore attacked by 
Longstreet. Rein- 
forcements were 
hurried up, and 
stubborn fighting 
took place, during 
which Johnston 
was severely 
wounded, being 

ional art Fair Isle, SheOand Islands, Itom the east, with the succeeded by G.W. 
|pd March lighthouse on the southern extremity Smith. The next 

day, June 1, Long- 

1 in West- and the Orkney Is. It is 3 ni. long street’s attack was repulsed, and 
Its peak and 2 m. broad, and rises to 480 Leearrivedintimonnlytowithdraw 

. ni W «+ +1... + n ........ 4... P.-rtl J 


reaching 2,863 ft., it lies S. of Hel- ft. in Sheep Craig on the E. coast. 
veUyn and can be ascended from Fishing and sheep-rearing are en- 
Grasmere. Fairfield is also the name gaged in, and the island gives its 
of suburbs of Liverpool, Manchea- name to a characteristic style of 
ter, and Buxton. knitting popular for pullovers and 


ft. in Sheep Craig on the E. coast, the Confederate army to Richmond. 
Fishing and sheep-rearing are en- About 42,000 men were engaged 
gaged in, and the island gives its on either side. The Federal losses 
name to a characteristic style of were 5,000, the Confederates losing 
knitting popular for pullovers and more than 6,000. 

® mi.:_ nr>wiay1ei T'o.w.ivi wiiiyil. 


Fairford Parish and village of jumpers. This may have been Fair Trade. Term much used 
Gloucestershire England. It stands learnt from Spaniards of the in the United Kingdom during the 
on the Coin 25 m. W. of Oxford, Armada who were wrecked here, latter part of the 19th century for 
with a station on a branch rly. The island has two lighthouses, what was later called tariff re- 
Its 15th century church, dedicated and is in telegraphic eommunica- form. It was used by the oppo- 
to S. Mary, and built by John tion with the mainland. Long a neats of free trade, who demanded 
Tame, a London merchant, eon- bird sanctuary. Fair Isle in 1948 that the United Kingdom should 
tains some of the most wonderW became the property of an Edin- ailmit the goods of other nations 
stained glass in the country. The burgh ornithologist who in 1954 only on the same terras as British 
28 windows figure the whole story transferred it to the National goodswereadmitiedby them. After 
of the Creation and of the work of Trust for Scotland. Pop. (1956) 46. 'languishing for a time the cause 
Jesus Christ. The village, formerly Pairlie. Village of Ayrshire, revived early in the 20th century 
a centre of cloth manufacture, is Scotland, on the Firth of Clyde, in the shape eff Tariff Reform, 
visited for trout fishing. It was the 2 m. S. of Largs. It has a yacht- &c Free Trade ; Tariff Reform, 
birthplace of John Kehle. In the building yard, and castle ruins. Pair Wages Clause. Clause 


birthplace of John Kehle. In the 
neighbourhood are Hatherop Castle 
and Fairford Park. Pop. (1951) 
parish, 2,439. 

Fair Head or Benmorb. Head- 
land on the N. coast of Antrim,. N. 
Ireland. It is 4i m. N.B. of Bally- 
oaStle, is 636 ft. high, and being 


building yard, and castle ruins. Pair Wages Clause. Clause 
Fair Maid of Perth, The, or which, in accordance with a reso- 
St. Valentine’s Day. Romance lution of the British parliament, 
of Scotland in the last years of the must he includeil in all govem- 
14th century. Published in May, ment contracts and which requires 
1828, it forms the second series of contractors to pay wages and 
Scott’s Chronicles of the Canon- observe hours and' conditions of 
gate. The titular heroine is Cath- labour not leas favourable than 


oaStle, is 636 ft. high, and being gate. The titular heroine is Cath- labour not leas favourable than 
a sheer precipice from a height of arine, the beautiful and devout those established in the district 
320 ft. presents a superb basaltic daughter of Simon Glover, burgess by negotiation or arbitration be- 
columnar formation. of Perth. In addition to the tween employers’ organizations 

Fairing. A cover or casing unique study of the Highland and trade unions. Workers must 
placed over certain parts of an lad Conaohar (Eaohin Mao-Ian), be free to join a trade union. The 
aeroplane, motor vehicle, or rail- nominally Simon’s apprentice, who contractor must see that his sub- 
way train so that the aircraft or is destined to be the last chief contractors observe the clause. It 
vehicle offers the minimum resist- of the Clan Quhele, and whose is included in contracts made by 
ance to the air when travelling at inherent cowardice offers a local authorities, in other contracts 
speea. Pairing a fundamental striking contrast to the dauntless involving expenditure of public 
part of streamlining ; in stream- courage of Henry Smith (Hal of money, and in industries regulated 
ImM motor vehicles such pro- the Wynd ), the armourer who is by Act of parliament, such as the 
tuberauoes as door handles, head- also Catharine’s suitor, the story sugar and film industries, road and 
Mmps, etc., are faired into the contains a vivid description of the air traffic, navigation. 

Mdy and wings. On streamlmed Palm Sunday battle on the North The first resolution requiring a 
trams the smoke-stack is faired Inch between the champions of the fair wages clause was introduced 


into the boiler oovermg and the rival clans Chattan and Quhele. 
ooaohwork of the carriages is clean- Fair Oaks, Battle of. Federal 
swept from the roof to within a victory in the American Civil War, 
few mohes of the rails. On air- May 31-June 1, 1862, also known 


in the house of commons by Sidney 
Buxton in 1891. The form was 
aiuondeil in 1909 and 1946. The 
clause was necessary because some 
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employeis in their anxiety to 
obtain government contracts put 
in very low tenders which could 
be made profitable only if they 
cut their rates of wages. Without 
it public contracts would tend to 
go to the worst employers. 

Fairway. Navigable part of a 
river or other channel. It is conti- 
nually under supervision to keep it 
free from obstructions. The term is 
used in golf for the direct path of 
short grass between tee and green. 

Fair Wear and Tear. Term 
used in contracts. It is frequently 
provided in tenancy agreements 
or in agreements for the hire of 
chattels that the tenant or hirer 
shall be bound to keep the house 
or chattel in good repair, “ fair 
wear and tear excepted.” The 
phrase has been used in legal 
documents for centuries. Its effect 
is to negative any liability for (1) 
damage due to the normal or 
ordinary operation of natural 
causes such as wind and weather 
as distinct from damage due to 
abnormal natural events such as 
lightning, hurricane, flood, or 
earthquake ; (2) damage caused 

by the tenant either unintention- 
ally or as a normal incident of a 
tenant’s occupation or use. 

Fairweather, A mountain of 
Alaska, U.S.A. It is a volcano in 
the St. Elias Range, alt, 15,300 ft. 

Fairy. Legendary or mythical 
being common to the folklore of 
most peoples. Fairies are mani- 
fested in varied forms, from tiny 
creatures in human shape which 
haunt the flowers, to the ordinary 
size of human beings. They are, 
however, generally regarded as 
relatively small, whence it has 
been surmised that the origin of 
the fairy myth is to be found in a 
dim antiquity when surviving 
races were in conflict with smaller 
races that have become extinct. 
The discovery of the African 
pygmies has lent colour to this ; 
Sir Harry Johnston pointing out 
that the actions of those dwarf 
people again and again suggested 
the traits attributed to the brownies 
and goblins of fairy lore. Fairies in 
their manv manifestations are some- 
times friendly and beneficent, some- 
times mischievous and malevolent. 

The term is occasionally em- 
ployed as covering the whole field 
of terrestrial supernatural beings ; 
hence Fairyland is a sort of fourth 
dimensional world that coexists 
with that in which we live, and the 
term fairy stories is applied to all 
tales introducing earthly beings of 
an extra-natural character. In 
poetry and modern fairy stories 
the fairy is generally represented 


as a tiny dainty creature. Since 
fairy originally meant enchant- 
ment, and then fairy people col- 
lectively, a single fairy is better 
called fay, Fr. fee, Ital. fata, from 
late Lat. fata, a fate or fay, the 
neut. pi. of fatmn being used as a 
singular. See Brownie ; Change- 
ling ; Elf ; Folklore ; Gnome ; 
Goblin ; Puck ; Sylph. 

Bibliography, Teutonic Mytho- 
logy, Jakob Grimm, 1835 (Eng. 
trans. J. S. Stallybrass, 1880-88) ; 
Faiiy Mythology, T. Keightley, 
1847 ; Science of Fairy Tales, 
E. S. Hartland, 1889 ; British Fairy 
Origins, L. Spence, 1946. 

Fairy Ring. Ring of a more 
vivid green than the surrounding 
grass of fields, fancifully ascribed 
to fairies dancing in a circle at 
night. It is actually caused by 
the growth of certain species of 
fungi — notably the fairy-ring 
champignon {Maras7ni'U8 oreades) 
— which, starting from the centre, 
extend their underground threads 
(mycelium) in all directions, form- 
ing a circle increasing every year. 

Fairy Shrimp (Chirocephalus 
diaphenus). Species of fresh water 
crustacean belonging to the sub- 
class Entomostraca. Within this 
sub-class is the primitive order 
Branchiopoda, containing two sub- 
orders Cladocera and Phyllopoda. 
The fairy shrimp is a phyllopod ; a 
beautiful creature, semi-transpa- 
rent, it is not widely found but 
is reasonably plentiful in certain 
parts of England. 

Faisans, Ile des (Fr,, Pheas- 
ants’ Isle). Island in the river Bi- 
dassoa, lying between France and 
Spain, about 15 m. S.E, of San Se- 
bastian. Its position between two 
frontiers made it on two notable 
occasions the meeting-place of 
French and Spanish negotiators. 
Louis XI and Henry IV of Castile 
met here in 1463, and Mazarin and 
Don Luis de Haro here concluded 
the treaty of the Pyrenees in 
Nov., 1659, by which Spain ceded 
Artois and other northern posses- 
sions, and gave up her claims to 
Alsace and Lorraine, while France 
gave up territory taken in Italy 
and N.E. Spain. 

Faith (Lat. fides). In ordinary 
speech a term used to denote the 
leap of the mind from the known 
to the unlvnown. In the sphere of 
nature it signifies the acceptance 
of fundamental assumptions which 
in themselves are incapable of 
logical demonstration. The law of 
the Uniformity of Nature, for 
instance, is an act of scientific faith 
enunciating a universal principle 
on the basis of certain established 
data. The fact that the sun has in- 
variably risen at daybreak does 


not in itself afford a demonstrative 
proof that it will always rise, but 
justifies OUT faith that it wiU. In 
the sphere of human relations the 
term is also employed to denote 
the confidence which we feel in 
other men whose character and 
integrity are known to us. 

From ordinary usage the term 
naturally passed into the religious 
sphere — to which it pre-eminently 
belongs — and is commonly used 
to describe the faculty or organ 
of the soul by which a man grasps 
the realities of the unseen and 
divine universe. What the eye is 
to the hodv, faith is to the soul. 
It is the medium or instrument by 
means of which the soul enters 
into communion with God. 

Philosophers and theologians 
have made many attempts at a 
psychological analysis of the fac- 
ulty of faith. Some have held that 
it is a divine endowment — a special 
religious sense, created in the 
soul for the purpose of the exercise 
of spiritual functions. Others 
have regarded it as an aspect of the 
emotions analogous to the aesthe- 
tic sense. A third school has made 
it a department of the intellectual 
side of human nature ; while a 
fourth has located it in the activity 
of the will. All these theories are 
inadequate, for intellect, feeling, 
and will are all involved in the 
act of faith, which has been 
defined as “ a resolution to stand 
or fall by the noblest h 5 rpothesis.” 

Corresponding to these different 
views as to the character of the 
organ of faith, there are similar 
divergences of opinion as to the 
scope of its activity. Even in the 
N.T. the term is used in three 
different senses. In the Epistle of 
James it is employed to signify 
the intellectual assent of the mind 
to the primary Christian beliefs, 
and from this use of the word has 
grown up the conception which 
identifies faith with the acceptance 
of a creed. In the Epistle to the 
Hebrews, on the other hand, 
faith is defined as “ the assurance 
of things hoped for, the proving of 
things not seen,” words which Dr. 
Moffatt has paraphrased, “ Faith 
means we are confident of what we 
hope for, convinced of what we do 
not see.” It is out of this interpre- 
tation of faith that Christian mys- 
ticism developed. To the Apostle 
Paul faith has still a deeper signifi- 
cation. It implies nothing less than 
the complete surrender of the soul 
to Christ as its Redeemer and its 
Lord. And it is to this great idea 
of faith that the Evangelical inter- 
pretation of Christianity owes its 
genesis and inspiration. 
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Faithful. Character in Ban- 
yan’s PUgrim’s Progress. He meets 
Christian daring his journey to the 
Celestial City and the two travel 
together to Vanity Fair, where 
Faithful is put on trial, condemned 
to death, and burnt, but is taken 
up to the City in a chariot. 

Faittifull, Emily (1835-95). A 
British publicist. Born at Headley 
rectory, Surrey, and educated at 

Kensington, 
she devoted 
the greater 
part of her life 
to advocating 
the claims of 
women to re- 
munerati ve 
employment. 
In 1860, in 
Great Coram 
Street, London, 
she founded a printing office in 
which women were employed as 
compositors, and for which she 
secured the approval of Queen 
Victoria. Later, in Farringdon 
Street, she formed the Victoria 
Press, and was appointed printer 
and publisher in ordinary to the 
queen. In 1863 she started a 

monthly entitled The Victoria 

Magazine. In 1868 she issued 
a novel, Change upon Change. Her 
lectures in the U.S.A., 1872-73, 
were described in her Three Visits 
to America, 1884. She received a 
civil list pension of £50 in 1889 and 
died May 31, 1895. 

Faith Healing. Cure of disease 
by faith in the healing power of 
God. In the early Church the 
practice of anointing the sick for 
the purpose of curing them was a 
normal function of the clergy, and 
still survives in an altered form and 
with different intention in Extreme 
Unction. In medieval days the 
touch of a saint or of his relics was 
resorted to for healing ; and down 
to the time of Queen Anne the 
British sovereign used to touch 
persons to cure them of scrofula. 

The practice of faith healing is 
common among certain Protestant 
bodies, such as the Peculiar People 
and Four-square Gospellers. Most 
of the miracles at Lourdes and 
elsewhere are probably examples 
of faith healing. Such cures are 
usually effected in functional and 
nervous complaints, not in cases 
of organic lesion ; and medical 
science attributes them to the 
power of suggestion upon the 
minds of persons who are at the 
time in a state of strong religious 
emotion. See Christian Science. 

Faithorne, William ( 1616 - 91 ). 
English engraver. Born in Lon- 
don, he stuped painting and draw- 



ing under Robert Peake, and en- two railway stations, one mile 
graving with John Payne. Made distant from each other. The 
prisoner by the Roundheads in the chief building is the church, with 
Civil War, he pursued his art in a lofty tower. Pop. (1951) 2,933. 
Aldersgate prison, and on his liber- Fakir (Arab, fakir, beggar), 
ation proceeded to Paris, becoming Religious devotee, especially in 
a pupil of Robert Nanteuil. Re- India. Fakirs number perhaps a 
turning to London in 1650, he set million, the majority of them being 
up as a print-seller near Temple Mahomedans, while others are Hin- 
Bar, retiring 1680. He was buried dus, Sikhs, or Jains. The Mahome- 
at Blackfriars, London, May 13, dans are orthodox members of the 
1691. Faithorne engraved por- marrying dervish orders or un- 
traits of most of the conspicuous orthodox celibate mendicants who 
figures of the Commonwealth and flispense with abstinence, fasting, 
Restoration after Van Dyck, Lely, and prayer. The Hindus include 
Dobson, and others, among them members of the monastic yogi 
the notorious Lady Caatlemaine. orders devoted to education and 
His portraits of Charles I, Charles poor relief, bcsich^s mendicant 
11, James IT, the duke of Mon- vagabomls who practise jugglery 
mouth, Milton, Killigrew, and and resort to mutilations and 
Hobbes may be mentioned. austcudries. See illus. below. 

Faiymn. Another spelling of Fal. River of Cornwall, Eng- 
the ntoe of the province in Upper land. It. rises near Roche, flows 
Egypt described as Fayum. S. and S.W. 23 m. to the English 

Falzabad or Fyzabad. Divi- Channel at Falmouth, and is 
sion, district, and town of the navigable for nearly 10 m. 

Uttar Union, India. Faizabad city, Falaba. British linpr torpedoed 
the administrative headquarters by the German submarine U28 S. 
(formerly with cantonment) of of St. George’s Channel, March 28, 
the district, is situated at the 1915. She sank in a few minutes 
junction of three branches of the with the loss of 100 lives. At the 
Northern railway, and forms with inquiry it was stated that the sub- 
Ajodhya a single municipality. Its marine was Hying British colours 
chief industry is sugar reiining, and its crew wore khaki. The 
and it has a largo agricultural Germans attempted to justify this 
trade. It is the terminus of the attack by saying that it was a 
river steamers on the Gogra, and return for Great Britain’s attempt 
has a college affiliated to Agra to starve out Germany. The 
University. The main crops of the F'alaba, 4,800 tons, belonged to 
district are rice, gram, wheat, Ion- the Elder Dempster Co. 
tils, peas, barley, and sugar-cane. Falaba. Town of Sierra Leone, 
Pop. (1951) div., 8,362,712 ; dist., W. Africa. It is fortified, and lies 
1,481,796 ; town, 76,582. near the front ier of French Guinea, 

Fakenham. Parish and market 170 m. N.E. of Freetown, at the 
town of Norfolk, England. It junction oi many trade routes, 
stands on the Wonsum, 24 m. by There is trade in palm kernels and 
rly. E.N.E. of King’s Lynn. It has kola nuts. 



Fato. 1. TTnderKoing thirst ordeal ; with the river by his side and jars of 
water overhead, he abstains from drinldnir. 2, Lyinf on a bed of thorns. 
8. Rolling his way from shrine to shrine. 4. Seated on a bed of nails 
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Falaise. Town of France, in 
the dept, of Calvados. It stands 
on the Ante, 20 m. S.S.E. of Caen. 
It is an agricultural centre, and 
Cuibray, a suburb, is noted for 
its horse and cattle fairs. Other 
industries are tanning and the 
manufacture of hosiery, cottons, 
and dyestuffs. The chief churches 
were S. Gervais, with its fine Nor- 
man tower and some beautiful 
stonework, and the Trinity ; the 
former was destroyed and the 
latter badly damaged in the 
Second Great War. The most 
interesting building is the ruined 
castle, famous as the birthplace of 
William the Conqueror and at one 
time the residence of the dukes of 


Normandy. It is on a hill above 
the town. Near the town haU is 
an equestrian statue of William 
the Conqueror by Louis Rochet, 
was erected in 1851. As part of 
Normandy, Falaise was long a 
possession of the English kings. 
In 1450 it was captured by the 
French. Pop. (1954) 5,715. 

Battle of the Falaise Gap. 
In mid- Aug., 1944, the Allied 
armies in Normandy were fighting 
to encircle the main body of 
the German 7th army by closing 
the Falaise- Argentan gap. British 
and Canadians were pressing S. 
towards Falaise and U.S. and 
French armoured units advancing 
N. to Argentan. By Aug. 15 the 
gap was only 10 m. wide and about 
half the German army had with- 
drawn. Falaise was captured by 
Canadians on Aug. 17, having been 
reduced to ruins, and U.S. troops 
were fighting in Argentan. Three 
days later the gap was closed by 
the Allied meeting at Chambois, 
and by Aug. 22 the pocket was 
eliminated. About 100,000 Ger- 
mans were accounted for, either 
as casualties or as prisoners, in 
these operations. 



Falange (Sp., 
phalanx). Span- 
ish fascist party 
formed on Oct. 29, 
1933, by Prime 
de Rivera, eldest 
son of General de 
Rivera who was 
dictator of Spain 
under the mon- 
archy, 1923-30. 
The Falangists 
were organized on 
the lines of the 
Italian fascist 
militia. They 
cooperated with 
General Franco 
during the civil war of 1936-39. 
At first the organization showed 
tendencies towards radicalism, but 
the Conservative military caste in 
the movement seized control. Fran- 
co became the head, and on April 
19, 1937, the Falangists, Carlists, 
and other political groups in the 
nationalist movement were united 
under the title Falange Espanola 
Tradicioiialista. The army was 
incorporated into the Falange and 
the influence of its national council 
considerably^ increased thereby. 

As reconsti- 
tuted by Franco, 
the Falange con- 
sisted of thirteen 
elements : the 
caudillo, or lead- 
er ; the national 
council ; the poli- 
tical junta ; its 
president; the 
secretary gener- 
al ; the national 
delegates ; the 
national inspec- 
torates ; the 
militia and syn- 
dicates ; the in- 
ternal services ; 


the regional inspectorates ; the 
provincial groups ; the local 
groups; and individual members. 
Personnel of the army, navy, and 
air force became individual mem- 
bers. The Falange was the sole 
political party permitted in Spain 
and was ruled by a national 
council of 100 under the presidency 
of Franco. In July, 1942, the Span- 
ish cortes was re-established on 
Falangist lines. The Falangist 
militia, dissolved on Dec. 20, 1943, 
was incorporated into the army. 

A Falangist party established 
in Mexico, 1937, was abolished by 
the government on April 5, 1939. 

F^ashas (Ethiop., strangers). 
Communities of Hamitic stock, 
mainly between Axum and Gon- 
dar, in Abyssinia. Although allied 
by blood to the Galia, and ignorant 
of Hebrew and the Talmuds, they 
profess J udaism, there being three 
distinct sects. They are farmers 
and artisans, speaking an Abys- 
sinian (Agao) dialect, and they 
practise a rigid group and ritual 
exclusiveness with which variou.s 
pagan observances are mingled. 

Falces. Town of Spain, in the 
prov. of Navarre. It stands in a 
plain between the rivers Ebro and 
Arga, 30 m. S.W. of Pamplona. It 
has ruins of a Roman castle, but 
is chiefly known for the mineral 
springs in the vicinity. 

FalcMon. Type of sword used 
in medieval times. Usually slightly 
curved and rather heavy, the blade 
was broader towards the point 
than at the hilt. The word comes 
from Lat. fedx, sickle. See Sword. 

Falcon (Lat. Jalco). Name ap- 
plied generally to the family of 
birds of prey Falconidae, which 
includes falcons, hawks, kites, and 
eagles ; but more especially to the 
genus Falco, which includes the 
true falcons, the peregrine falcon, 
and the kestrels. All these have 
short, curved beaks with one notch 
in the upper mandible, round 



Falcon. Two species found in the British Isles : left, 
the peregrine falcon ; right, Scandinavian jer-faloon 



Falaise. The castle where William the Conqueror was 
born. Top. Post war rebuilding in the devastated town ; 
granary, completed 1947 

Tov photo, The Times 



FALCON 

nostrils, sliort pointed wings, and 
long toes. 

Several species of falcon are 
found in Great Britain. Of these 
the peregrine falcon builds sparsely 
on cliffs in the S. of England. It 
preys mainly op. birds, and its rav- 
ages among game are compensated 
by the fact that it attacks only 
the weaklings, and thus tends to 
maintain the strength of the breed. 
It was formerly trained to bring 
down birds in hawking. 

Other species which occur in 
the British Isles are the Greenland 
falcon, the Iceland jer-falcon, and 
the Scandinavian jer-falcon, aU^ of 
which are occasional winter visi- 
tants. The birds take their name 
from the hook-shaped claws (Lat. 
falx, sickle). See Hawking. 

Falcon. Volcanic island of the 
Tonga or Friendly Islands. It is 
in lat. 20° 20' S. and long. 175° 
20' W. It made its appearance 
above the ocean on Qct. 14, 1885, 
after a volcanic eruption. It dis- 
appeared for a time, but was again 
uplifted. 

Falcon. Maritime state of N. 
Venezuela, facing the Gulf of Mara- 
caibo and Caribbean Sea and 
bounded S. by the state of Lara. 
It has been a separate state since 
1904, when it was separated from 
Zulia. The coastal region is low- 
lying and sterile, but inland there 
are several ranges of hills with 
fertile valleys. Agriculture and 
.stock-raising are the chief indus- 
tries ; coffee, cocoa, sugar, cotton, 
tobacco, and maize are produced. 
Coal is worked in small quantities, 
but the mineral resources of the 
state are virtually untapped. The 
capital is Coro. Pop. 232,644. 

Falcone, Aotello (1600-65). 
Italian painter. Bom in Naples, he 
was a pupil of Ribera, and became 
famous as a spirited painter of 
battle scenes. During the insurrec- 
tion of Masaniello, 1647, Falcone 
gathered a band of his friends and 
pupils, among whom was Salvator 
Rosa {q,v.), and this “ Company of 
Death ” made many Spaniards pay 
with their lives for the murder of 
the leader’s nephew and of one of 
his pupils. Pictures painted of 
these events are in the museum at 
Naples. Falcone worked in Paris 
from 1648 to 1656, when he re- 
turned to Naples, where he died. 
His Fight between Turks and 
Cavalry is in the Louvre. 

Falconer, Hugh( 1808-65). Scot- 
tish botanist. Born at Forres, Feb. 
29, 1808, Falconer was educated at 
Aberdeen and- Edinburgh universi- 
ties, and entered the service of the 
East India Company as a surgeon 
in 1830. His chief interests, how- 
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Faldstool or portable litany desk 
of carved oak 

ever, were in palaeontology and 
botany ; he discovered remains of 
mastodon and other fossils, experi- 
mented in tea-planting in India, 
introduced cinchona bark as a 
remedy for malaria, and discovered 
the asafoetida plant, used in medi- 
cine. Returning to England, he 
arranged the Indian fossils at the 
British Museum, 1844-47, and 
then returned to India as professor 
of botany and curator of the bota- 
nical gardens of Calcutta, where he 
worked until 1855. He died in 
London, Jan. 31, 1866. 

Falconer, Sm Robert Alex- 
ander (1867-1943). A Canadian 
scholar. Bom Feb. 10, 1867, at 
Charlottetown, Prince Edward 
Island, he was the son of a Presby- 
terian minister. His education, 
begun in Trinidad, was continued 
at Edinburgh and German univer- 
sities, after which, in 1892, he 
returned to Canada and was or- 
dained in the Presbyterian minis- 
try. In 1904 he was made principal 
of Pine Hill College, Halifax, and 
was president of Toronto univer- 
sity, 1907-32, He wrote Citizen- 
ship in an Enlarging World, 1928 ; 
Immortality and Western Civiliza- 
tion, 1930. Knighted 1917, he died 
Nov. 6, 1943. 

Falconer, William (1732-69). 
Scottish poet. Bom at Edinburgh, 
Feb. 11, 1732, the son of a barber, 
he became a sailor, and wrote 
The Shipwreck, 1763, a realistic 
poem, and a Marine Dictionary, 
1769. He joined the navy, and in 
Sept., 1769, sailed for India in the 
frigate Aurora, which was lost off 
Cape Town, with all hands. 

Falconry. The sport of hawk- 
ing and the breeding and training 
of hawks, more usually known as 
hawking (q-v.). 

Faldstool (late Lat. faldistori- 
um ; Ger. fallen, to fold, Stuhl, 
stool, seat, or throne). Portable 


faliero 

crossed or folding stool so con- 
structed that it can be used as a 
prie-dieu or kneeling desk or a seat. 
In England it was used by bishops 
when occupying a seat in "the sanc- 
tuary other than tlieir throne, or 
when visiting a church other than 
their cathedral ; and it is still used 
in Roman Catholic churches. The 
term is applied to the small, low 
desk at which the Litany is en- 
joined to bo sung or said, and to 
the stool at which a sovereign 
kneels at his coronation. The 
faldistoriitm on which Queen Mary 
sat at her marriage with Philip II 
of Spain is preserved in Langton’s 
chapel, Winchester Cathedral. 

Falem^. River of Senegal. It 
forms part of the boundary be- 
tween the Senegal and French 
Sudan colonies. It rises in French 
Guinea in the watershed separating 
the Gambia and Bating rivers, and 
runs N.N.W. to enter the Senegal 
river near Bakel. Small boats can 
navigate part of it during the wet 
season. Lxingth, 200 m. 

Falerii. Ancient city, 35 m. N. 
of Rome, once a member of the 
league of 12 Etruscan cities. A 
place of groat natural strength on 
the site of the present Civit^ 
Castellana, it fell to Camillus c. 
390 B.O., after the destruction of 
its ally Veii, After a rebellion in 
241 B.o. the Faliscans were forced 
to leave their old city and build a 
new one, F’alerii Novi, on low 
ground 3 m. to the N.W. The 
walls, towers, and gateways of 
Falerii Novi are among the best 
preserved examples of Roman 
town fortifications. It was deserted 
soon after 1000 a.d., its inhabi- 
tants reoccupying the older site. 

Falernian Wine. Famous wine 
of the ancient Romans. It was 
light in colour and potent. A wine 
produced in the district, which is a 
fertile plain in Campania, near the 
Volturao riv.er, is called Falerno. 

Falguifere, Jean Alexandre 
Joseph (1831-1900). A French 
sculptor and painter. Born at 
Toulouse, Sept. 7, 1831, he studied 
at the Beaux Arts under Jouffrey, 
and at Rome. His work was at 
first classical in manner, but after- 
wards became strongly realistic. 
A marble statue of Taroisus, boy 
martyr, now in the Luxembourg, 
was his crowning success ; one 
may cite also the statue of 
Lafayette in Washington, a monu- 
ment to Joan of Arc, a quadriga 
on the Arc de Triomphe, Paris, and 
a painting The Wrestlers. Falgui^re 
died April 19, 1900. 

FaUero, Marino (1279-1356). 
Doge of Venice. He defeated the 
Hungarians at Zara in 1346, and 
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captured the city. Elected doge in 

1354, his troubles began with the 
defeat of the Venetian navy by 
the Genoese. The unrest caused 
by this disaster aroused Ealiero’s 
ambitions. He allied himself with 
the leaders of the populace, and a 
plot was hatched to murder the 
leaders of the nobUity on April 15, 

1355, and proclaim Marino prince 
of Venice. The Council 'of Ten, 
learning of the plot, seized Faliero, 
who confessed his share therein 
and was executed April 17. 

Falkenhausen, Friedrich, 
Baroh voh (1869-1936). German 
soldier. He was born at Potsdam, 
and entering the army in 1887 had 
a distinguished career. He com- 
manded the 6th army corps, 1916- 
17, and in April, 1917, succeeded 
von Hissing as governor-general 
of Belgium, where his rule was 
more oppressive than that of his 
predecessor. In the course of one 
year he had 170 Belgians shot, 
and he authorised severe penalties, 
deportations, and floggings. He 
died May 4, 1936. 

During the Second Great War 
another von Falkenhausen, Alex- 


general staff, and was its respon- 
sible head till removed in Aug., 
1916, owing to the failure of the 
German offensive at Verdun. 
Next month he was commander- 
in-chief of the 9th army, and 
launched the Rumanian campaign. 
He later went to the Middle East 
to direct the Turkish operations 
against the British in Palestine 
and Mesopotamia, but not being 
successful was recalled and re- 
placed by Liman von Sanders in 
March, 1918. By many, Falken- 
hayn was regarded as the ablest 
strategist produced by Germany 
during the First Great War. He 
died April 8, 1922. 

Falkenhorst, Nikolaus von 
(b. 1885). German soldier. He 
commanded an army corps in the 
German invasion of Poland in 
1939, and in 1940 was appointed 
commander-in-chief of the German 
occupation forces in Norway. In 
1941 he was given command of 
the German armies in the N. 
sector of the Russian front, but 
after reverses in 1942 was relieved 
of his command. Sentence of death 
passed by a British war crimes 


tilling, tanning, and the manu- 
facture of bricks, tiles, chemicals, 
and enamelled goods are flourish- 
ing industries. The famous cattle 
“ trysts ” or open sales, which 
were held thrice yearly, have been 
superseded by weekly markets 
(Tues.). At Westerglen is the 
B.B.C. Scottish regional trans- 
mitter. Falkirk became a burgh 
in 1600. Its flrst church was built 
by Malcolm III (Canmore). It 
is part of the burgh constituency 
called Stirling and Falkirk burghs. 
Pop. (1951) 37,528. 

Falkirk, Battles of. The first 
battle of Falkirk was fought, July 
22, 1298. Under Edward I the 
English invaded Scotland to crush 
the rebellion of William Wallace, 
The two armies met near Falkirk. 
The Scots, mostly pikemen, were 
ranged in four circular groups, 
each ring surrounded by stakes. 
Between the groups were bowmen 
and behind a few horsemen. The 
English knights were in three 
columns, their traditional forma- 
tion, flanked and backed bv 
archers. The first line charged, only 
to flounder in a morass in front of 



ander Ernst 
(b. 1 8 7 8), 

nephew of 
Ludwig, came 
into promin- 
ence as mili- 
tary governor 
in Belgium 
and N. lYance, 
1940-44. He 

. „ . had been a 

A. von Falkenhausen, . rr ^ 
German soldier s t a 1 1 oincer 

with the 
Turkish army in Palestine during 
the First Great War, and later was 
commander of the infantry school 
at Dresden, retiring 1930 as lieut.- 
gen. Anti-Nazi in his convictions, 
he served as head of a German 
military mission to Chiang Kai- 
shek, 1934-38, remaining as his 
adviser until recalled by Hitler to 
active service. Consistent opposi- 
tion to the S.S. led to his dismissal 
and internment in a concentration 
camp shortly before the “ July 
plot ” of 1944. Released by British 
forces at the end of the war, he 
was held as a witness by U.S. 
authorities until 1947. 

Falkenhayn, Erich von ( 1861 - 
1922). German soldier. He was 
born at Burg Belchau, Sept. 11, 
1861, and entered the army in 1880. 
After leaving the academy of war 
in Berlin in 1890 he joined the 
general staff. In 1913 he was 
appointed minister of war, which 
post he held at the outbreak of 
the First Great War ; but in Dec., 
1914, he was appointed chief of the 


court at Brunswick, Aug. 21, 1946, 
for having ordered the shooting of 
men of Commando units was com- 
muted to 20 years’ imprisonment. 
He was released July 13, 1953. 

Falkirk. Burgh and market 
town of Stirlingshire, Scotland. It 

f is 22 m. N.E. 

of Glasgow, and 
is served by rly. 
Falkirk, the boun- 
dary of which em- 
braces the suburbs 
of Grahamston, 
Bainsford, and 

FalMik arms Camflon, is con- 
nected by rly. 

with Grangemouth (3 m. N.E.), its 
port on the Firth of Forth, and is 
the centre of a busy ironworking 
and colliery district. The great 
Carron ordnance works was founded 
in 1760. Today the main manu- 
factures are light castings, pipes, 
ranges, and stoves. Brewing, dis- 


Falkiik arms 



Falkirk. Parish church which in 
1811 replaced the Speckled 
Kirk ” built 1057-93 


the Scots ; the second drove away 
the bowmen, but made no im- 
pression upon the pikes. Edward, 
therefore, called upon his archers, 
whose deadly aim soon broke the 
Scottish rings. The knights seized 
their advantage, and soon the 
Scots, greatly outnumbered, were 
either dead or in flight. 

The second battle was fought 
between the English, under Gen- 
eral Hawley, and the Jacobites, 
Jan. 17, 1746. Charles Edward, 
the Young Pretender, returning 
from Derfy, found his way N. 
barred by the English. His High- 
landers, in an impetuous charge, 
swept away the English troops, 
and Hawley lost 700 prisoners. 

Falkland. Royal burgh of the 
CO. of Fife, Scotland. It stands at 
the N. foot of East Lomond Hill, 
36 miles by railway N. of Edin- 
burgh. The chief attraction is its 
palace, formerly the residence of 
the dukes of Fife, in which David, 
the duke of Rothesay, heir to the 
Scottish throne, is said to have 
been starved to death at the 
instance of Albany, the regent, in 
1402. The palace was a favourite 
residence of the Scottish monarchs; 
here James V sought refuge and 
died in 1542, and here Elizabeth 
{q.v.)f daughter of James I, was 
bom in 1596. Richard Cameron, 
founder of the Cameronians, was 
also a native. Rob Roy occupied 
the palace in 1715. It fell into 
decay, but was restored towards 
the end of the 19th century by the 
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Srd marquess of Bute. Weaving 
■and linoleum maldng are carried 
on in the town. Pop. (1951) 1,039. 

Falkland} Lucius Cahy, 2nd 
Viscount (c. 1609-43). English 
royalist. He was the son of Sir 



Lucius Cary, 2nd Viscount Falkland 
AiUr Van Dyck 


Henry Cary, a Devon man, who, 
after being lord deputy of Ireland, 
was made a Scottish peer as 
Lord Falkland in 1620. Lucius 
was educated at Trinity College, 
Dublin, and saw a little military 
service in the Netherlands. In 
1633 he became Viscount Falkland, 
but by this time he had inherited 
from his grandfather, Sir Law- 
rence Tanfield, the estate of 
Great Tew, Oxon. His political 
career began in 1640 with his 
election as M.P. for Newport. He 
opposed the worse illegalities of 
the Idng,’ but was siever a bitter 
partisan, and gradually, as the 
opposition to Charles hardened, 
he became more definitely on his 
side. In 1642 he was made a 
secretary of state. He was at 
Edgehill with Charles, but soon he 
fell into the melancholy described 
by Clarendon, seeing nothing but 
misery before his country. Ex- 
pressing a wish to be “ out of it 
ere night,’’ he found the death he 
desired at Newbury, Sept. 20, 
1643, when riding forward alone 
towards the foe. 

Falkland is known mainly from 
thh accounts given of him by his 
friend Clarendon, and these make 
him one of the most attractive 
men of his own or any age. He 
loved learning, and the society of 
scholars, who gathered in delight- 
ful freedom at his house ; Chilling- 
worth, Hales, Suckling, and Waller 
were among them. He wrote A 
Discourse of Infallibility. Of him 
Clarendon said, “ Whosoever leads 
such a life need not care upon how 
short warning it be taken from 
him.” The title passed to Falk- 


land’s eldest son, but his direct line 
died out in 1694. It then passed to 
Lucius (d. 1730), a descendant of 
the 1st viscount, the ancestor of 
the 13th viscount (Lucius Cary, 
b. 1880,) who succeeded 1922. 
Consult Life and Times, J. A. R. 
Marriott, 1907. 

Falkland Islands. British crown 
colony in the S. Atlantic. The 
islands lie about 300 m. E. of 
the Strait of Magellan, and 1,000 
m. S. of Montevideo. The group 
contains two large islands and 
about 100 small ones, with an 
estimated land area of about 4,018 
sq. m., excluding S. Georgia, es- 
timated at 1,000 sq. m. The chief 
are E. Falkland (2,580 sq. m.) 
and W. Falkland (2,038 sq. m.). 
The highest point is Mt. Adam 
(2,315 ft.) on W. Falkland. E. 
Falkland is hilly in the N., but law- 
lying, marshy, and boggy else- 
where. Trees are lacking, but 
grasses flourish ; vegetables and 
green crops are cultivated. The 
coasts are much indented, afford- 
ing good anchorage. 

The chief industries are sheep- 
farming and whale fishing ; horses 
and cattle are reared. Apart from 
the pastoral industry at the Falk- 
lands and the greatest whaling 
industry in the world, carried on in 
S. Georgia and other Antarctic de- 
pendencies of the Falkland Is., 
there are few enterprises of com- 
mercial value. The exports are 
wool, whale products, and guano. 
Stanley, the capital (pop. 1,252), is 
the only town ; it is on E. Falkland, 
and possesses a good harbour. The 
climate in the Falklands, although 
bleak, is healthy. In the S. Ork- 
neys, S. Shetlands, and Graham 
Land, the land is covered with 


snow and glaciers, except in low- 
lying spots in the summer. There 
is an almost constant succession 
of strong winds, snowstorms, and 
fogs. The only indigenous mam- 
mals are the fox and mouse. Pop 
of colony, including S. Georgia* 
est. (1954) 3,583. ’ 

The Falklands were discovered 
by John Davis in 1592, and taken 
by the French in 1764. The British 
recovered them 1767, lost thorn to 
the Spaniards, and recovered them 
again in 1832. Off these islands 
Sturdeo won a naval victory over 
a German squadron in 1914 (v.i.). 

Argentina from time to time 
claimed sovereignty over the Falk- 
land Islands and its Antarctic de- 
pendencies ; while Chile laid 
claim to the dependencies, and in 
1948 both countries sot up bases 
in the dependencies. They re- 
jeeded^ the U.K.’s offer to submit 
the dispute to the international 
court of justice, but in 1949 the 
three govts, made an agreement, 
renewed annually, not to send 
warships S. of lat. 60® during the 
Antarctic summer, except for 
customary routine movements. 

Falkland IslandS} Battle of 
THE. Naval (uigagement of the 
First Great War. It took place 
Dec. 8, 1914. The vessels engaged 
were on the one hand a German 
squadron under von Spee, consist- 
ing of the armourod cruisers 
Seharnhorst (flagship) and Gneise- 
nau, the light cruisers Ntimberg, 
Leipzig, and Dresden, and three 
transports ; on the British side, 
the battle cruisers Invincible and 
Inflexible, the armoured cruisers 
Carnarvon, Cornwall, and Kent, 
the light cruisers Glasgow and 
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Bristol, and two armed ships, all 
under Vice-Adm. Sturdee. The 
German squadron had recently 
destroyed two cruisers at Coronel 
(g'.-y.), and the two British battle 
cruisers were secretly dispatched 
to the Falklands to confront von 
Spee with overwhelming force. 

The surprise was complete. 
While the British ships were coal- 
ing at Port William, von Spee, 
unaware of their presence, ap- 
proached with the intention of 
seizing the naval base. On sighting 
the British battle cruisers (about 
9-30 a.m.), the German squadron 
speedily turned about and set off 
E. at speed. At 10 the British 
ships put to sea in pursuit, with 
the Germans still in good view. 
The battle opened shortly before 
1 p.m. The German light cruisers 
fled S., followed by the British 
cruisers. Sturdee engaged Scharn- 
horst and Gneisenau with the 
British battle cruisers in a running 
fight, going “ all out ” in a S.E, 
direction. Scharnhorst was sunk 
at 4.17 p.m.with no survivors. Gnei- 
senau just before 6 p.m., with only 
94 survivors. Leipzig and Nurnberg 
were sunk in separate actions. 
Dresden escaped for the time 
being, but the squadron as an 
active force was wiped out, the 
total German loss in men being 
2,100. British losses were five 
killed and 16 wounded, Conmlt 
The Official History of the Great 
War, Vol. 1. Naval Operations, 
J. Corbett, 1920. 

Fall, The. Defection of the 
first human beings from a state of 
innocence. This is represented in 
the Eden story as an act of wilful 
disobedience, at the instigation of 
the serpent, to a command of God. 
As a consequence, Adam and Eve 
became conscious of guilt, and 
were expelled from the Garden of 
Eden. Theology teaches that the 
disobedience of our first parents 
had a threefold consequence in (1) 
a change of man’s relation to God ; 

(2) the loss of certain privileges 
connected with that relation ; and 

(3) the beginning of a degenerative 
process which tended to make 
human nature more and more 
corrupt and alienated from God. 

From this results the doctrine 
of original sin^ — that all men are 
born in a state of sin and are 
prone to wickedness as a result of 
Adam’s fall. This may be viewed 
in two ways. Adam was the 
representative man and, with Eve, 
constituted the whole human 
family ; so that the whole race feU 
in him. Or it may be viewed in con- 
nexion with theories of heredity, 
and sin be regarded as a mental 


and moral tendency transmitted 
by natural generation. In any 
case, aU orthodox theologians 
hold that original sin infected the 
race in all its individuals, and could 
be removed only by the act of 
God in Redemption through Christ. 

In recent theological develop- 
ment there is a tendency to ques- 
tion the foundation on which the 
doctrine of original sin depends. 
This criticism rests on the following 
grounds : (1) the assumption that 
the human race started in a state 
of perfection is in conflict with the 
findings of modem anthropology 
and is difficult to reconcile with the 
doctrine of evolution ; (2) the 
account of the Fall in Genesis does 
not contain the doctrine ; (3) there 
is no definite trace of the doctrine 
in the rest of the O.T. ; (4) the 
doctrine of original sin was the 
creation of the intermediate period 
between the O.T. and N.T., and 
first appears in Ecclesiasticus ; (5) 
there is no hint of such a doctrine 
in the teaching of Jesus ; (6) it is 
doubtful whether Paul accepted 
the full implication of the theory, 
though it must be admitted that 
there is one statement in his 
epistles (Rom. 5, v, 12) which seems 
to contain it ; (7) the theory is 
difficult to reconcile with a "true 
conception of Divine justice on the 
one side and human responsibility 
on the other. See Sin. 

Falla, Manuel de (1876-1946). 
Spanish composer. He was born 
Nov. 23, 1876, and after studymg 
in Madrid won the Spanish 
academy’s prize for composition 
■^vith an opera. La Vida Breve. 
During 1907-14 he lived in Paris, 
and then returned to Spain. His 
research on ancient folk-song 
influenced his own work, which 
developed an exclusively national 
manner. Ballets (Love the Magi- 
cian, 1915, and The Three- 
Cornered Hat, 1919 — ^the latter 
with choreography by Massine 
and settings by Picasso became a 
standard work of the Diaghilev 
company) were probably his most 
representative compositions. His 
other pieces included the impres- 
sionistic Nights in the Gardens of 
Spain, and Pieces Espagnoles for 
pianoforte. He died Nov. 14, 
1946. Pron. Fah-yah. Consult 
Manuel de Falla and Spanish 
Music, J. B. Trend, 1930. 

Fa^cy (Lat. fallax, likely to 
deceive). An error in reasoning ; 
a false argument that deceives or 
is intended to deceive. It may 
arise in the course of deduction 
or in the facts or observation on 
which reasoning is based. Thus, 
in the following argument, the 


fallacy is obvious : Chimney-sweeps 
have black faces ; that man has a 
black face ; therefore he is a 
chimney-sweep. The fallacy is not 
so obvious in : We must keep out 
foreign goods, or our industries 
will be ruined. It took mankind 
thousands of years to appreciate 
the fallacy in the argument : 
As the sun rises in the east and 
sets in the west, it must revolve 
round the earth. 

Particularly dangerous forms of 
fallacy are (a) “ begging the 

question,” or arguing in a circle, 
by assuming what has to be 
proved ; (6) mistaking cause and 
effect ; (c) thinking that because 
one event follows another, it must 
have been caused by it ; {d) ambig- 
uous use of words ; (e) applying 
epithets, such as disloyal, heretical, 
ridiculous, to rebut statements. 
For a full classification of fallacies 
considt System of Logic (Book 5), 
J. S. Mill, 1843 ; Elementaiy 
Lessons in Logic, W. S. Jevons, 
1870. See aho Syllogism. 

Fallada, Hans. Pen-name of 
Wilhelm Friedrich Rudolf Ditzen. 
(1893-1947), a German novelist. 
He was bom at Griefswald July 
21, 1893. He won fame with 
a poignant study of post-war 
depression, Kleiner Mann — was 
nun ? translated as Little Man, 
What Now ? (1933). Other novels, 
all translated into English, are 
Who once Eats out of the Tin 
Bowl, 1934 ; Once We Had a 
ChUd, 1934; Old Heart Goes 
A-Journeying, 1936 ; Wolf Among 
Wolves, 1937 ; Iron Gustav, 1938. 
The juvenile element in Fallada’s 
work was stimulated by the Nazi 
youth movement. A volume of 
fairy tales, Hoppelpoppel, wo- 
bist du ? was popular. Ditzen, 
who lived on a farm in Mecklen- 
burg during the Second Great War, 
died Feb, 6, 1947. 

Falli^es, (Cl^jment) Armand- 
(1841-1931). French president. 
Bom at Mdzin, Lot-et- Garonne. 

Nov. 6, 1841, 
he studied law- 
in Paris, and 
became a bar- 
rister at Nerac, 
for which he- 
was e 1 e c t ed 
R e p u b 1 i can 
deputy, 1876. 
He was under- 
secretary for- 
the interior in 
Perry’s ministry, 1880, minister of 
the interior in 1882, 1887, 1889, of 
justice in 1887, of education 1883- 
1885, and president of the council! 
in 1883. A senator in 1890, he was 
president of the senate 1899-1906. 



Armand Falli^ies, 
Frencli president 



falling leaf 

He was elected president of France 
on Jan. 17, 1906, defeating Paul 
Doumer. Among the chief events 
of his term of office, which ended 
Jan. 7, 1913, were his visit to 
England in May, 1908, and the 
cementing of the Franco-Russian 
alliance. He died June 21, 1931. 
Pron. Fal-yair. 

Falling Leaf. Evolution in 
aerobatics. The aircraft is made 
to start a spin in one direction, 
but just before the spin fully 
develops the controls are thrown 
over so that the machine is 
•checked, pauses, and then side- 
slips over to start a spin in the 
opposite direction. The controls 
are again thrown over, reversing 
the spin once more, the evolution 
being repeated as often as the 
pilot desires. By alternating the 
•spins the aircraft drops in the 
manner of a falling leaf. 

Fallodon.. Seat in Northumber- 
land, England, of Viscount Grey 
(1862-1933). It lies about 6 m. N. 
•of Alnwick. From FaUodon the 
statesman took part of his title ; 
here he established a bird sanctu- 
ary ; and here he died Sept. 7, 1933, 
leaving Fallodon to his nephew, 
■Sir Cecil Graves, joint dhoctor- 
gen. of the B.B.C., 1942-1943. 

Fallopian Tubes. Two tubes, 
one on each side of the uterus or 
womb, which convey the ova or 
•eggs from the ovary to the uterus. 
Each tube is about 4 ins. in length. 
The inner end opens into the 
uterus near its superior angle. The 
outer end opens into the peritoneal 
-cavity, and terminates in an ex- 
tremity in close relation to the 
ovary, and bearing a number of 
fimbriae or &inge-like processes 
which, by some mechanism not 
fully understood, attract and catch 
the ovum as it leaves the ovary, 

Fallopius OR Fallopio, Gab- 
•EiELLo (1523-62). Italian phy- 
sician and anatomist, discoverer 
of the functions of the Fallopian 
tubes {v.s.). Bom at Modena, he 
•studied medicine at Ferrara and 
other centres, becoming professor 
of anatomy at Ferrara. Afterwards 
he held the chairs of anatomy, 
•surgery, and botany at Padua 
university, where he died Oct. 9, 
1662. He published his Observa- 
tiones Anatomicae, 1561, at Ven- 
ice, where his works, Opera Genuina 
•Omnia, were published in 1584. 

Fallow. Term, derived prob- 
ably from the Saxon fealh, a har- 
f ow, used to describe land that has 
been ploughed and harrowed but 
hearing no crop. The earliest 
rotation of crops was operated in 
the form of com, fallow, since with- 
out cleaning it was impossible to 
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grow corn on land uninterruptedly 
year after year. Rotations per- 
sisted in this simple form until the 
introduction of more diversified 
crops such as turnips, swedes, and 
rotation grasses. 

The beneficial effects of a fallow 
are biological, the ridding the land 
of weeds ; physical, the improve- 
ment of the texture of the soil by 
the alternation of dryness and wet- 
ness ; and chemical, arising from 
the accumulation of nitrates, and 
the liberation of mineral constitu- 
ents such as phosphates and potash 
in a soluble form. Since the land 
is lost to cropping for a season 
when fallowed, the operation is 
an expensive one, and modern 
methods are designed to promote 
the cleanliness of land by culti- 
vating crops which smother weed 
growth. In this category are rapes 
and kales, which are additionally 
valuable since they can be eaten 
off by stock, and thus not only 
keep weeds in check but enrich the 
soil, particularly when the stock 
receives concentrates in addition. 

Fallow Deer. Small group of 
deer, which are characterised by 
having antlers round at the base 
and palmated above. They have 
small heads, rather large ears, and 
comparatively long tails, and 
usually stand about 3 ft. high. 
The hair is generally fawn colour, 
more or less dappled with white, 
but some local races lack the white 
spots, and are of such dark brown 
as to approach black. This is the 
deer generally kept in parks in 
Great Britain, and it occurs in a 
wild state in Epping Forest. It was 
probably introduced into Great 
Britain from the Mediterranean 
district at some early period. The 
huge extinct deer of Ireland, often 
erroneously called the Irish elk, 
was a gigantic species of fallow 
deer, and stood 6 ft. high at the 
shoulder, with antlers spanning 
over 11 ft. Its remains are also 
found in England and Scotland. 
See Deer ; also Antler illus. 

FaU River. City of Massachu- 
setts, U.S.A. In Bristol co., it is a 
port of entry on Mount Hope Bay, 
50 m. S.S.W. of Boston. It has an 
inter-urban electric rly. and a com- 
modious harbour, with steamer 
connexion to New York and Phila- 
delphia. Among the leading XJ.S. 
producers of cotton goods, it 
bleaches cloth and makes textile 
machinery, and also has oil re- 
fineries. Abundant water power is 
obtained from the Pall River and 
there is a hydro-electric plant on 
the Taunton. The first settlers 
received a grant from the Ply- 
mouth colony, Pall River was part 


FALMOUTH 

of Freetown until 1803, was called 
Troy until 1834, and received a 
city charter in 1854. Disastrous 
fires occurred in 1843 and 1928. 
Many French Canadians live in the 
city. Pop. (1950) 111,963. 

Falls, Cyril Bentham (b. 
1888). British military historian. 
Educated at Bradfield College and 
London University, he served with 
distinction in the First Great War. 
During 1923-39 he held an ap- 
pointment in the historical section 
(military branch ) of the committee 
of imperial defence. One of his 
major works was the preparation 
of the official history of the land 
campaigns of 1914-18. He was 
Chichele professor of the history of 
war at Oxford University 1946-53. 
Falls, who was military correspond- 
ent to The Times from 1 939 and a 
frequent broadcaster on the course 
of the Second Great War, published 
The Nature of Modern Warfare, 
1941 ; Ordeal by Battle, 1943 ; 
The Second Great War, a Short 
Hustory, 1948; Elizabeth’s Irish 
Wars, 1950 ; A Hundred Years 
of War, 1953. He contributed to 
this Encyclopedia the article on 
the liberation of western Europe 
in the Second Great War. 

Fallujah. Town of Iraq, stand- 
ing on the Euphrates, about 40 m. 
W. of Bagdad. During operations 
against the Iraqi rebels in 1941 
their transport was bombed at 
Pallujah on May 6. British troops 
occupied the town on May 19. 

Fsdmouth. Bor., seaport, and 
former market town of Cornwall, 
England. It stands at the mouth 
— of the Fal, 11£ m. 

1 ‘ 

has a station on a 

branch rly. It is a 

port of call, and 

has an excellent 

I harbour, acces- 

^ largest 

„ , vessels ; the dry 

Falmouth arm. 1957 

enlarged and devolopc^d to accom- 
modate the largest tankers for 
repair. Ship repairing and marine 
engineering are the major in- 
dustries, 

Falmouth’s equable climate, 
abundant sunshine, and the scenery 
of the Pal estuary and the sur- 
rounding countryside make it a 
popular holiday resort. Here are 
the headquarters of the Royal 
Cornwall Yacht Club, and all the 
usual holiday sports are catered 
for. The corporation maintains 
the public library and pleasure 
grounds. The town has an ex- 
tensive promenade, tropical gar- 
dens, and a concert pavilion. 
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’ ” " — — -- ™ .* forger 

with a profitable 
field. Fifty years 
ago chipped flints 
were openly man- 
ufactured by Ed- 
ward Simpson 
(Flint Jack). 
Meillet of Poitiers 
published gro- 
tesque Palaeo- 
lithic engravings 
in 1S64. 

Experts allow 
themselves some- 

„ , , times by self-de- 

Fahuouth. The harbour of this Cornish seaport and a+fr-l 

market town at the mouth of the River Fal ception to attri- 

bute antiquity to 

Near by is Pendennis Castlel Fal- modem relics, as when W. Bode 
mouth and Camborne is the name acquired for Berlin in 1909 a wax 
of a CO. constituency. Market day, bust made by an English sculptor, 
Sat. P qp. (1951) 16,97 5. Lucas, and claimed it as the work of 

False Acacia {BoSinia pseud- Leonardo da Vinci. In 1947 a 
acacia) on Locust-tree. Tree of Butch painter, H. van Meegeren 
the family Leguminosae, native (d. 1947), was imprisoned for 

of N. America. It attains a height passing off several of his own paint- 
of 60-80 ft. Its long, narrow ings as works by Vermeer {consult 
leaves are broken up into 5-12 The Vermeer Forgeries, Jan Baes- 
pairs of oval leaflets, and at the jou, 1956). See also Imposture; 
base of the leafstalk are two sti- Literary Forgery. Consult Arch- 
pules which, on the non-flowering aeology and False Antiquities, R. 
branches, become hardened into Munro, 1905. 
persistent spines. The fragrant False Bay. Inlet of the Atlantic 
flowers are produced in long, pen- Ocean, on the E. side of the Cape of 
dent sprays, like those of the la- Good Hope. The Cape of Good 

burnum, but are white instead of 

yellow. The seed-pods, too, are like 
those of laburnum, but dark red in 
colour. The wood, though hard 
and durable, is liable to crack and 
is little used- 

False Antiquities. Alleged 
relics of the human past 
forged, deliberately falsified, or 
erroneously attributed. The chief 
motives for their production are 
desire for gain and love of mysti- 
fication. Production of copies of 
genuine originals (coins, scarabs, 
paintings, porcelain) with a fraud- 
ulent intention is on a different 

plane. To a special category should -c, , » • c i 4 . 

f j? 1 ^ 1 T. ° j False Acacia. Flower of the locust- 

be referred such hterary decep- qj America 

tions as Bertram’s fabrication {see 

Bertram, Charles Julius). Among Hope and Hangklip Cape form the 
famous modem forgeries are those W. and E. extremities. Its length 
of Shapira, a Pole, who sold a col- is 22 m. and its breadth 23 m. On 
lection of spurious Moabite pottery the western shore is Simonstown 
to the Pmssian government for {q.v.), a major naval base. 

£3,000, and afterwards offered the False Point. Cape and port of 
British Museum an alleged Mosaic India. In the Cuttack district of 
MS. on leather. The Louvre Mu- Orissa, the cape is on the Maha- 
seum, Paris, acquired, in 1896, for nadi estuary, and is situated in 
£8,000, a gold tiara inscribed to a 20° 20' N. and 86° 47' E. It is so 
Scythian king, Saitarpharnes, ' called from being mistaken by sea- 
which was found in 1903 to have men for Point Palmyras, 1° farther 
been produced in Odessa by a Bus- N. The port (opened 1860) has the 
sian workman. In 1908 scarabs best harbour, safe and completely 
recording the circumnavigation of landlocked, between Bombay and 
Africa under Pharaoh Necho, Calcutta, and there is canal com- 
led to a conviction for fraud. False munication with the interior _ of 
prehistoric remains have fur- Orissa. 


False Acacia. Flower of the locust- 
tree of North America 


False Pretences. Term used in 
English law. It is a misdemeanour 
by statute to obtain or attempt to 
obtain money or property by false 
pretences. The pretence must^ be 
false ; it must be a statement of 
fact and not merely of intention ; 
the person making it must know it 
to be false ; by it the other person 
must be induced to part with the 
money, etc., and it must be done 
with intent to defraud. The pre- 
tence may be made otherwise than 
by words — e.g. a man in an under- 
graduate’s cap and gown enters a 
shop in Oxford and obtains goods 
on credit. He has represented him- 
self to be an undergraduate of the 
university. Maximum punishment 
is imprisonment for five years. 
Sentence of up to five years’ penal 
servitude, or two years’ imprison- 
ment with hard labour, could 
formerly be passed for this offence. 

False Relation. In harmony, 
one note following a different note 
of the same letter in another part, 
e.g. C sharp in alto followed by C 
natural in tenor, in successive 
chords. It is not permitted in strict 
harmony, but is condoned if, using 
the above example, both parts 
have C sharp in the first chord. 

Falsetto (Ital.). Term applied 
to a kind of high voice of men who 
discard the natural pitch of speak- 
ing and singing in order to cultivate 
extreme high notes and sing an 
alto part. It is produced, according 
to some, by allowing only a short 
length and a portion of the breadth 
of the vocal cords to vibrate, in- 
stead of the whole. There are a 
few natural adult alto voices, but 
most choir singers who adopt this 
part are baritones or tenors, using 
their falsetto range. 

Falsification. Term used in 
connexion with accounts. The fal- 
sification of accounts by a clerk or 
servant with intent to defraud is by 
English law a misdemeanour pun- 
ishable by imprisonment. It is 
'also an offence to falsify the service 
certificate of a seaman or soldier. 
Some forms of falsification come 
under the heading of forgery {q-v.). 

Falstaff, Sir John. Comic 
character of Shakespeare. He has 
the principal part in both the plays 
named after iCing Henry the 
Fourth, and in The Merry Wives of 
Windsor. In Henry IV (I) he is 
the companion of the prince who 
becomes Henry V, and leader of a 
crowd of rascals; in Henry IV, 
(2) though he dominates the ac- 
tion, he has only one scene with 
the prince and is finally rejected 
by him. Falstaff’s death is related 
in King Henry the Fifth. The 
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Merry Wives of Windsor was 
written at the desire of Queen Eliz- 
abeth, who wished to see the fat 
knight in love ; hut the Ealstaff 
here presented is a shadow of the 
original, who was assumed to have 
been modelled on Sir John Old- 
castle For the wit which 

enables Falstaff triumphantly to 
carry off any situation, all his 
faults — cowardice, lying, drunken- 
ness, grossness — are forgiven ; he 
has “ more flesh than another 
man, and therefore more frailty.” 

, He emerges as the supreme comic 
creation in English literature ; 

“ I am not only witty in myself, 
but the cause that wit is in other 
men.” Notable interpreters of the 
part include Beerbohm Tree, 
George Robey, Robert Atkins, 
Ralph Richardson. Falstaff is the 
subject of operas by Verdi and 
Vaughan Williams (Sir John in 
Love) and a symphonic study by 
Elgar. Consult The Fortunes of 
Falstaff, J. Dover Wilson, 1943. 

Falster. Island of Denmark. It 
lies to the S. of Zealand, between 
Moen on the E. and Maribo on the 
W., separated from them by 
narrow straits. It is 28 m. from N. 
to S., with a maximum width of 
15 m. The surface is fairly level, 
but low and marshy near the coast, 
where malaria is endemic. The 
island is fertile and cultivated ; 
stock-raising, dairy-farming, and 
agriculture are the principal occu- 
pations. Sugar-beet and fruit are 
the chief crops. The largest towns 
are Nykjobing and Stubhekjdbing, 
connected by rly. Area 183 sq. m. 
Falster forms with Maribo a 
county. Pop. of island, 51,392. 

Falun. This Swedish town is 
described under its alternative 
name Fahlum. 

Faluns (Fr.). Series of loose, 
sandy shell- beds, of Miocene age. 
They occur in the Touraine area 
of the S.W. part of France. Of 
marine, shallow-water origin, they 
often contain numerous fossils. 

Fama Clamosa (Lat., crying 
report). Term used in Scottish 
Church law for any public scandal 
against a minister with which the 
authorities find it necessary to deal. 
The charge must be maintained by 
some responsible person who is 
prepared to prove it, or it must be 
a matter of such notoriety that no 
special complainant is necessary. 

Famagusta (Lat. Fama Au~ 
yusta). Seaport of Cyprus. It 
stands on the E. coast, 3 m. S. of 
ancient Salamis. The cathedral of 
S. Nicolas and a castle are notable 
features of the town. The harbour 
improvements were finished in 
1906, and a narrow gauge rly. con- 


nects the town with Nicosia and 
Kaloldiorio in the W. (71 m.). 
Agriculture is the chief occupation, 
and the town is noted for its pome- 
granates. The original Roman 
walls were strengthened by the 
Genoese and Venetians, and are 
still fairly well preserved. Here, in 
1191, Guy de Lusignan {q.v.) was 
crowned king of Cyprus by Rich- 
ard I, The town flourished under 
Venetian rule (1487—1571), but 
later was taken by the Turks, when 
its prosperity began to decline. 
An earthquake in 1735 destroyed 
it. Famagusta gives its name to an 
admin, dist. Pop. of town, 10,412. 

Jews stopped while attempting 
to enter Palestine illegally were 
placed in a camp near Famagusta 
from Aug., 1946, and admitted 
gradually under the quota system 
until the British withdrew from 
Palestine, 1948. All who remained 
were admitted by Israel, the camp 
being cleared Feb. 10, 1949. 

Famatina. Range of mts. in 
Argentina. An eastern portion of 
the Andes, in La Rioja prov. it rises 
to more than 20,000 ft. The town 
of Famatina is the headquarters 
of a mining region and is connected 
by rly. with Cordoba to the S.E.. 

Famatinite. Greyish copper 
mineral, copper antimony sulphide, 
often occurring intergrown with 
enargite, copper arsenic sulphide, 
in vein and replacement deposits ; 
also associated with pyrite, tetra- 
hedrite, chaloopyrite, barite, and 
quartz. 

Fameimian. Uppermost stage 
of the Devonian system of strati- 
fied rocks. It is well developed in 
Belgium and N. France, where it 
consists of fossiliferous shales and 
sandstones, and in Rhineland, 
where limestones also are devel- 
oped. Beds of slate near Ashbur- 
ton and the Petherwin beds near 
Dartmoor belong to this stage. 
The name is taken from the slates 
of Famenne (Belgium). 

Familiar (Lat. famiUaris). In 
the Roman Catholic Church, a per- 
son who belongs to the household 
of a pope or bishop. He must at 
least reside in the same diocese. 
The office became at one time an 
easy ladder to ordination and pre- 
ferment. Consequently, the council 
of Trent decreed that a familiar 
could not be ordained by his bishop 
unless he belonged to the same 
diocese and had lived with him 
three years. Familiars of the Holy 
Office were officials of the In- 
quisition (g'.v.) charged with the 
duty of arresting and imprisoning 
persons suspected of heresy or 
other offences against the spiritual 
authority. The name is explained 


by reference to their admission 
into the confidence of the Holy 
Office, as members of the family. 

Familiar was also the term ap- 
plied to the spirit supposed to be 
in the service of necromancers and 
witches, incarnate sometimes in 
the form of a black cat or other 
animal. In this instance the idea 
was derived from the universal 
belief in a daemon, tutelar genius, 
or guardian angel associated with 
an individual from the moment of 
birth. 8ee Demonology. 

Famille Jaime (Fr.). Much of 
the finest old Chinese pottery is 
classified into family coloured 
groups, according to the pre- 
dominating tints used. The most 
esteemed are famille rose, noire, 
fjaune, and verte (rose, black, yel- 
low, green). 

Family (Lat. familia). Group 
comprising father and mother, 
with their children. The unit of 
human society, its roots are trace- 
able in the primeval life of 
mankind. The first attempt to 
elucidate the origin of family life 
was Maine’s patriarchal theory 
(1861). Based on Roman models, 
it assumed that the primitive 
father possessed uncontrolled 
power, the f atria j>ote$tas, over his 
household. This view was im- 
pugned by MacLennan (1865), 
who postulated a primeval pro- 
miscuity, out of which emerged 
matriarchy, attributed to un- 
certain paternity ; and exogamy, 
duo to the theoretic kinship of 
the maternal clan ; while com- 
munal marriage ultimately broke 
up into polyandry and polygyny. 
Working on similar material Lewis 
Morgan (1870) observed that in 
primitive communities it was 
more customary to denote kin- 
ship by “ classificatory ” than by 
“ descriptive ” terms. The main 
classes were five in number, a 
man using the same words for all 
persons within the clan of the 
generations of his grandparents, 
parents, brothers, children, and 
grandchildren respectively. These 
systems were hailed as further 
evidence of a stage of communal 
marriage preceding the growth of 
family groups. 

Western! arck (1891) reverted to 
Darwin’s view (1871) that the 
family was from the beginning 
based upon the supremacy of the 
individual father. When the 
“ matrimonial classes ” of the 
Australian aborigines, based on the 
totem, were studied by Spencer 
and (jrillen, Howitt, and others, 
they were hold to point to a 
rimitivo form of group-marriage, 
ubsequently, Atkinson and Lang. 
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(1903) suggested that the pro- 
hibition of marriage within an 
incest-group — whence exogamy 
sprang — ^was due to the jealousy 
of the sire. The theory of pro- 
miscuity is inconsistent with the 
evidence ; the widespread vari- 
ants of the normal family are 
explicable on other grounds. 

In polygynous societies the 
family is composed of sub- 
families, which under the system 
of concubinage tend to become 
subordinate to that of the chief 
wife. The closer social relationship 
of the mother with her own child- 
ren obscures the paternal status ; 
one outcome of this is the tolera- 
tion of union with the half-sister, 
e.gr. Abraham and Sarah. 

The matriarchal system, impos- 
ing rights and duties towards the 
child, first upon the kinship group, 
and afterwards, as their repre- 
sentative, upon the mother’s 
brother, is widespread. It was 
found in Europe by the Aryan- 
speaking peoples who spread west- 
ward, bringing new conceptions of 
father-right that lay at the base of 
patriarchal society. Matriarchy 
was current in early Egypt, while 
patriarchy was well established at 
the dawn of Semitic history, which 
antedated the Aryan family. 

In aboriginal America, where 
social organizations were de- 
veloped on the Neolithic founda- 
tion brought from Eurasia, the 
family — in the sense of the home- 
stead or “ house-fire ” — is trace- 
able at every cultural level. 

In societies which recognize the 
adoption of children, the term 
family connotes not only parents 
and their offspring but also adop- 
tive parents and their adopts 
children. 

Faniily. In classification of 
plants and animals, a group of 
genera which resemble one another 
but are not marked by such 
important distinctive features as to 
justify making them into an order. 
For example, the domestic dog 
belongs to the genus Canis, which, 
with three other living and several 
extinct genera, is included in 
the family Canidae, or dog-like 
mammals ; this family forms a 
group of the order Carnivora. See 
Classification, table, pp. 2136-37. 

Family Allowances. Term 
used for state assistance to families 
with children. France, in 1913, 
and Germany, in 1936, introduced 
such allowances, with the object 
of raising the birth rate. In the 
British Commonwealth they have 
found a place in social security 
schemes. Australia, under the 


Child Endowment Act, from July 
1, 1941, allowed 10s. a week for 
each child under 16 after the first 
(for which, from 1950, 5s. was 
allowed); New Zealand from April 
1, 1946, allowed 10s. a week for 
each child under 16 ; Canada, from 
July 1, 1945, gave $3 to $8 a 
month for each child under 16 to 
families with under $1,200 a year. 

In the U.K. an act cf i945, 
effective Aug. 6, 1946, allowed 5s. 
(a sum revised from time to time) a 
week for each child after the first 
until July 31 following the 16th 
birthday of a child continuing full- 
time education. The ministry of 
national insurance administers the 
Act ; payments are drawn at post 
ofSces. Where husband and wife 
live together, or a wife separated 
from her husband has the children, 
the allowance belongs to the wife. 
At the beginning of 1949 there 
were 2,900,000 Similies drawing 
allowances for 4,600,000 children. 
Consult Family Allowances, E. 
Rathbone, new ed. 1949. 

Family Compact. Arrange- 
ments made in the 18th century be- 
tween the kings of France and 
Spain for the maintenance of an 
alliance between them, the 
Bourbons behig the family then 
ruHng over both countries. On 
Nov. 7, 1733, France and Spain 
signed a secret treaty directed 
against Austria, with whom war 
quickly followed. In Oct., 1743, 
this alliance was renewed in a new 
family compact, directed mainly 
against Great Britain, with whom 
Spain, but not France, was then 
at war. War between French and 
British quickly followed. A third 
was made in 1761, when the Seven 
Years’ War was raging. By this 
Spain entered the war. 

The term family compact was 
applied to the domination of Upper 
Canada, or Ontario, by a narrow 
circle of men, attached to England 
and the English church, in the 
early 19th century. 

Family of Love oe Famxlists. 
Religious sect, founded by Henry 
Niclaes, or Nicholas (c. 1502-80). 
Influenced by the mystical teach- 
ings of David Joris (1501-56), he 
claimed to be a recipient of divine 
revelations. The sect made its way 
to England in the reign of Edward 
VT, and had a few scattered fol- 
lowers. They taught that no one 
outside their sect could have a 
true knowledge of God ; gave all 
the chief doctrines of Christianity a 
purely allegorical interpretation ; 
and were extreme antinomians in 
practice as ■^eU as in theory. They 
became extinct about the middle 
of the 17th century. 


Family Welfare Association. 

Formed in London in 1869 as The 
Society for Organising Charitable 
Relief and Suppressing Mendicity. 
This name was later changed to 
Charity Organisation Society, and 
on Feb. 1, 1946, to Family Welfare 
Association. -The chief work of the 
association is the development 
of family case work, which is the 
art of helping people in trouble to 
make the best use of their own 
capacities, with the cooperation 
of their family and the community, 
to overcome difficulties. It also 
seeks to unite in common action 
all persons and agencies engaged 
in family case work and to en- 
courage developments necessary 
to meet new social needs. It takes 
an active part in social research 
and in practical schemes for 
raising the standard of living. Its 
London area committees main- 
tain centres for social service 
representative of the life and work 
of the district. The offices are at 
Denison House, 296, Vauxhall 
Bridge Road, London, S.W.l. 

Famine (Lat. fames, hunger). 
Period of want or scarcity of food 
supplies, usually confined to a 
more or less restricted locality. Its 
chief primary cause is deficiency 
of rainfall, but floods, frosts, 
storms, visitations of insects or 
other pests, inadequate agri- 
cultural methods, ill-directed 
labour, deficient transport, and 
the ravages of war are contri- 
butory causes. Neglect in the 
storage of food frequently brings 
about famine among primitive 
peoples, but it is sometimes to bo 
accounted for by less obvious 
reasons, such as wholesale defores- 
tation, which gives rise to local 
conditions of drought, and the de- 
pendence of a group upon one kind 
of food, as maize in S. America, rice 
in China, or the potato m Ireland. 

Although scarcity is only par- 
tially preventable, the careful 
organization and governmental 
supervision of agricultural produc- 
tion in most parts of Europe and 
America have virtually freed civili- 
zation from the dread of starvation 
in normal circumstences. But all 
the foresight and accumulated ex- 
perience of man is by no means 
equal to combating the conditions 
of serious dearth which follow pro- 
longed hostilities. During and after 
both the Great Wars famine, or 
near famine, spread widely through- 
out Europe, especially in Russia, 
Germany, Austria, the Balkans, 
Czecho-Slovakia, and certain parts 
of France and Belgium. 

The greatest recorded famines 
occurred at a fairly early period in 

Me 
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history, when the world was entire- 
ly dependent upon local and circum- 
scribed supplies. In 439 b.c. Rome 
was visited by a famine so severe 
that thousands cast themselves 
into the Tiber. In Egypt famine 
lasted A.n. 1067-72, while in 1005 
Saxon England, and eleven' years 
later the whole of Europe, experi- 
enced a prolonged period of ter- 
rible dearth. Another great Euro- 
pean famine occurred in 1162, 
driving the population in many 
countries to cannibalism and 
to brigandage. Ireland has fre- 
quently suffered from periods of 
scarcity, especially severe visita- 
tions occurring in 1491, 1822, and 
from 1846 to 1847, when the potato 
crop failed with consequences of 
the most disastrous kind, thou- 
sands perishing from the “ famine 
fever ” which followed. In the 
period of dearth which followed 
the Thirty Years’ War in Germany 
multitudes perished from hunger. 

One of the most disastrous 
famines in modem Europe was in 
Russia in 1921. At the height of 
the shortage caused by agricultural 
disruption following the revolu- 
tion, a quarter of the Russian people 
were on the verge of starvation. 
An American relief administration 
expended £12,000,000 in providing 
and distributing 800,000 tons of 
food amongst 10,500,000 people. 

N. China suffered widespread 
famine in 1877-78 and in 1920. In 
India a million persons died of star- 
vation in the famine of 1866 and 


ll' millions in 1869, and the famine 
of 1899-1900 cost a million lives. 
A famine in Bengal in 1943, result- 
ing from the failure of the Indian 
rice crop and the absence of 
supplies^ from Japanese- occupied 
countries, raised the death rate 
nearly 688,000 above the average, 
through starvation and the result- 
ant cholera epidemic. 

Famund orFaemund. Lake of 
Norway, in Hedmark co., near the 
Swedish border. It lies in a moun- 
tainous district, at an alt. of 2,199 
ft., 85 m. S.S.E. of Trondhjem. It 
is 37 m. long from N. to S., with a 
maximum width of 5 m. 

Fan (Lat. vannus). Implement 
for agitating the air, especially used 
for cooling the face. Fans have been 
used from the earliest ages in hot 
countries, and in their primitive 
form they were made of feathers 
stuck into long handles. In Europe 
they came into general use in the 
16th century, and were known as 
early as the 14th century, having 
probably been introduced from the 
East. They were usually made of 
feathers, straw, silk, etc., with 
handles of ivory, gold, silver, and 
wood, often richly carved and en- 
crusted with precious stones. 

The folding fan, an invention of 
the Japanese, was adopted in Eu- 
rope towards the end of the 16th 
century. Fan painting became an 
art in the middle of the 17th cen- 
tury, and printed fans, illustrating 
pastoral scenes, and reference to 
politics, etc , also became the 


vogue. Fans have always played a 
symbolic part in ceremonial, and 
even now are used in the East, 
and are carried on state occasions 
in papal processions in Rome. Ste 
Punkah: cons 2 iU also Pans and Fan 
Leaves, collected and described by 
Lady C. Schreiber (English), 1888 
and (Foreign) 1890; History of 
the Fan, G. W. Rhead, 1910. 

Fan Painting. Both folding 
and non-folding fans have been the 
object of elaborate decoration. 
Antoine Watteau, Nicolas Lancreti 
Jean Baptiste, Joseph Pater, Fran- 
qois Boucher, and other 18th cen- 
tury French artists produced fans 
of incomparable beauty. Among 
English artists who have practised 
the art the most notable was 
Charles Conder (1868-1909), who 
in this genre was no mean rival of 
Watteau himself. 

Fan. Mechanical appliance for 
moving air or other gas. There 
are two main types : the propeller 
fan, resembling in shape and 
principle a screw propeller; and 
the centrifugal fan. Fans are used 
to move air for ventilation pur- 
poses (e.y. the small portable 
electric fan which sots up a current 
of air within a room) ; or (extrac- 
tor fans) to withdraw used air 
from a public building. These 
duties are performed by propeller 
tyjK) fans when little resistance to. 
the flow of air from them is likely, 
since this kind of fan mainly 
speeds up the flow of air and does 
not greatly increase its pressure. 
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Fan. Standard centrifugal ventilating fan and, right, sectional diagram. 
A, fan-wheel ; B, air-inlet ; C, casing ; course of air indicated by arrows 


posers have used fanfares in opera, 
notably Beethoven, Spontini, Am- 
broise Thomas, and Wagner. 

Fang. A specialised tooth in 
poisonous snakes by which the 
venom is conveyed into the wound 
caused by the bite. In the viper 
tribe the fangs are channelled, so 
that the venom, exuding from the 
tip of the tooth, is conveyed to the 
deepest part of the wound. In cer- 
tain other snakes the fang is simply 
grooved, and most of the venom 
merely reaches the surface. The 
fangs may be either at the front of 
the ]aw or at the back. The fangs 
usually fold back against the jaw 


when not in use. The venom is 

Centrifugal fans are installed Fanar, the Turkish name for that forced through the fang partly by 
when there is considerable resist- quarter of Constantinople which constriction of the venom bag, 
ance to be overcome (e.p. when was inhabited by Greek residents, partly by pressure on the base of 
the ventilating system includes Members of this class, by means of the fang in the act of biting, 
lengths of duct or trunking, a recognized system of bribery, ob- Fang or Pangwe. Negro tribe 
through which the air must be tained nomination as rulers of of Bantu speech of Gabun and 
forced on its way to or from a principalities such as WaUachia, Spanish Guinea, living within 
building). Whereas in a propeller and set themselves to recoup their the coast-highland region bounded 

expenses by unscrupulous taxa- by the Ogowe, Ivindo, and Campos 
tion. The system of appointing rivers. They are thought to have 
fanariotes was dropped in 1821. migrated from the vaUeys of the 
Fancy. Shortened form of phan- N. Congo affluents about 1850, 
tasy. It means primarily any crea- driving the weaker aboriginal 
tion of the imagination. From this Negroes before them. They use 
it came to be used for an inclina- cross-bows and throwing-knives, 
tion or liking, and thus we.speak of ■ and are adept potters and iron- 
fanc 3 dng anything, and have the workers. The men wear bark waist- 
phrase bird fancier. The fancy is cloths, the women grass girdles, 
sometimes a term for followers of FanmaJkers* Company. Lon- 
pugilism, while De Quincey uses it ^on city livery company, incor- 
foi lovers of rare books. Fancy porated on April 
goods as a trade term refers to the 19 ^ 1709. Its 
lighter and supplementary forms address is St. 
of women’s dress, such as ribbons, Botolph’s Hall, 
gloves, veilings, etc., also to hand- Bishopsgate, 
bags and articles used to ornament E.C.2. It awards 
rooms, such as silver vases, picture a silver medal 
frames, and the like and to various g^nd money prize 
“ gadgets ” suitable for presents. j^be best stu- 

Fandango. Spanish dance. It dent of the year 
type fan the air is discharged in a is usually accompanied by casta- of the fan-engin- ^ 

direction parallel to the axis or nets to reinforce the strong rhythm, eering section of the national 
spindle of the fan, in the centri- as well as by melodic instruments, college of heating ; the Latchford 
fugal fan the air is drawn in axially It is danced by two people to prize, open to art students for s 
at the centre and discharged at the triple time. A characteristic design for a painted fan ; and £ 
periphery. The blades are curved rhythm of the music is : scholarship for wind-tunnel oi 

and are enclosed in a casing of 8 * other aeronautical research at th< 
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Fan. Side view of 
propeller fan, which 
moves air in a direc- 
tion parallel to its 
spindle axis 


V 

porated on April, 
19, 1709. Its 
address is St. 
Botolph’s Hall, 
Bishopsgate, 
E.C.2. It awards 
a silver medal 


volute shape. In mechanical 
ventilation systems the spent air 
is usually removed by extraction, 
so inducing a flow of fresh air from 
outside through the many aper- 
tures at doors and windows. 
Fans are also used to force air 


See Castanets. 

Fanfhre (Fr.) or Flourish. 
Properly, a short passage for trum- 
pets in unison, performed on state 
occasions. That used at the open- 


into rooms, or to provide a forced iiig of parliament dates from the 


draught to a furnace. See Boiler ; 
Draught ; Ventilation. 

Fanaxiotes or Phanariotes. 
Name given to the aristocratic 
Greek class in Constantinople 
(Istanbul) prominent during the 
18th century as governors of the 
E. European provinces of the 
Porte. The word is derived from 


reign of Charles II. Some com- 


and money prize 
to the best stu- 
dent of the year 

jy . f ^ • C0133lP& 11^ 8X nfl 8 

of the fan-engm- 

eering section of the national 
college of heating ; the Latchford 
prize, open to art students for a 
design for a painted fan ; and a 
scholarship for wind-tunnel or 
other aeronautical research at the 
Royal Aeronautical College. 

Fannicli) Loch of Ross and 
Cromarty, Scotland, flj m. by 1 m., 
drained by Fannich Water, 6 ^ m. 
long. The Fannich Mts. (highest 
peak Sgurr Mor, 3,637 ft.) and 
Fannich Forest (20,000 acres) lie 
to the N. of the loch. Under the 
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North of Scotland Hydro-Electric 
Board construction scheme, work 
commenced in 1946 to utilise 
Loch Fannich as a reservoir to 
feed a power station at Grudie 
Bridge in Strath Bran. 

Fanning. A coral island in the 
Pacific Ocean, lying due S. of the 
Hawaiian Islands in lat. 3° 50' N. 
and long. 159° 20' W. Administra- 
tively it is annexed to the Gilbert 
and Ellice Islands Colony, and is a 
station of the submarine cable 
between Australia and Vancouver. 
It exports mother-of-pearl, and 
there are guano deposits. Area, 
15 sq. m. Pop. 255. The name is 
also applied to a neighbouring 
group, viz. Christmas, Jarvis, 
Washington, and Palrnyra, the 
last being claimed by the U.S.A. 
The total land area is about 
260 sq. m. They were discovered 
in 1798 by Edmund Fanning. 

Fanning, Edmund (1737-1818). 
American soldier. Born at Long 
Island, New York, he graduated at 
Yale in 1757. He became a lawyer 
in N. Carolina, and occupied various 
posts in the local government, 
where his malpractices and sub- 
servience to the home government 
earned for him unpopularity. In 
1 774 he was made surveyor-general, 
and in 1777 he raised a regimep.t 
to combat the revolution. Colonel 
in the British army in 1782 and 
governor of Prince Edward Island 
in 1787, he became major-general 
in 1794 and general in 1808. In 
those years he did some voyaging 
in the Pacific. He died in London, 
Feb. 28, 1818. 

Fanning, John Thomas (1837- 
1911). American engineer. Bom at 
Norwich, Conn., he was there 
educated. He became an engineer, 
but left his profession to serve the 
North in the Civil War. He was 
for nearly fifty years one of the 
leading authorities on hydraulics, 
being concerned in the construc- 
tion of numerous waterworks and 
similar undertakings in the U.S.A. 
He was chief engineer of the water- 
power company at St. Anthony 
Falls. His Treatise on Hydraulic 
and Water Supply Engineering, 
1877, was long the best American 
book on the subject. 

Famxius, Gaius {fi. 2nd century 
B.O.). Homan annalist. He served 
in Africa, where he and Tiberius 
Gracchus were the first to mount 
the walls of Carthage 146 b.c., 
and in Spain 142. Through the 
influence of Gains Gracchus he 
obtained the consulship 122, but 
when the former proposed to 
confer full citizenship upon the 
Latins, Fannius opposed him in 
a famous speech. Orator, advocate, 


and student of philosophy, Fannius 
was best known for liis Annales, a 
history of Rome from the earliest 
days down to his own times. The 
work enjoyed a high reputation, 
and was used by Plutarch in his 
Lives of the Gracchi. 

Fano. Island of Denmark. It 
lies off the S.W. coast of Jutland, 
and its N.E. point faces Esbjerg 
on the mainland. It is 11 m. long 
and from 2 m. to .3 m. broad. There 
are three small towns on the island: 
Fano, a health resort on the W. 
coast ; Nordby, on the N.E. coast ; 
and Sonderho, in the S. Fishing is 
the main industry. Area, 20 sq. m. 

Fano (anc. Fanum Fortunae). 
Port and resort of Pesaro e 
Urbino prov., Italy. It stands on 
the Adriatic, 8 m. by rly. S.E. of 
Pesaro. It is almost enclosed by 
medieval walls, with the bastions 
facing the sea. Its cathedral and 
churches contained many pictures 
by old masters. During the Second 
Great War, the campanili (towers) 
of five of Fano’s churches were 
mined and destroyed by the Ger- 
mans, and several in their fall 
badly damaged thp building to 
which they belonged. Fano was 
taken by Polish troops of the 5th 
army, Aug. 27, 1944. The town 
possesses a fine theatre, formerly 
a palace, the remains of a triumphal 
arch of Augustus, and a palace of 
the Malatesta (undamaged). Fish- 
ing is the chief occupation of the 
inhabitants, and there is trade in 
corn, oil, and silk. The old harbour 
has silted up, and shipping is now 
conducted through a canal to the 
sea. ^ Here, in 1514, the first 
printing press wdth Arabic type 
was set up. Pom (1951) 37,912. 

Fan-palm (Livistona). Genus 
of trees of the family Palmae. 
They have very large, fan-shaped. 



F^-palm. Leaves of Livistona 
cninensis, a species from S. China 


plaited leaves, and are natives of 
Eastern Asia, Malaya, and Austral- 
asia. The best-known species are 
L. australis, from Eastern Austra- 
lia, and L. chineusis, from S. China. 

Fanshawe, Sir Richard (1608- 
66), English diplomatist and writer. 
Bom at Ware Park, Herts, he was 


appointed i n 
16,3.5 secretary 
to the embassy 

became secre- 

prince of Wales 
IkJHH and in 16 4 8 
Sir R. Fanshawe, was made treas- 
English aplomatist urer of the 
After Hardmo . 

navy under 

Prince Rupert. He was created 
a baronet in 1650. After the 
Restoration he sat in Parliament 
for Cambridge university from 
1661 until his death, and" under- 
took various missions to Spain 
and Portugal. He translated the 
Lusiads of Camoens (in captivity 
after the battle of Worcester), 
1655 ; and Guarini’s Pastor Fido’ 
1647. He died June 26, 1666. 

Fantaisistes. Group of French 
writers who, in reaction against 
symbolism and romanticism, con- 
tinued the traditional vein of 
Gallic irony, deriving inspiration 
from Villon and from the grotesques, 
especially La Fontaine. Accom- 
‘plished craftsmen, they eschewed 
the laxities of the modernists, 
Theodore de Ban vi lie and later 
Jules Laforgue and Paul Jean 
Toulet were forerunners o^fantais- 
isme, and the most important 
figures in the group were Tristan 
Der^me (b. 1889), Tristan Klingsor 
(b. 1874), Jean Marc Bernard 
(1881-1915), the Belgian Th4o 
Varlet (1878-1938), Jean Pellerin 
(1885-1920), and lAon V^rane 
(b. 1885). Francis Carco (b. 1886) 
and Pierre MacOrlan (b. 1883) 
turned from poetry to the writing 
of realistic fiction.' 

Fan Tan. A Chinese gambling 
game. The implements for playing 
consist of a bowl full of beans or 
counters and an oblong card, 
placed on a table, the comers of 
which are numbered, or assumed 
to be numbered, from 1 to 4 ; the 
lower right hand corner being 1, 
the top right hand comer 2, the 
top and bottom left hand comers 
3 and 4 respectively. Or in place 
of the card a corresponding oblong 
space is chalked upon the table. 
Bets are made upon these separate 
comers, which are decided by the 
banker taking a handful of beans 
or counters, and dividing them 
into fours ; the number of odd 
pieces over deciding the winning 
number. If there is no remainder, 
No. 4 wins. 

An American variety is played 
with an ordinary full pack of 
cards, by any number of players 
up to eight. One card is dealt to 
each player, the remainder forming 
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the stock and being placed face 
downwards upon the table. Each 
player contributes a fixed stake. 
Unless an ace has been dealt to 
him, each player draws a card 
from the stock in rotation until he 
obtains an ace ; each time he fails 
to do so, paying an ante or stake, 
which continues imtil all four are 
drawn by one or other of the 
players. The aces are laid side by 
side as they are turned up, and the 
different suits are built upon them, 
from ace to king. The player who 
first gets rid of all his cards takes 
the pool. See Gaming. 

Fantasia (Ital.). Musical com- 
position in which strict form is not 
exacted, and everything is left to 
the “ phantasy ” of the composer. 
In different centuries and coun- 
tries, this term and similar ones — 
fancy, fantasie, rhapsody, phan- 
tasy, etc. — ^have denoted greatly 
varying types of music, but all pos- 
sessing the idea of freedom from 
the more formal designs of their 
periods and surroundings. These 
terms have covered alike the 
naive old contrapuntal string trios 
of Orlando Gibbons (early 17th 
cent.), the monumental organ fan- 
tasias of J. S. Bach (early 18th 
cent.), and much worthless piano- 
forte music of the 19th century. 

Fantasia. Film by Walt Dis- 
ney, made in Hollywood, U.S.A., 
and shown in the U.K. in 1941. 
The artist’s aim was to depict in 
coloured cartoons the stories, pat- 
terns, etc., suggested by listening 
to eight pieces of classical music : 
Bach’s toccata and fugue in D 
minor, Tchaikovsky’s Nutcracker 
suite, Dukas’s Sorcerer’s Appren- 
tice, Stravinsky’s Rite of Spring, 
Beethoven’s sixth ' symphony, 
Ponchielli’s Dance of the Hours, 
Moussorgsky’s Night on the Bare 
Mountain, and Schubert’s Ave 
Maria. The orchestra was con- 
ducted by Leopold Stokowski, and 
Deems Taylor spoke a comment- 
ary. Disney’s imaginative powers 
were fully extended in creating 
themes which ranged from ab- 
stract design and fairylike beauty 
to broad comedy. 

Fantastic Symphony. Com- 
position by Berlioz (Op. 14). It 
has for sub-title ^Ipisode de la 
Vie d’un Artiste, and is a notable 
example of telling a story in 
music. This story concerns a 
young musician who, havir^ tried 
to poison himself with opium, is 
thrown into a highly nervous con- 
dition ; his sensations and mem- 
ories find utterance in the form of 
musical imagery. The image of 
the beloved recurs in idealised, 
then distorted form throughout 


the five movements : Introduction, Fan- Tracery. In Perpendicu- 
Un Bal, Scene aux Champs, lar Gothic architecture, the rich 
Marche au Supplice, and Songe tracery of a vault created by spring- 


d’une Nuit de 
Sabbat. Reputed 
to have been in- 
spired by Henrietta 
Smithson, the sym- 
phony was first 
played in Paris in 
1832. It was per- 
formed as a ballet 
(with choreography 
by Massine) by the 
de Basil company | 
at Covent Garden 
in 1936. 

Fanti (cabbage- 
eaters). Confed- 
eracy of Negro 



Fan-Tracery seen in the vaulting 
of Henry VU’s Chapel, West- 
minster Abbey, begun in 1503 


ing the stone ribs 
from their various 
points of support 
in such fashion 
that the effect is 
that of a spreading 
fan. There are fine- 
ly developed ex- 
amples in Henry 
VIPs Chapel, 
Westminster 
Abbey, in St. 
Stephen’s cloist/er 
at Westminster 
HaU, and in St. 
George’s Chapel, 
Windsor. See 


peoples of Ghana (Gold Coast), Gothic Architecture. 

West Africa, comprising the former Farad. , The practical unit of 
native states of Abeasi, Abora, electrical capacitance, or capacity. 
Anomabo, Kwaman, Mantresim, A capacitor is said to have a 
and Nkusukum. The Fanti, like capacity of 1 farad when a charge 
the Ashanti, are Akan-speakers of 1 coulomb raises the potential 
(Twi dialect subdivision), but their difference between its plates by 
numbers are fewer. They are said 1 volt. The farad being an ex- 
to have arrived in their present cessively large unit for practical 
coastal area from inland in the purposes — the capacitance of the 
17th century. Their tribal scars earth itself is only about 1/1400 
are three lines on each side of the farad — the practical unit of 10~® 
jaw-bone. farad, i,e, the micro-farad (^F) is 

Fantin-Latour, Ignaoe Henri normally used. An even smaller 
Jean Th^iodore (1836-1904). A unit, the micro-micro-farad (yu^F), 
French painter. Bom at Grenoble, or pico-farad, equal to 10"^^ farad, 

Jan. 14, 1836, is the order of capacitance which 
he went to Paris is common to radio-frequency cir- 
to study at the cuits. See Capacitance. 

Petit Nicole. As Faraday, Michael (1791- 
a result of ex- 1867). British chemist and phy- 
hibiting three sicist. The son of a blacksmith, 
portraits in 1859 he was bom at Newington Butts, 
he became ac- London, Sept. 22, 1791. After a 
quainted with short apprenticeship with a book- 
Manet (whose binder, he became laboratory 
Fantin-Latour, portrait he assistant to Sir Humphry Davy at 

French painter painted), but re- the Royal Institution. There he 

mained uninflu- quickly showed 
encedbythenew remarkable 
school. He combined realistic tech- ability as an 
nique with the vision of a poet, acute observer 
and imbued his portraits with great and original ex- 
fidelity. Many were of his friends, perimenter. In 
among them Baudelaire, Verlaine, 1813-15 he 
Rimbaud, Whistler, grouped in travelled with 
such pictures as Homage to Dela- Davy in Eur- 
oroix. The Corner of the Table, ope ; ten years _ , 

the Dubourg Pa^y (Louvre), later he became 
and Mr. and Mrs. Edwards director of the 
(National Gallery). Fantin-Latour laboratory ; and in 1833 Fullerian 
was known as a great painter professor of the Institution for life, 
of flowers before his genius in Faraday stands at the head of 
portraiture was fully revealed, scientific observers of the 19th 
TTig cool, delicate colour and pre- century, and his discoveries have 
cision of construction are remark- left their indelible mark on the 
able. A study of roses by him is progress of mankind. To(^y h^ 
in the National Gallery. The pointers to the paths of investi- 
British Museum has a collection of gation in electricity are still being 
his lithographs. He died at Bur6, followed, and results are being 
Ome, Aug. 28, 1904. A study of his obtained in accordance with his 
art by F. Gibson appeared in 1924. brilliant predictions. Faraday’s 
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earliest work under Davy was con- 
cerned with chlorine, two new com- 
binations of which he discovered. 
He followed this up with the 
liquefaction of a number of gases, 
and the discovery of new Idnds of 
optical glass. The later discovery 
was destined to lead to one of his 
most important investigations in 
electricity, that of magnetic rota- 
tory polarisation in 1846. 

Ten years of experimenting led 
Faraday on Aug. 29, 1831, to the 
greatest of his discoveries — ^the in- 
duction of electric currents. A 
disk of copper rotated between 
the poles of a horseshoe magnet ; 
two rubbing contacts closed the 
circuit ; and a galvanometer 
registered the continuous current. 
In 1833 he proved the identity of 
electricity from different sources ; 
in 1834 came the discovery of 
equivalents in electro-chemical 
decomposition ; in 1838 electro- 
static induction, followed by the 
aimouucement of the relation be- 
tween electric and magnetic 
forces. These results were given 
to the world in Nov., 1841, when 
Faraday read his first lecture on 
experimental researches to the 
Royal Society. 

His second great period of dis- 
covery began in 1845 when he re- 
tximed to the problem of the effect 
of a magnetic or electric field on 
transparent bodies. He soon 
announced the magnetisation of 
light and the theory of diamag- 
netism. This was the end of his 
original work, but he continued to 
publish Experimental Researches 
in Electricity up to 1855 ; Experi- 
mental Researches in Chemistry 
and Physics appeared in 1859. 

In 1835 Faraday was given a 
pension, and in 1858 a house at 
Hampton Court, where he^ died 
Aug. 25, 1867. Deeply religious, 
a member of the sect known as the 
Sandemanians, Faraday rigidly 
separated his religion from his 
science. In the latter, he was one 
of the most brilliant experimenters 
ever known, and to him must be 
given the credit for the solid 
foundation of electrical science as 
it is known today. 

Bibliography. The standard Life 
is by John Tyndall, 6th ed. 1894. 
Other Lives are by Bence Jones, 
1879 j J. H. Gladstone, 1872 ; 
S. P. Thompson, 1898 ; W. L. 
Randell, 1924; E. W. Ashcroft, 
1931; T. Martin, 1935. A Tribute 
to Michael Faraday, R, Appleyard, 
1931. Diary, ed. T. Martin, 4 vole., 
1932-33. 

Faraday Building. Post ofi&ce 
building in Queen Victoria St., Lon- 
don. Completed in May, 1933, and 
named after Michael Faraday, it 


houses the London trunk telephone 
exchange, the toll exchange, the 
continental telephone exchange, 
and the overseas radio telephone 
exchange. Each year it handles 
55,000,000 London and provincial 
toll calls ; • 1,300,000 continental 
calls; and over 100,000 overseas 
radio telephone calls. The four 
exchanges employ 3,500 operators 
and a staff of 600 engineers. Dur- 
ing the Second Great War, Fara- 
day Building twice received direct 
hits from bombs and was several 
times damaged by blast, but at no 
time were communications in- 
terrupted. 

Faraday’s Laws. These laws 
of electrolysis discovered by 
Michael Faraday are as follows : 
(1) In an electrolytic cell the 
amount of an ion liberated or 
deposited at an electrode is pro- 
portional to the quantity of elec- 
tricity {i.e. electric current X time) 
which has passed in a given time ; 
and (2) the masses of substances 
liberated or deposited by the same 
quantity of electricity are pro- 
portional to the*ir chemical equiva- 
lents. These quantitative laws 
permit of the measurement of the 
average electric current flowing 
in a given time through a circuit 
containing an electrolyte. See 
Current ; Electrolysis. 

Faraday Society. Founded in 
1903, to promote the study of 
electrochemistry, electrometal- 
lurgy, chemical physics, metal- 
lography, and kindred subjects. 
Among its presidents have boon 
Sir Joseph Swan, Sir Robert Had- 
field, and Sir Robert Robertson. 
The ofi&ces are at 6, Gray’s Inn 
Square, London, W.C.l. 

Faradism. Term used in electro- 
therapeutics describing an in- 
terrupted current of elSctricity. 
Faradism is helpful in diagnosing 
the nature and extent of paralysis 
and in the treatment of many 
muscular conditions. 

Farce (Fr. from Lat. farcirct to 
stuff). Dramatic piece of an es- 
sentially ridiculous character to 
which extravagant language, cari- 
cature, and ludicrous situations 
may all contribute. The modern 
farce is more closely connected 
with the ludicrous element that 
came to be grafted on to early 
morality plays, and in time came 
to be given in separate perform- 
ances. In its modern sense it has 
been succinctly defined as the 
briefer sort of comic play in which 
a more unrestricted licence of fun 
is allowed, and a stronger demand 
made upon the sense of probability. 
A critic has also said that whereas 
characters in comedy are larger 


than life, farce deals with real 
people in unreal situations. 

Modern farce may he said to have 
started with the plays of Samuel 
Foote, in the 18th century. In 
the 19th century the short farcical 
play as written by Poole, Maddison 
Morton, F. C. Burnand, and others 
was highly popular. A series of 
farces by Ben Travers, at the 
Aldwych Theatre, 1925-33, pro- 
vided some of the best examples 
in the 20th century. The word 
originally meant an interpolation, 
like an actor’s gag, hence a 
performance in which jests and 
humorous incidents predominated. 

Farcy (Lat. farciminum). Dis- 
ease affecting horses. It is a form 
of glanders (^j'.v.), and as such must 
be notified to the local authorities. 

Far East. General term for 
those parts of Asia farther east 
than the Indian sub-continent, 
that is, the Indo-Chinese and 
Malay peninsula, Indonesia, China, 
Japan, and the eastern R.S.F.S.R. 

Far East, Soviet. Area of the 
R.S.F.S.R. lying along the Pacific 
coast, fbx*inerly called the Far 
Eastern Region. Its western 
boundary is formed by the Stan- 
ovoi and associated mountain 
ranges. The area comprises the 
Amur, Lower Amur, Kamchatka, 
and Sakhalin regions ; and Kha- 
barovsk and Maritime territories. 
Within Kamchatka region lie the 
Chukchi and Koryak national 
districts. Sakhalin region includes 
all Sakhalin and the Kurile Is., 
occupied by Russia after the Second 
Great War. The Amur and Anadyr, 
and upper reaches of the Kolima, 
are the principal rivers draining the 
Soviet Far East. 

Farehaxn. Market town, sea- 
port, and urban dist. of Hampshire, 
England. It stands on a creek off 
Portsmouth Harbour, 8 m. N.W. of 
Portsmouth, and is a rly. junction. 
The chief historic buildings are 
Place House and Porchester Castle. 
There is a trade in pottery, bricks, 
com, and coal. In medieval 
times Fareham was a prosperous 
port, but now it can be reached 
only by small vessels. With Gosport 
it forms a bor. constituency. 
Market, Mon. Pop. (1961) 42,620. 

Farewell. Cape of Greenland^ 
at its southernmost point, in lat. 
59^* 50' N. It is on a small island 
off the coast, with an alt. of 1,000» 
ft. The ice drifting past it from 
the N.E. towards Davis Strait; in, 
addition to the currents, makes it 
dangerous for navigators. 

Far from the Madding 
Crowd. Novel by Thomas Hardy, 
published 1874, one of his earliest 
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tales of rustic Wessex life. The 
central character is a woman 
farmer, Bathsheba Everdene, and 
the story tells of her tragic rela- 
tions with three men. Gabriel Oak, 
in whose love she finds final repose, 
is a superb portrayal of fine and 
consistent loyalty. 

Fargo. A city of N. Dakota, 
U.S.A., the CO. seat of Cass co. 
The largest city in the state, it 
stands on the Red River of the 
North at the head of steamship 
navigation, 250 m. N-W. of Min- 
neapolis, and is served by rlys. 
and an airport. Fargo and the 
surrounding area rest on the bed of 
the glacial Lake Agassiz, which 
is among the world’s best wheat 
lands. Sweet clover has become 
an important crop here. Fargo 
is a distributing point for farm 
machinery and cars. It has meat 
packing plants and manufactures 
glass, wood, and steel products. 
Here is the state agricultural 
college. The town was settled in 
1871 and incorporated four years 
later. Nearly half the people of 
the city claim Norwegian descent. 
Pop. (1950) 38,256. 

Farida (b. 1920). Former wife 
of ex-King Farouk of Egypt. 
Daughter of Youssuf Zulfikar, a 
judge, and granddaughter of Said 
Mohammed, former premier, she 
married the king Jan. 20, 1938. 
He divorced her Nov. 17, 1948. 

Faridkot. Former princely 
state of India, merged in 1948 in 
Patiala and E. Punjab Union, it- 
self absorbed in Punjab 1956. 
Lying S. of Ferozepore it had an 
area of 643 sq. m. The ruling 
family belonged to the Sidhu- 
Barar clan of the Jats. 

Faridpur. District and town of 
Eastern Pakistan, in Dacca divi- 
sion. The name is derived from 
a Mahomedan saint, Farid Shah, 
whose shrine has been set up in 
the town. The latter is on the 
right bank of the Ganges and is 
connected by rly. with Calcutta. 
Of the total area of the district, 
2,821 sq. m., more than three- 
quarters is under culti vation. This 
swampy district grows much rice. 
Other crops are jute, which is the 
chief export, and pulses. Hand 
weaving is the principal industry. 
Pop. dist., 2,888,803; town, 17,450. 

Faridim. Hero of Persian my- 
thology. His story is told in the 
Shah-Nameh of Firdusi (Eng. 
trans. A. Rogers, 1907). Faridun 
overcomes the dragon tyrant 
Zuhak and occupies the throne. He 
is said to have reigned justly for 
500 years, and to have gone about 
the world doing good and planting 
cypresses and roses. 


Farina (Lat., meal). Starchy 
preparation used for food or in the 
industrial arts. The food-products 
of cereal grains and pulses, and 
starchy stems, roots, and tubers, 
are collectively called farinaceous. 
Farina is defined under the U.S. 
Federal Food, Drug, and Cosmetic 
Act, 1938, as a wheat food pro- 
duct representing closely ground 
endosperm particles, sufficiently 
freed from bran and germ to give 
an ash content not exceeding 0-6 
p.c. on a dry weather basis. 

The farina used for sizing cotton 
textiles is principally potato starch, 
comprising normally starch 82*70 
p.c., cellulose and ash 0*58 p.c., and 
water 16*72 p.c. It yields a thicker 
paste, and owing to its sparse nitro- 
genous matter is less liable to mil- 
dew than any other starch. It is 
mixed with wheat flour and china 
clay for stiffening fabrics, and be- 
cause of its purity is the chief 
source of dextrin. Fossil farina 
or rock-meal is a white crumbly 
form of calcium carbonate. 

Farinelli ( 1705-82). Professional 
name of the Italian singer Carlo 
Broschi. Born at Naples, Jan. 24, 

1705, Broschi 
was a pupil of 
Porpora, in 
whose opera, 
Eumene, he 
made his first 
appearance in 
1722. This 
made him 
famous, and 
procured him 
lucrative en- 
gagements i n 
Vienna and 
London. In 1736 he went to 
Madrid and became a favourite of 
Philip V. There he remained for 
25 years, being loaded with honours 
and exercising almost regal powers. 
His last years were passed at Bo- 
logna, and he died July 15, 1782. 
The exceptional beauty and range 
of Farinelli ’s voice and his won- 
derful control over it made him 
one of the most remarkable male 
sopranos who have ever lived. 

Faringdon. Market town of 
Berkshire, England, known also as 
Great Faringdon. It is 17 m. S.W. 
of Oxford, and has a railway 
station. AU Saints Church is a 
large building with brasses and 
other memorials ; other buildings 
are the market hall and Faringdon 
House. The agricultural centre 
for a large district, Faringdon 
has a trade in corn, cattle, etc. 
Market day, Tues. 

Faxingdon, Alexander Hen- 
derson, 1st Baron (1850-1934). 
British business man and poli- 


tician, He was born in London, 
Sept. 28, 1850, became a stock- 
broker, and in time was head of 
the firm of Greenwood &> Co. Hav- 
ing joined the board of the Great 
Central rly. in 1894, he became 
chairman in 1899, and deputy 
chairman of the L.N.E.R. in 1922. 
In 1898 he was returned to par- 
liament as Unionist M.P. for West 
Staffordshire, but lost his seat in 
1906. During 1913-16 Henderson 
was M.P for St. George’s, West- 
minster. In 1902 he was made a 
baronet and in 1916 a baron. On 
his death, March 17, 1934, the title 
passed to a grandson, Alexander 
(b. 1902). 

Farington, Joseph (1747- 
1821). A British painter and 
diarist. Son of a clergyman, he was ‘ 
born at Leigh, Lancs, Nov. 21, 
1747, and became a pupil of 
Richard Wilson. Elected R.A. in 
1785, he is best known for two 
collections of engraved views of 
English lakes, published in 1789 
and 1816 respectively. Farington 
was one of the first to recognize 
Constable’s originality. He died 
at Didsbury, Dec. 30, 1821. 

In 1921 the discovery of a diary 
(1793-1821) and note-books pro- 
moted him to fellowship with such 
diarists as Pepys and Evelyn. It 
was purchased and made public by 
The Morning Post, and, edited by 
J. Greig, was published in 8 vols., 
1922-28. 

Farini, Luigi Carlo (1812-66). 
Italian statesman. Bom at Russi, 
near Ravenna, Oct. 22, 1812, he 

early became 
an ardent na- 
tionalist, and 
in 1843 was 
banished from 
the papal 
states. On the 
election of 
Pius IX in 1846 
he returned to 
Rome as secre- 
tary to the 
ministry of the interior, and later 
was appointed to the department of 
public health. On the declaration 
of the Roman republic, 1849, he 
resigned, but, disappointed at the 
trend of Pius’s policy, Farini went 
to Turin, and wrote in 1851 his 
famous Lo Stato Romano dal 1815 
al 1860. The same year he became 
minister of public instruction and 
an ardent supporter of Cavour, 
creating a deep impression by his 
letters to Gladstone on Italian 
problems. In 1859 Farini was sent 
as Piedmontese commissioner to 
Modena, became dictator of the 
duchy, and negotiated the transfer 
of Modena, Parma, and Tuscany to 
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Farinelli, Italian 
male soprano 
From an engraving 



Luigi Farini, 
Italian statesman 
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Piedmont. Appointed minister of 
the interior. 1 860, he became 
premier of the new kingdom of Italy 
1861-63, and died Aug. 1, 1866. 

Faijeon. Name of a family of 
British writers and musicians. Ben- 
jamin Leopold Far jeon (1 838-1903), 
journalist and novelist, was born 
in London of Jewish descent. He 
emigrated and founded at Dunedin 
in 1861 the first newspaper pub- 
lished in New Zealand, Returning 
to London, he published Grif, 1870; 
his later novels, popular in their 
day, dealt chiefly with mysteries 
and detection of crime. He died 
July 23, 1903. He married Mar- 
garet (1853-1933), daughter of the 
American character actor, Joseph 
Jefferson, and descendant of the 
U.S. president, Thomas Jefferson. 
Of their four children : 

Harry (1878-1948), bom May 6, 
1878, studied at the R.A.M., at 
which he became professor .of 
harmony and composition, 1903. 
His compositions included a piano 
concerto ; symphony in D ; idyll for 
oboe and orchestra ; symphonic 
poem. Summer Vision; choral works 
and songs. He died Deo. 29, 1948. 

Eleanor, born Feb. 13, 1881 
made her reputation with light 
verse. Nursery Rhymes of London 
Town established her as a writer 
of whimsical imagination and 
originality. Martin Pippin in the 
Apple Orchard was one of the most 
popular of her fantasieis, and in her 
autobiographical A Nursery in the 
Nineties, 1935, she gave an in- 
timate picture of the early life of 
herself and her brothers. 

Joseph Jefferson (1883-1966) 
wrote successful crime novels 


The farm is most simply defined 
as the unit of organized production 
from the land, whether the produce 
takes the form of crops for direct 
human consumption, of animal 
products, or of vegetable fibre for 
clothing and other purposes. It 
had its beginnings with the first 
development of settled human 
communities. The size and nature 
of the unit vary widely both ac- 
cording to the type of production 
concerned and the political struc- 
ture within which land is held. 
The small holding of the Chinese 
or Indian peasant may be no 
more than an acre, while the 
ranches of America may extend 
up to 20,000 acres, and sheep and 
cattle stations in Australia up to 


and plays. His thrillers, No. 17, 
and The Green Dragon, were 
dramatised, and his later books in- 
cluded Underground, The Z Mur- 
ders, Trunk Call. A number of his 
stories and serials were broadcast. 

Herbert (1887-1945) was bom 
March 5, 1887. As journalist and 
dramatic critic he wrote for the 
Daily Herald, 1919-23 ; the Daily 
Express, 1923 ; Vogue, 1921-23, 
and 1927-35. As a dramatist he 
first achieved fame with Adver- 
tising April, 1923, and, in colla- 
boration with his sister Eleanor, 
wrote revues and light operettas, 
notable for their wit and delicate 
satire : The Two Bouquets, 1936 ; 
Nine Sharp, 1938 ; An Elephant 
in Arcady, 1939 ; Light and 
Shade, 1943. He presented a series 
of intimate revues (the Little 
Revues) at the Little Theatre, 
London, 1938-42. He died May 3, 
1945. 

Farley, John Murphy (1842- 
1918). Irish- American prelate. 
Born at Newton Hamilton, co. Ar- 
magh, April 20, 1842, he was edu- 
cated in Monaghan, New York, and 
Rome. Ordained priest in 1870, he 
was assistant pastor of S. Peter’s, 
New Brighton, Staten Island, 
1870-72 ; secretary to Archbishop 
M‘CIoskey, 1872-84; private 
chamberlain to Leo XIII, 1884 ; 
vicar-general. New York diocese, 
1891 ; and domestic prelate to 
Leo Xni, 1892. Consecrated 
auxiliary bishop of New York, 
1895, he became archbishop of 
New York, 1902, was made a 
cardinal, 1911, and died Sept. 17, 
1918. He wrote a Life of Cardinal 
M‘Closkey, 1900. 


30.000 acres. In Soviet Russia, the 
large state farms average about 

40.000 acres (see Sovkhoz), the 
collective farms about 1,200 acres 
(see Kolkhoz). The large arable 
estates of 1,000 acres upwards 
usual in central Europe up to the 
Second Great War were for the 
most part broken up immediately 
after it : ^ e.g. in Hungary, where in 
1938 thirty-six magnates owned 
over a million acres and the 

1.200.000 peasants 950,000 acres 
between them, a decree of 1946 
Umited peasants’ estates to 280 
acres, others to 140. 

The majority of farms through- 
out the world are from 3 to 500 
acres. It is generally accepted 
that, down to 10 acres, economic 


efficiency increases with decreasing 
size of holding, and that there is an 
increase in output for market in 
spi^ of greater home consumption. 
This is due, at least in part, to the 
fact that labour per acre decreases 
as the size of holding increases. 
Capital invested in buildings per 
acre also decreases with size of 
holding. 

In some countries and districts 
the farm buildings and dwelling 
houses are grouped together in 
hamlets or villages, and both live- 
stock and machinery have to be 
taken out to the land which sur- 
rounds them. More commonly 
the buildings of a farm are isolated 
in the centre of the holding. 

rr.1 Types of Farms 

The following are the chief kinds 

of farm to be found throughout 
the world ; (1) general or mixed; 
(2) dairy ; (3) purely arable ; (4) 
horticultural; (5) specialist; (6) 
ranch, cattle, or sheep station : 
(7) hill sheep. 

Family farms everywhere are 
usually general or mixed farms. 
Much of the food consumed by the 
livestock is grown on the holding, 
while their manure, returned to the 
land, helps to fertilise it, the mixed 
farm thus being the l^st means 
of keeping the land fertile. Our- 
rent tendencies are, however, to- 
wards specialisation, and the 
farmer running a mixed farm^ 
unless it is large enough to allow of 
specialist managers for its different 
branches, may tail, since he cannot 
well be a specialist in all branches. 

The dairy farm is generally a 
special type of the mixed farm in 
which livestock is restricted to 
dairy cattle. Such a farm flourishes 
particularly if within easy reach 
of a large centre of population. 
Purely arable farms are to be found 
chiefly away from cities, and are 
often devoted to monoculture. In 
the past, it has not been uncom- 
mon for a farmer to crop virgin 
land continuously for several years 
without manuring and then, whep 
its fertility has been seriously 
reduced, pass on to fresh virgin 
land. As the extent of virgin land 
decreases, and settlement in- 
creases, treatment with so-called 
artificial fertilisers, or other forms 
of manure, becomes essential. 

Fruit, vegetables, flowers, cmd 
such special crops as rhubarbs 
watercress, herbs, etc., are the 
principal products of horticultural 
farms. It is sometimes difficult tp 
differentiate between a farm end a 
market .garden, but the horticulr 
tural farm proper has some live- 
stock, and its crops, with the 
exception of trees, are grown in a 


FARM; TYPES AND PRODUCTS 

B. W. Haddon, Kauagin^ Editor, Farmer & Stockbreeder 

Farm is a term covering a unit producing a wide variety of 
mmen^s,^ hut hosed always upon the land and its fertility. See 
also Agriculture; Crops; Monoculture ; Rotation of Crips etc. 
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I. Farm building at Amp thill, Bedfordshire, a. Cattle 
shed with concrete floor and tubular stalls. 3. Four- 
furrow tractor-drawn plough. 4. Splitting back ridges in 
preparation for potato planting. 5. Drag harrow with 


automatic lift attachment. 6. Potato planting machine, 
which sows and covers two rows of potatoes at one time, 
7. Two-furrow one-way plough, constructed to plough 
I a ins. deep and to subsoil 6 ins. 


FARM: MODERN FARM BUILDINGS AND MECHANICAL CULTIVATORS 
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a’ unmg 5. Draiaer ttractar-attached) cuttitig a trenail. 6. Tractor- 

S^^'R^Arir^f o+?i^T,A^r® conveyor belt, mounted mowing maebine, with powexpoperated cutter bar. 

3. BattOT of seed dr^ attached to a tractor. 4. Power- 7- Combined tractor and plough, the bladw lifted byfiiigw-tip 
driven harrow, showing the zig-zag action of the tines, control, 8. Sack lorry-loader powered by small petrol engine 

FARM : POUI^aDRIVEN OilPLEMENTS TO AID THE FARMER 

Photo* 1 and 5 , Farmer and Stockbreeder 
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1. Combine machine, threshing com, and trussing and deliver- 4. Hay tedder at work, gathering and spacing the hay ready 
ing straw to a stack, in one operation. 2 . Self-propelled for loading. 5. Stacking straw into a Dutch bam with a 
combine harvester, cutting and threshing grain. 3. Loading petrol-driven elevator. 6. Hammer mill in which a series 
lucerne on to light two- wheeled trailer drawn by tractor, of small revolving hammers takes the place of rollers 

FARM : SPEEDY AND EFnCBENT METHODS OF HELD HARVESTING 

Photo 3 , Fanweir and Stockbreeder 
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panel ^rjDg ease of access to purpose electric motor drive. , 6 . Portable electric motor 
Manure spreadi-ikg tDWchine. 3 . Powers operating a milk churn. 7 * Mobile electric motor used for 
shearing, 4 ^leld milking bail, barn loading. 8 . Iron rick stands which raise the base of 
with mechanical milking and recoiidecatifcachment. 5 * Multi- a stack three feet clear of the ground 

FARMS VIV'TINGS AND MACHINERY OF THE FARMYARD 

tPhotog 2 and 1, Warmer and Stockbreeder 
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rotation with farm crops {see 
Rotation of Crops). 

Specialist farms concentrate in 
the main on one crop or stock ; 
many of them are associated with 
pig and poultry rearing. Hill sheep 
farms are typical of the mountain- 
ous districts of Scotland, Wales, 
and the N. of England. 

Ranches, estancias, and cattle 
and sheep stations are found in the 
open, uncultivated spaces of N. 
and S. America and of Australia, 

The farm has tended to retain 
its identity as a unit over long 
periods, and the farm buildings of 
the past have often been of very 
solid construction, unsuitable for 
adaptation to changing technical 
developments. New buildings are, 
however, frequently constructed 
on simple lines which make rapid 
adaptation to new requirements 
easy. Developments in transport, 
and in the use of machinery to do 
work previously done by human 
labour, have also influenced the 
construction of farm buildings. 

The transmission of electricity 
to the farm has probably effected 
the most revolutionary change in 
its economy. While in Denmark 
very few, even- of the smallest 
holdings, are without main elec- 
tricity, in England and Wales of 
the 290,600 farm units covered by 
the national farm survey of 1941- 
43, only 77,400 were connected to 
a public supply, more than half for 
light alone ; 8,700 had a private 
supply. The cost of installation 
and upkeep of W'iring to carry a 
comparatively small load, rather 
than lack of appreciation of the 
value of electricity to the farmer, 
hinders its wider application in 
Great Britain. Electricity prob- 
ably has most to offer to the dairy 
farmer in the form of power for 
milking machines, cooling plant, 
washing and sterilising of appara- 
tus but it has many uses in 
general and poultry farms, as well 
as in horticulture, for e.g., crop 
drying, grain sprouting, electro- 
silage, electroculture, beehive 
heating, ultra-violet irradiation, 
electric fences, temperature con- 
trol in storage places. 

Bibliography. Farm Economies, 
etc., F. App, 1929 ; The Profitable 
Small Farm, E. Graham, 1930 ; 
Change in the Farm, T. Hennell, 
1934 ; Problems of the Countryside 
0. S. Orwin, 1945. 

Farman, Henry (b. 1874). 
French aviator and aircraft de- 
signer. Son of an English journalist, 
he was born in Paris May 26, 
1874. He became a racing cyclist 
and later founded a factory 
for the production of cycles and 
motor cars. He took up aero- 


nautics in 1907 and flew the first 
Farman aircraft, a biplane, at 
Issy-les-Moulineaux. In 1908 he 
established a flying school and 
aircraft works at Buc, near Ver- 
sailles, and a year later at Reims 
became the first pilot to fly a cir- 
cuit of 100 miles. 

In 1910 Henry Farman’s brother 
Maurice founded an aircraft fac- 
tory, and in 1912 the two com- 
bined their resources to erect a 
new factory at Billancourt. They 
specialised in the construction of 
military biplanes and supplied 
large numbers to the British 
and French governments, notably 
the Maurice Farman “ Longhorn ” 
and Shorthorn.” The Farmans 
originated the pusher type of air- 
screw, and spent several years 
developing a stratosphere aero- 
plane with pressurised cabin. » 
Farmer. One who farms land, 
an agriculturist. Originally the 
word had a different meaning, re- 
ferring to one who collected the 
taxes by contract. The farmer 
collected as much as he could, but 
paid over a fixed sum, called the 
firma, to the king. There was a 
system of this kind in Rome ; it 
was followed by the sheriffs in 
medieval England. The word was 
used later for one who took over 
a piece of land, paying a fixed sum 
for the right to cultivate it. See 
Agriculture ; Farm. 

Farmer, John (1835-1901). A 
British musician. Born at Not- 
tingham, Aug. 16, 1835, he studied 

music at Leip- 
zig and Coburg, 
and afterwards 
taught it at 
Zurich. In 1862 
he settled at 
Harrow, and in 
1864 was made 
music master. 
From 1885 un- 

John Farmer, ^ til his death 
British musician July 17, 

Elliot Fry 

organist of Balliol College, Oxford, 
where he arranged Sunday even- 
ing concerts and 
founded the Mus- 
ical Society. He 
wrote songs (in- 
cluding the fa- 
mous Gaudeamus) 
and oratorios and 
edited volumes of 
songs for soldiers 
and sailors, and 
for children. 

Farmer, Sir 
John Bretland 
(1865-1944). Brit- 
ish botanist. 

Born at Ather- 


stone, April 5, 1865, and edu- 
cated at Magdalen College, Oxford, 
he was demonstrator in botany 
to the university, 1887. In 
1892 he became assistant pro- 
fessor of biology at the imperial 
college of science, S. Kensington. 
In 1895 his chair was made in- 
dependent. During 1907-29 he was 
professor of botany and director 
of the biological laboratories there. 
He organized the Forest Products 
Research Board ; and he helped to 
found a college of tropical agricul- 
ture in Trinidad. Knighted in 
1926, an F.R.S. and royal medal- 
list, Farmer died Jan. 26, 1944. 

Farmer- General. Member of 
a financial organization in France 
under the monarchy, who, in con- 
sideration of payment of an 
agreed sum to the government, 
secured the privilege of collecting 
taxes. The system, based upon 
that of the Roman publicans {q.v,), 
seems to have been in existence in 
France in the 14th century and 
was firmlv established in the 16th. 

V 

Following the Revolution the far- 
mers-general were abolished. 

Farmers’ Club. London club 
founded in 1842, for those inter- 
ested in agriculture. It is housed 
at 2, Whitehall Court, S. W. The 
term is also often applied to the co- 
operative trading societies formed 
under the auspices of the Agricul- 
tural Organization Societies of 
England, Scotland, and Ireland. 
See Agriculture. 

Farmer’s Wife, The. Comedy 
of Devon country life by Eden 
Phillpotts. Produced at the Court 
Theatre, London, March 11, 1924, 
it ran for 1,329 performances, and 
made the reputation of Sir Cedric 
Hardwicke, who appeared as 
Churdles Ash. It was revived in 
1928 and 1932. 

Famborough. Urban dist. and 
parish of Hampshire, England. It 
is 33 m. S.W. of London, and is 
served by rly. A mausoleum at- 
tached to S. Michael’s Abbey 
church, built by the Empress 
Eugenie, contains the remains of 

Napoleon III, the 

Prince Imperial, 
and the empress 
herself, who for 
many years lived 
at Farnborougb 
Hill. 

/ Farnborougb is 
the site of the 
royal aircraft es- 
tablishment con- 
trolled by the 
ministry of Supply 
(which was foun- 
ded as the Royal 
Aircraft Factory 




Faxnborough. Mausoleum m which 
Napoleon III, the Empress Eugenie, 
and the Prince Imperial are butied 
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in 1912) the largest British centre K^cter College, Oxford, he studied virtual ruler of Spain during his 
for aeronautical research. The classical architf'ctiire in Chu-many, nominal reign. With Cardinal 
establishment has many wind Clrceco, and Asia Minor. He was AHxToni hIk* worked for the re, 
tunnels for aeronautical investiga- rector of his college 19KJ--2S and storat ion of Spanish rule in the lost 
tion over a large range of speeds, vice-chancellor of the univm'sity Italian provinces, a scheme broken 
in addition to extensive scientific 1920-23. He died Marcdi 2t), 1934. only hy the demands of the Quad- 
laboratories workshops, and a The leading authority of his day on ruple Alliance in Jan., 1720. The 
lentr runwav for experimental Greek religion, Farncll published FariU’se sue(‘(’ssion ended with An- 
fivintr The Queen Bee (q.v.) The Cults of the Greek Statc*s, f.onio ( Hi79 -I731). Consult 
oUotTess target aircraft was among 1896-1909 ; Hero-Cult, 1921 ; beth Karm^se, K. Armstrong, 1892. 
manv inventions developed here. Outline of the History of (treek FaxuesG iPalaco. Building in 
Pod of Farnborough urb. dist. Religion, 1021; and his remini- Rome, on<* of the finest examples of 
(1951)' *^6 ^91 scences, An Oxonian Looks Back, latter Himaissance architecture. It 

AnMter Farnborough is a village appeared postlmmoualy - wayh'signed ami l K.guui.i l530by 

m Kent 4m SE of Bromley. ' Farnese. Name of the Italian Antmiio da Sangallo, and the work 
Farnborough Thomas Ehs- ducal family of Parma during Hu* was <‘arried on and completed hy 

KiNE May Baron {1815-86). 16th and 17th centuries, irirst MhduJangelo, Vignola, and Gia- 

British historian. Born in London appearing in lii-story as lords of como della Port a. The length of 

on Feb. 8, 1815, Famete, in Tuscany, in the 12th the front is 190 ft., and the 

he was educa- century, they bocame prominent building is 2<K) ft. deep and 97 ft. 
ted at the Bed- by the election as pope Paul III of high to tin* top of Hu* cornice. The 

ford grammar Alessandro Farnese, 15.34, hrotl^'r latt(‘r, the most striking feature, 

school. In of Giulia, favourite of poyK‘ AkiX- was adth-d by Michelangelo, who 

ander VI. In 1545 Paul gave the wm* also r( 'sponsible for the upper 

duchy of Parma 
to his natural son 
Pierluigi (1503- 
47), a notorious 
libertine, murder- 
ed by partisans 
of Charles V at 
Piacenza. Of 
Pierluigi’s sons. 



T. Erskine May, 
Baron Farnborough 


1831 he be- 
came an assis- 
tant in the 
library of the 
house of com- 
mons, and in 
1838 was called 
to the bar. In 1846 he was made 
an examiner of private hills ; in 
1847 a taxing master ; and in 
1856 a clerk assistant to the house. Aleasandro(1520- 
In 1871 he was appointed clerk of 89) became a 
the house of commons, and he cardinal in 1534, 
retired in April, 1886, dying in and completed 
London on May 17. He had been the Farnese 
made a peer a few days before his Palace (v.L) in 
death, but left no heir. Erskine Rome, while 
May’s long association with the Ottavio (1521- 
house of commons, together with 86), after a long 
his aptitude for research, made him struggle with his 
the chief authority on its proce- grandfather the 



Farnese Palace, Rome. Arcade of the courtyard, a 
magnificent ejcample o* the architectural work of 

Michelangelo 


dure. He wrote a Treatise on the pope, became 2nd ^ ^ nti. ^ 

Law, Privileges, Proceedings, and duke of Parma in 1551, recovering storey which it crowns. Thecom- 
Usage of Parliament, 1844; and Piacenza a few years latew. His son, yard on the S. side is surrounded 
devoted himself to the oonstitu- Alessandro was the famous soldier by arcades, modelled on those of 
tional history of England, and his in Spanish service, better known the Colosseum. The building was 
work dealing with the period 1760- as the 3rd duko of Parma { g.v . ). com missioned by Cardinal Ales^-, 
1860, published 1861-63, remains Elizabeth Farnese (1692-1766) dro Farnese, later Pope Pauln 
the standard authority. was the last notable member of HI, and belonged to the FanteSSf 

Fame, Fearne, or Fern Is- the family. The daughter of Odo- family until the 18th century, whei|| 
LANDS, OR The Staples. Group ardo Farnese, she married in 1714 it passed to the king of Naples. ; 
of seventeen rocky islets and rocks Philip V of Spain, whose weakness, Famham# Market town a^' 
off the coast of Northumberland, and later insanity, left her the urban district of Surrey, 

England, separated from 
the mainland by the 
Fairway Channel. Fame 
or House, the largest (I;6 
acres), was the retreat 
of S. Cuthbert (g.v.) m 
the 7th century, and 
Longstone with its light- 
house is famous for its 
association with Grace 
Barling (q.v,). 

Faraell, Lewis 
RroHARD (1856-1934). 

English scholar. He was 
bora at Salisbury Jan. 

19, 1856. As fefiow of 



S. Cuthterf's church, Inner Fame, on the 
rthe saint died in 687 


Parae, 

site of the hermitage where 

Valmtim 


It stands on the northern arm cm 
the river Wey, 38 miles 8.W. 
London, and has a railway statiohl 
At one time a centre of the 
and hop trade, it has become pay 
marily a residential area. R 
some good Georgian arciuteothst^® 
S- Andrew’s, the parish ohurd 
a fin© example of Trans^; 
architecture ; at Vernon 
Charles I slept on his 
London for execution ; And 
are 16th-o©ntury almshouses, 


residence of the bishop of 
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ford. The first castle was built in 
the 12th centurj^, but this and also 
its successor were destroyed. The 
present building dates mainly from 
the 17th century. Near the town 
are Moor Park, the residence of Sir 
W. Temple, where for a time Swift 
lived, and the ruins of Waverley 
Abbey, the earliest English Cis- 
tercian house. Farnham belonged 
to the bishop of Winchester before 
1066, and one of the bishops made 
it a chartered town. A bor. until 
1789, it gives its name to a co. con- 
stituency. Here Cobbett was born, 
his birthplace being now an inn. 
The JoUy Farmer. Caesar’s Camp, 

2 m. N., dates from the Iron Age. 
Market day, Mon. Pop. (1951) 
23, 9 1 1 . Other places called F ar nham 
are in Bucks, Dorset, and Suffolk. 

Farnham. Town of Quebec, 
Canada. It is on Yamaska river, 
in Missisquoi co., 40 m. E.S.E. of 
Montreal, and is served by C.N.R. 
andC.P.R. With a government ex- 
perimental tobacco farm, it is the 
centre of a tobacco growing region, 
and has sawmiUs and butter and 
cheese factories. Pop. (1951) 4,926. 

Famol, (John) Jeffrey (1878- 
1952). British novelist. Born Feb. 
10, 1878, educated at a private 
school, he began writing while in 
his teens. In 1902 he went to 
America, where he painted thea- 
trical scenery, and published his 
first volume, My Lady Caprice, 
1907 (later reissued as Chronicles 
of the Imp). In 1910 he returned 
to England, and with The Broad 
Highway achieved popularity as a 
writer of romance, with a special 
interest in pugilism. Later stories 
included The Amateur Grentleman, 
1913 ; Beltane the Smith, 1915 ; 
Black Bartlemy’s Treasure, 1920 ; 
The Quest of Youth, 1927 ; The 
Jade of Destiny, 1931 ; The Way 
Beyond, 1933 ; Murder by Nail, 
1942. He died Aug. 9, 1952. 

Famworth. Borough of Lan- 
cashire, England, 3 m. S.E. of 
Bolton. It is served by railway. 
Sharing in the industries of Bolton, 
it has spinning mills, engineering 
works, and machinery shops, while 
around are coalmines. S. John’s is 
the parish church. The council 
owns libraries, markets, baths, 
cemetery, and parks and recreation 
grounds. Water is supplied from 
Bolton. Famworth gives its name 
to a county constituency. It was 
chartered as a borough in 1939. 
Market days, Mon., Fri., and Sat. 
Pop. (1951) 28,616. 

Faro. Gambling card game. It is 
one of the oldest of banking games, 
supposed to be of Italian origin, 


and under the name of Pharaoh was 
very popular in the time of Louis 
XIV. It requires costly apparatus 
and a lay-out. A full pack of 52 
cards is put into a dealing box with 
an open top, one card being re- 
leased at a time. The first card in 
sight at the beginning of each deal 
is called soda and the last card left 
in the box is in hoc. The dealer or 
banker withdraws soda and places 
it some little distance away ; the 
next card, termed the loser, he lays 
by the side of the box. The third 
card taken out is the winner, which 
he places on the soda ; thus, each 
alternate card is a winner or loser, 
eventually forming two separate 
piles, with soda and loser for foun- 
dation. The object of the players 
is to forecast correctly (indicated 
by the way in which they stake 
their money upon the lay-out) 
which particular card of any suit 
will win or lose. 

Faro. Administrative dist. of 
S. Portugal, coextensive with the 
prov. of Algarve. The climate is 
genial and the soil fertile, pro- 
ducing olives, dates, almonds, figs, 
and cereals. Area 1,937 sq. m. 
Pop. (1950) 325,971. 

Faro. Seaport and city of Por- 
tugal, capital of Algarve prov., 
and an episcopal see. It stands on 
the Atlantic, at the mouth of the 
Rio Fermoso, 20 m. S.W. of 
Tavira, and is the terminus of the 
Lisbon -Faro rly. Its harbour is 
large and sheltered, but shallow 
and tidal. The town possesses a 
cathedral, a military hospital, a 
museum, and a ruined Moorish 
castle. Its large public square is 
the centre of the life of the city. It 
exports fruit, vegetables, wine, 
cork, sumach, sardines, anchovies, 
tunny, and baskets. Faro was 
taken from the Moors by Alphonso 
III of Portugal, burned by the 
English in 1596, and almost des- 
troyed by an earthquake in 1755. 
Pop. 19,695. 

Faroe Islands (Dan. Fdroerne, 
sheep island).- Group of islands in 
the N. Atlantic, belonging to Den- 
mark. The group lies about 195 m. 
N.W. of the Shetlands, and 250 m, 
S.E. of Iceland. There are 21 


islands, 17 of them inhabited. Of 
volcanic and basaltic formation, 
they are mountainous, rising in 
Slatarretinde in the island of 

Ostero to 2,890 ft., with lofty and 
steep cliffs and deep fjords, and 
separated from each other by 

swift and dangerous currents. The 
rainfall is heavy, and storms are 

frequent. Lying between lat. 61° 

20' and 62° 20' N., not a great dis- 
tance from the Arctic Circle, the 
islands are mild but moist, and the 
harbours are seldom frozen. There 
are no trees, and barley is the only 
cereal grown : turnips and pota- 
toes thrive, coal and peat are found. 

The chief industries are sheep 
raising, cattle breeding, wild-fowl- 
ing, whaling, and fishing. Sheep, 
fish (wet and dried), wool, feathers, 
skins, tallow, butter, and fish-oil 
are exported. The largest island 
is StronK), with the capital, Thors- 
havn; Sudero is the next largest. 
There are cathedral ruins in Kir- 
kebo on Strdmo. Colonised by the 
Norwegians in the 9th century, 
the Faroes became Danish in 1380. 
The people still speak an old Norse 
dialect. They have a local parlia- 
ment which in 1948 was granted 
complete autonomy by Denmark. 
In religion the Faroese are mostly 
Lutheran. The chief magistrates 
of the islands are an amtman, who 
is also a military commandant, 
and a land-vogt, who is the chief 
of the police. 

After the German invasion of 
Denmark in 1940, the Faroes were 
occupied by Great Britain to pre- 
vent their becoming a base for 
enemy operations against Allied 
shipping. A force of Royal Marines 
landed at Thorshavn without op- 
position on April 13, 1940. A radio 
station and aerodrome were laid 
out there, and R.A.F. flying- boats 
operating from the Faroes did 
invaluable work escorting convoys 
and hunting submarines. The 
British bases on the islands helped 
to prevent blockade running to the 
Norwegian coast. The islands re- 
tained their own internal adminis- 
tration, and at the end of the war 
the British garrison was withdrawn. 
Area 540 sq. m. Pop. 25,744 



Faroe Is. Klaksvig, the principal town on B6rdo Island, and Klaksvig Mountain 



FAROUK 

Farouk I (b. 1920). King of 
Egypt. Son of Fuad I and Queen 
Nazli, he was bom in Cairo» 

Feb. 11, 1920, 
and spent hi.s 
childhood in 
Naples and 
Romo. Great* 
Emir es Said, 
or prince of 
Upper Egy}>t, 
in 1933, ho 
lived in Eng- 
land l93r>-^3{}, 
when he stud- 



Farouk I, 


King of Egypt wnen ne 

led for the 
R.M.A., Woolwich. Recalled to 
Egypt on the death of his father, 
m lll36, he was invested as king 
July 29, 1937. Until then the 
royal powers were exorcised by a 
council of three regents. Farouk 
married (1) Farida Zulfikar, 1938 
(divorcing her 1948) ; they had 
three daughters ; (2) Narrirnan 

Sadek, 1951, to whom a son was 
born in Jan., 1952. Six months 
later Farouk was forced by a mili- 
tary coup to abdicate in favour of 
his son. For the events of his reign. 
see Egypt, Modern History. 

Farquhar, Geoege (167^-1707). 
Irish dramatist. Born in London- 
derry and educated at Trinity 
College, Dub- 
lin, he started 
life as an actor 
in Dublin, but 
obtained a 
commission in 
the army’', 1702. 

His first play 
was Love and 
a Bottle, 1699, 
which was 
followed by 
The Constant 
Couple, 1700; and Sir Harry 
Wildair, 1701. His most notable 
production was The Beaux’ Strata- 
gem, 1707, two characters in 
which, Lady Bountiful and Boni- 
face, the innkeeper, have passed 
into the language as types. The 
Recruiting Officer, 1706, contains 
the song Over the Hills and Far 
*, ^^^^quhar died in pecuniary 
difficulties. He had sold his com- 
mission to marry a professed 
heiress, who turned out penniless, 
^arquhar magnanimously forgave 
her. ffis large-heartedness is re- 
flected in his comedies which, not 
perhaps so witty as those of Con- 
greve, are pervaded by a sympathy 
that gives reality to plot and 
characters. His complete works, ed. 
otonehill, were issued 1930. 

1 George (b. 

1914). Welsh boxer, A native of 

on^pidy, Glam, he worked as a 
youth m the coal mines, but sought 



George Farquhar, 
Irish dramatist 
From an old print 
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a new care'cT a.s a profcHHiMiial 
boxer. From the liumlile'-it begin- 
nings, he heeame British lusavy- 
weight ehaini>ion on March 1*5, 
1937, didVating B<"n Foord, and 
in Aug. went tlie full 15 rounds 
with tloe Louis, worbi (duunpion, 
losing only on piunts. ** Tommy ” 
Farr was the tinst Briton to light 
for the worbi heavyweight tifb* 
since 1911. He, ndmquished the 
Briti.sh title early in 1938. 

Faixagtit, D.wii) Gia.soow 
(1801-79), Am<‘ri<*an saibir. Born 
at Knoxville, Timn., July 5, IHtH, 
of Spanish de.s<*enf, h<* ent**rt*d tla* 
navy, and in 1825 was promoted 
lieutenant. When Hu* Civil War 
came in IBtH, notwithstanding 
his HouthiTii birth, he otTcnni his 
services to the Washingttm gov- 
ernment, and in 1862 was given 
command of the Western (Julf 
bloekading Hrjnadron. His great 
popularity was intensified by his 
brilliant forcing of fh<* passage 
of the MissisHippi and capture of 
New Orleans, After an unsncctw- 
ful operation against Vi«*kshnrg, 
W’ith the aid of rntaritors he <le« 
feated Buchanan at .Mobile in 
1864, hut his health hedng nndcr- 
mine<l by the climnt4i he returne<i 
to New York the Hanie year, being 
made the first rear-admiral of 
the U.H. navy. In iHfifi he was pne 
moted admiral, ami retired 1867. 
He died at Bortsnumfh, New 
Hampshire, Aug, 14, IH76. 

Fwant, RnmAttn (e. 1530-89). 
British organist and eompomir. A 
gentleman of the Royal, 

Farrant was for some time (*rgan- 
ist of 8. Gecjfge’s (Ihapel. \S intlsor. 
Much of the music attiibut ad «o 
him has been fWovcKl to Im by 
other composers, htR it in pr<jbahfe 
that he compose<l the btaiutiful 
anthems, (?all to Kememhrance, 
and Hide Not Thou Thy Face. He 
died Nov. 30, 1580. 

Farrar, Freokeic William 
(183L-1903). British divine and 

Bombay, Ang. 7, 
1831, he w'as aduaatod at Lomlon 

Umversityand 
Trinity Col- 
lege. Cam- 
briilge, and bo- 
came in 1855 
an assistant 
master at Har- 
row. He wa« 
headmaster of 

Marlborough 

Odiege from 
1871 to 1876, 

Fsiiiot wrp ^ '^ben he be- 
. , cam© canon of 

Westminster and rector of S. Mar- 

appointed archdea- 
con of Westminster in 1 Sai. Farrar 


was made 

Lsp; 


« » 


barren 

jim.i, „f Oanterbiiry b 
>. Hi,". Life nf <;)irist, 1874- Tif„ 

f S. P,uil. IST'I; and LivMnf,? 

Fathers 1 'S'.m 

1 anu rs, ins.), vvere successful' 
Init he IS also nunemherod for hh 

M-hnul .t„ri,.s i„,. hiding Brio, „ 

v ’'r 'I'lr Dew 

I arrar dual March 22, 1903. 

(c. 1759- 

18-9). Brit iHb act rm. Thedaugb- 
ter of a ( orli Hurgi'tm turned actor, 

dm made her 
first London 
appearance at 
'film Hay mar- 
ket, June 9, 
1777, as Kate 

Hard easib. She 
made her d5but 
Hi Drury Lane, 
v^ept. 8, 1788, 
as Charlotte 
HuspurtinThe 
act(‘d at this 




BiSinbeth Parrea 
British actress 

A/tri >)» T , I tiu u'nrr 

Indian, am 

Hicatre ami The Haymarket 
her rc‘tircmcnt in 1797. At Druiy 
Lane Hhcam’cts'dcd Frances Abing- 
ton aa im|H‘rHonator of fine ladies, 
e.f/., Lydia Ijanguinh, Millamant, 
Uidy 'rcu/.b% ami Angcliea in Con- 
grt'vc’a Uiva for Love. In 1797 she 
marnc<i the 12fh carl of Derby. 
She dicii .April 23, 1829. 

Farren, Ellen or Nellie 
(1848 HK14}. A British actress. 
A granddaughter of William 
Farrcn (mb), 
and Iwjrn at 
Livcr{wad. Ap- 
ril 16, lH4H,ahe 
played in com- 
edy, farce, and 
b n r ! e u e 
at Sadlt*r’s 
Welia, The 
H I y m pie, 
and Queen’s. 

She joined 
John Hollings- 
head’a eompany in 1868 at the 
(old) Gaiety Theatre, where sherci 
mainiNl under his management, and 
that of George Edwardes, till her 
retirement in 1891. She was uh- 
rivalbnl as prirunpal bov. Shedi# 
April 28, HK14. 

Farren, William ( 1786-1861 ),! 
Britiah actor. H© mad© his d6bufe 
on th© Ixtmlon stage. Sept. lO, 

1818, m % 
Peter Xea^i^ 
at Oovent 
den, wh^e 
remained 
828. 



NdUe Parren, 
British actress 

Dowmy 




wmiain Farrea, 
BritBh aotor 

From « dat ^ 

Utt Mfiffttlt 



'eter at 

Lane, Get, S# 
1828, 
jn g a 

of the '* oeM 
pany till If 
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He returned to Co vent Garden, 
which he left a few ^^ears later to 
join Benjamin Webster as stage- 
manager at The Haymarket, where 
he stopped ten years. Subsequently 
he managed The Strand and The 
Olympic, taking leave of the public 
at The Haymarket, July 10, 1855, 
in his favourite part of Lord Ogleby 
in The Clandestine Marriage. As 
the old man of 18th-century 
comedy he was unrivalled. He 
died Sept. 24, 1861. 

Farrer, Thomas Henky Far- 
RER, 1st Baron (1819-99). British 
economist. The son of a London 


tion of taking up the freedom of 
the company. While this rule has 
been abandoned the company has 
long taken an active interest in 
the welfare of the craft by the offer 
of prizes for good workmanship, 
etc., and in 1890, in cooperation 
with the Royal Agricultural So- 
ciety and the Royal College of 
Veterinary Surgeons, promoted a 
scheme for the national examina- 
tion and registration of farriers or 
shoeing-smiths. The archives of 
the company were almost entirely 
destroyed by fire in 1666. Its 
offices are at 80, Bishopsgate, E.C. 


lost when a rocket bomb fell, 
March 8, 1945. Fleet Prison. 

Farrow’s Bank. Former Brit- 
ish bank- Founded in 1904 by 
Thomas Farrow (1862-1934), it 
was registered as a credit bank un- 
der the Industrial and Provident 
Societies Act. In 1907 it was regis- 
tered as a joint stock company. 
With a capital of £1,000,000, the 
bank had 75 branches, mainly in 
England. The bank closed its 
doors in Dec., 1920, with great 
loss to small depositors, and in 
1921 Farrow and another official 
were sentenced to imprisonment 


solicitor, he was 
born June 24, 

1819. Edu- 
cated at Eton 
and Balliol Col- 
lege, Oxford, 
he became a 
barrister, but 
his career was 
infl uenced by 
his close friend- ^ 
ship with Sir ' ✓ y r 

Stafford 

Northcote, who secured for him in 
1 848 a position in the board of trade. 
During 1865-88 he was permanent 
secretary to the board. He was 
instrumental in securing legislation 
concerning merchant shipping and 
bankruptcy. In 1883 he was 
made a baronet, in 1893 a baron. 
As an economist Farrer made his 
reputation after his retirement. 
He was a strong free trader and a 
critic of high national expenditure 
and bimetallism. He died Oct. 12, 
1899. Of his writings the best 
known is Studies in Currency, 1898. 

Farrier. Name given originally 
to a man who shod horses, the 
word being derived from the Latin 
fe,rrum, iron. After a time the 
farrier began to attend to the 
diseases of the horses, and farriery 
was the name for what is now 
more generally known as veterinary 
surgery (g.y.). 

Farriers’ Company, The. Lon- 
don city livery company. Dating 
from 1356 as a fraternity, it was 

granted a charter 
in 1674. Farriers, 
who were also 
called f e r r e r s, 
ferriers, and fer- 
rones, are men- 
tioned in the 13th 
century. They owe 
their ordinances to 

CoIS'arms ® complaint that 
certain unskiUed 
ferrones, having set up forges in 
the city, had caused damage to or 
loss of many horses. In 1758 an 
act of common council confirmed 
on all operative farriers the obliga- 



Farriers’ 
Company arms 


Farringdon Street. London for fraud in that connexion, 
thoroughfare running S. from Faxmkhabad. See Farukha- 
Charterhouse Street to Ludgate bad. 

Circus, E.C. Named after the city Fars or Farsistajj. District of 
ward in which it is situated, it was Persia, formerly a province. It 
built over the Fleet Ditch, now a lies on the eastern shore of the 
sewer, in 1826-30. Fleet Market, Persian Gulf. From the warm 
which once occupied the site, was coastal plain the country rises into 
opened Sept, 30, 1737, and for 92 the mts., where the climate is cold, 
years remained a centre for the sale The highest mt. is the Kuh-i-Bul, 
of meat, fish, and vegetables. It 13,000 ft. The rivers are smafi and 
was removed in 1829-30. The not numerous. There are several 
market for fruit and vegetables lakes, the principal being Niris. 
built between Farringdon Street The chief town is Shiraz, the chief 
and Shoe Lane, N. of Stonecutter port Bushire. The district con- 
st reet, and known 
as Farringdon Mar- | 
ket, was opened 
Nov. 20, 1829, but 
the site, which 
covered 1-| acres, 
was sold in 1892 
and later covered 
by a fine block of 
buildings. 

Farringdon 
Street is spanned 
by Holborn Via- 
duct, and con- 
tains the Memorial 
Hall (g.v.), bunt 
to commemorate 
the fidelity to con- 
science of 2,000 

ministers ejected parringdon Street. View looking north towards Holborn 
from the church Viaduct; on right, marked by clock, is The Pleetway House 
in 1662 by the 

Act of Conformity ; The Fleetway tainstheruinsof Persepolis, ancient 
House, headquarters of the Amal- capital of the Persian empire. Many 
gamated Press ; and is fronted on parts of the province are fertile, 
the E. side by part of the London and produce wheat, barley, rice. 
Central (Smithfield) Markets. Fleet cotton, fruits in profusion, and an 
Prison stood on ground partly excellent tobacco, 
occupied by the Memorial Hall. Farsetia. Genus of annual and 

N. of Charterhouse Street is perennial herbs and sub-shrubs of 
Farringdon Road, notable for its the family Cruciferae. Natives of 
open market and bookstalls, with S. Europe, Asia, and Africa, they 
a Metropolitan railway station have opposite, undivided- leaves, 
(Farringdon). and white or yellow flowers. 

Farringdon Road was origi- Farson, Negley (b. 1890). 

nally called Victoria Road. It ex- American journalist. Born at 
tends to King’s Cross Road, and Plainsfield, N.J., May 14, 1890, 
was made in 1856. Street and he went to Pennsylvania univer- 
road were heavily damaged by sity and became a civil engineer. 
German bombs in the Second After the First Great War he 
Great War, over 100 lives being represented the Chicago Daily 
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Kews as special correspondent in 
India and Egypt, and later in 
Europe, spending five years in 
London. He resigned in 1935. 
His two boolrs of autobiography, 
The Way of a Transgressor, 1935, 
and A Mirror for Narcissus, 1956, 
attracted wide attention. His 
other books include Bomber’s 
Moon, 1941 ; Going Fishing, 1942 ; 

and Caucasian Journey, 1951. 

Farthing (A.S. feortha, fourth). 
Name of the smallest British 
bronze coin, value one quarter of 



Farthing. Obverse and reverse of 
a 1949 George VI farthing 

a penny. From its first appear- 
ance under Edward I, until about 
1555, it was a silver coin. A cop- 
per farthing was coined in 1613, 
but did not form part of the true 
coinage tiU a reissue in 1672, under 
Charles II, who also struck a tin 
farthing, with a chcle of copper 
inset, in 1684. Copper half-far- 
things circulated between 1842- 
69. The farthing became a bronze 
coin in 1860, and has a standard 
weight of 43*750 grains. The coin 
is legal tender up to the number 
of four at one time. The wren 
design introduced on the reverse 
of the coin in 1937 is said to sym- 
bolise the least of the British coins 
by the smallest of British birds. 

Farthingale (Span, verdugado^ 
hooped). Hooped framework sup- 
porting and extending a wide 
skirt. The fashion was introduced 
from Spain into England in the 
time of Elizabeth I, and continued 
until about the middle of the 17th 
century. It grew to a prodigious 
size, the big hoop at the level of 
the hips giving a flat, circular 
surface, and keeping the skirt well 
away from the figure. The far- 
dingale, as it was then called, 
was revived in rather a different 
form in the time of Queen Anne, 
when the skirt became more beU- 
shaped. It was abolished by royal 
command in George IV’s reign, 

Farukhabad. District and 
town of Indip,. In the N. of the 
Allahabad division of the Uttar 
Union, the district has an area of 
1,642 sq. m. The town, founded 
early in the 18th century, lies near 
the Ganges, and is an important 
railway junction. Part of the town 
was formerly a cantonment. With 


Fatehgarh, 3 m. S.E., the head- 
quarters of the district, it forms a 
single municipality. Calico print- 
ing is the chief industry; brass 
utensils are made. It is also a trade 
centre. Chief crops of the dist. are 
wheat, barley, millet, gram ; the 
poppy, cotton, sugar-cane, and to- 
bacco are also grown. Pop. (1951) 
town, 74,205 ; dist., 1,092,641. 

Faxweil, Sm George (1845- 
1915). English judge. Born at 
CodsaU, Staffs, Dec. 22, 1845, ho 
was educated at Eugby and Bal- 
liol college, Oxford, and called 
to the bar in 1871. Judge of the 
high court from 1899, he gave 
judgement in the famous Taff 
Vale {q.v.) case, in 1901. Re- 
versed by the court of appeal, his 
judgement was upheld by the 
house of lords, and led directly to 
the passing of the Trade Disputes 
Act in 1906. Farwell was a lord 
of appeal 1906-13. He died 
Dec. 30, 1915. 

Fasano. Town of Italy, in the 
prov. of Brindisi. It is 35 m. by 
rly. N.W. of that port. The old 
palace of the Knights of S. John 
is now the town hall. In the 
vicinity are the ruins of Egnatia, 


thickness of fascia vary in different 
parts of the body. On the outer 
side of the thigh, e.g., it forms 
a dense, strong structure, the ilio. 
iibial band, which helps to steady 
the body in the erect position. 

Fascia or Facia (Lat. bandage, 
fillet). Architectural term applied 
originally to the bands or divisions 
of an Tonic entablature (q.v.), now 
extended to include any flat band 
or facing in an entablature. The 
strip of boarding over a shop 
front, bearing the name of the 
firm, is known as a fascia board. 

Fasciation. Abnormal growth 
of stems when they become flat- 
tened, and the branches, instead of 
being separate, coalesce with the 
stem. This is the constant condi- 
tion of the flowering parts of Gelo- 
sia cristaia (cock’s comb q.v,) ; but 
is often found in other herbs and 
trees. The willow family and the 
ash often exhibit the abnormality 
in their upper branches. 

Fascine (Lat. fascina, faggot). 
Cylindrical bundle of brushwood 
6 to 18 ft. long and 6 to 9 ins. in 
diameter used in revetments of 
military earthworks. A fascine is 
built up on trestles and com- 
pressed by means of a choker or 




an ancient port on a branch of the chains, and then bound at inter- 
Appian Way. Situated in an olive- vals with withies of flexible wood, 
growing district, Fasano has many When made of long, heavy boughs, 
oil mills. Pop. (1951) 25,302. a fascine is called a saucisson. Fas- 
cines are also used 
in making sea and 
river walls to pro- 
tect foreshores 
subject to wash- 
ing, or to collect 
sand and silt to 
raise the bottom 
of water-covered 
land to form an island, as a break- 
water against inroads or for land 
reclamation, as in tlio Netherlands. 







Fasces. Roman symbol o£ magisterial authority 


Fasces (Lat. bundles). Bun- 
dles of rods with an axe bound up 
in the centre. Such a bundle was 
the emblem of authority in ancient 
Rome, although it originated with 
the Etruscans. Fasces were car- 
ried before the consuls by lictors. 
The consul was preceded by 
twelve lictors bearing fasces, and 
the head of the state by 24 ; 
praetors of towns, of provinces, 
and of the army, had fewer. 
Under the empire the consuls, who 
then ranked merely as civil magis-. 
trates, had eight fasces. Fasces 
have been used as their emblem 
by various Italian political as- 
sociations, and were adopted' by 
Mussolini in 1919 as the badge of 
his party. See Fascism. 

Fascia* In anatomy, layer of 
connective tissue interposed be- 
tween the skin and the muscles, 
and prolonged inwards between 
the muscles so as to form sheaths 
around them. The strength and 



Fasces. Mussolini’s party badge 
applied to architecture : a factory 
at Torre di Zuino, Italy 
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FASCISM : A POUITICAL THEORY 


The 


G. M. Franzero, Journalist and Writer on Italian Affairs 

rise, doctrines, and history of the party udiich, embodied in 


Mussolini, ruled and ruined Italy bettceen 1922 and 1943- 

also Italy: Mussolini : Nazism 


See 


Fascism was the name given to 
the political theory of the Italian 
party founded by Benito Musso- 
lini in March, 1919, in Milan. It 
became, after the seizure by Musso- 
lini of power in Oct., 1922, a 
synonym for the regime that gov- 
erned Italy until July 25, 1943. 
The name, taken from the fasces 
(I'.s.), was chosen to symbolise the 
close union of its adherents : its 
emblem was the fasces of the 
hetors on a tricoloured shield. 

Fascism, as a doctrine and as a 
political conception, stood in 
direct antithesis to socialism and 
liberalism- Whereas the philoso- 
phy of both socialism and liberal- 
ism is based upon the importance 
of man as an individual, and 
national life is the sum of the 
aggregate of individuals in each 
country, according to fascism the 
state was paramount, and the 
individual of value only in so far 
as he subjected his interests to 
those of the state. No individual or 
group outside the state — political 
parties, cultural associations, econ- 
omic unions, social classes was al- 
lowed. Fascism did not recognize 
the class-struggle likewise, and 
was opposed to trade unionism. 

Fascist Scorn Sor Peace 

Fascism did not believe in the 
feasibility or utility of perpetual 
peace — a tenet which was the 
actuating principle of Italian for- 
eign policy from 1922 until 1940. 
It discarded pacifism as implying 
supine renunciation, and pro- 
claimed war as the apex of all 
human energies at their maximum 
tension. It despised all interna- 
tional structures such as the League 
of Nations — even if it accepted 
them as useful or expedient in the 
ordinary intercourse of inter- 
national relations and politics. 
Instead, fascism exalted national- 
ism as the noblest human aspira- 
tion. Lastly, fascism rejected the 
economic interpretation of felicity 
as something to be secured social- 
istically at a given stage of econo- 
mic evolution ; though it found no 
better substitute for this than its 
somewhat cumbersome and ob- 
scure conception of the corporate 
state. From such a philosophy 
there could only follow, in the 
actual application of fascism as a 
form of rule, dictatorship described 
as the totalitarian state. 

It is odd to recall that fascism 
was founded by Mussolini, who 


had been a rabid socialist. One 
explanation might be that in 1919, 
when Italy after the First Great 
War found herself in the throes of 
spiritual and economic turmoil, 
socialism in that country, as a 
doctiine, was dead, and it existed 
in practice only as a grudge. In 
such conditions, it is understand- 
able that fascism, with its con- 
ception of national will power as a 
manifestation of the country’s 
vitality, should have appealed 
strongly to the politically un- 
trained Italian masses. 

Its Revolutionary Programme 

The first programme of fascism 
(March, 1919) was decidedly revol- 
utionary. It demanded a con- 
stituent assembly which was to be 
the Italian section of the Inter- 
national Constituent Assembly of 
the Peoples ; the proclamation of 
an Italian republic ; the sove- 
reignty of the people and the ex- 
tension of the vote to women ; the 
abolition of the senate ; the aboli- 
tion of aU titles of nobility ; the 
abolition of compulsory military 
service ; international disarma- 
ment ; dissolution of limited lia- 
bility companies ; abolition of the 
banks ; conscription and limita- 
tion of private capital ; confisca- 
tion of unproductive capital ; the 
land for the peasants ; manage- 
ment of industry transport, and 
public services by unions of tech- 
nicians and workers. 

This programme, however, was 
soon abandoned, and replaced by 
propaganda likely to secure to 
the new party the financial backing 
of the industrialists and the sup- 
port of the lower middle classes, 
which in Italy are the backbone of 
the country. At the elections of 
1919 no fascist candidate was 
returned ; but during 1920 the 
new ideas gained ground, and 
Italy saw the coming into existence 
throughout the country of squadre. 
or bands of young men calling 
themselves squadrisii, mostly ex- 
servicemen made desperate by the 
prevailing disorder, who took upon 
themselves what they considered 
the defence of the nation against 
the revolutionary tyranny oi 
the “ red ” elements. At that 
time there was as yet no real fascist 
doctrine beyond this vague sense 
of outraged patriotism ; but when 
at the end of 1922 the party seized 
power, fascism soon caught the 
people’s imagination and secured 


general collaboration by a pro- 
gi’amme that can be sumined up as 
follows : the prestige of the state 
to be restored at all costs ; the 
national finances to be placed on a 
sound basis ; private property to 
be recognized in its social function; 
the state to control class con- 
flicts ; no strikes in public services 
to be tolerated ; in foreign affairs, 
Italy to reaffirm and fulfil her 
mission as the bulwark of Latin 
civilization in the Mediterranean. 

Only too soon it became clear 
that the fascist party meant to be 
one with the state, and that the 
regime was to all intents and pur- 
poses a dictator;.hip. But Musso- 
lini enjoyed a vast degree of 
popularity ; he knew the art of 
making people endure his iron fist ; 
and he never let events, internal or 
external, deflect him from making 
the entire life of the nation sub- 
servient to his ambitions and im- 
perialistic dreams. Fascism, as an 
imposition of a dictator’s will upon 
the people, touched its peak in 
June, 1940, when fascist Italy 
entered the Second Great War on 
the side of Nazi Germany, only to 
suffer defeat in evei*y field. Fascism 
ended when Mussolini was over- 
thrown on July 25, 1943. 

Interweaving State and Party 

Twenty years of dictatorial rule 
were made possible only by inter- 
weaving in the closest manner the 
state and the party, till it was 
difficult to say where the line of 
demarcation, if any, existed The 
hierarchy upon which the totali- 
tarian fascist state rested was as 
follows : Mussolini was “ chief of 
the government and Duce of 
fascism ” ; from him depended the 
government, the directorate of the 
party with its octopus-like machine 
reaching far and deep into the 
individual and collective life of the 
people ; and next to Mussolini 
stood the fascist grand council 
which was in effect the supreme 
organ of the nation and had, in 
1928, arrogated to itself the right 
of veto over the succession to the 
throne. Behind the party and 
regime was the fascist militia, 
described as volimtary although 
its members were handsomely paid 
and enjoyed exceptional privileges; 
it was nothing hut the private 
army of the fascist party. 

In the field of economics, fas- 
cism created the corporate state. 
The. basic Act, 1926, of this new 
economic system regulated the 
legal and economic representation 
of employers and workers in all 
industries, trades, and professions, 
including agriculture. Associations 
for each trade or profession were 
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formed and called corporations. 

In 1927 the whole system received 
its special labour charter, the 
essential principle of which was 
that the activities of the corpora- 
tions must never run counter to the 
interest of the state. The corpora- 
tions were empowered to settle 
disputes over wages and labour, 
and to nominate members to sit on 
their many boards ; eventually 
from the corporations were 
the representatives who in 1937 
composed the fascist chamber o 
corporations or the new kind o 
parliament of the fascist state, to 
take the place of the elective cham- 
ber of deputies, now discredited. 

The labour charter of 1927 as- 
serted the subordination of the 
individual citizen to national in- 
terests, and, although recognizing 
private initiative as the most effec- 
tive instrument of production, it 
held the organizers of industry 
responsible to the state for results. 
Rapidly the whole system turned 
the entire economy of Italy into a 
machine working solely for the 
preparation of war. State finances, 
private capital, scientific research, 
technical direction, manual and in- 
tellectual labour — everything was 
made to converge towards the 
organizing of the corporate state 
for the ultimate end of war. The 
state and its interests were the 
supreme expression of the nation’s 
life, with the dismaying result that 
when the fascist state collapsed, 
Italy crumbled into appalling 
chaos, political and economic. 

The Movement outside Italy 

The doctrine of fascism found 
many admirers, especially in its 
earlier period, when the iron rod 
of Mussolini’s rule seemed to many 
foreign onlookers to work miracles 
in redressing the course of Italy’s 
national Hfe. Even in Groat 
Britain a fascist movement sprang 
up, under the leadership of Sir 
Oswald Mosley, who in his varied 
career had been a conservative, a 
socialist, and an independent. His 
movement, modelled on German 
Nazism rather than Italian fascism, 
struggled on until it was banned in 
July, 1940. In several other coun- 
tries the doctrine of fascism made 
its influence felt under different 
names and with various degrees of 
success, notably in Hungary, 
Rumania, Belgium, Spain, and 
Argentina. The most famous 
derivative from fascism was the 
National Socialist (Nazi) move- 
ment, founded by Adolf Hitler in 
Germany, where the disciple in 
every way surpassed the master, 
with what tragic results for man- 
kind the world will never forget. 
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Fascists, British Union of. 
Political party formed by Sir Os- 
wald Mosley (ry.w.) in 1931 after the 
collapse of his New Party 
Organized on German- Italian fas- 
cist lines, the B.U.F. was anti- 
Jewish and sought to introduce the 
leadership principle into govern- 
ment. Members wore a blac>k uni- 
form, used the Nazi-fascist salute 
with upraised arm, and sang the 
Horst Wessel song with an English 
text. The badge was a lightning 
flash surrounded by a circle. The 
B.U.F. caused serious disturbances 
by uniformed marches through the 
East End of London, inembc^rs 
bearing anti-Jewish slogans, ami in 
1936 the Public Order Act forbade 
the wearing of political uniforms. 

A split occurred in 1937, when 
William Joyce {q.v.), formerly 
director of B.U.F. propaganda, 
and others broke away to form tlie 
National Socialist League. 

Early in the Second Great War 
the union organized a camiiaign for 
concluding peace with Germany. 
On May 23, 1940, the police raided 
its headquarters in W(‘stminHUT 
and arrested 34 members, in- 
cluding Mosley. The union was 
banned, July, 1940, and its leader 
and other members interned under 
defence regulation IBB {sm De- 
fence Regulations). In 1946 it was 
stated in the house of commons 
that before the war tlu5 Italian 
government subsidised the B.U.F. 
to the extent of £60,000 a year. 

Fasher, El. Town in the 
Anglo-Egyptian Sudan. Capital 
of Darhur province, it lies aootit 
200 m. W. of El Obeid, and is a 
junction on the Sudan govern- 
ment rlys. and the centre of 
caravan trade. 

Fashion (Lat. factio^ making ; 
through old French fachon, method 
or moie of making). Without los- 
ing its general meaning, the word 
fashion has now acquired so close 
a relationship to the changing 
modes of clothing, particularly 
feminine clothing, that standing 
by itself it is taken to mean 
nothing else. The origins of 
feminine fashion have been exam- 
ined throughout the centuries, 
largely by male (and frequently 
disapproving) observers. There 
exists a considerable literature on 
the subject, covering diverse con- 
siderations fanning out into psy- 
chology, history, sociological ideas 
of modesty, and the unsolved 


fashion 

problem of what constitutes 
beauty and good taste. 

Fashion in the present period of 
organized commerce in dress, 
when the trade must both create 
and meet a demand, has one con- 
stant characteristic : it must 
change ; and to serve this end pro- 
ducers of clothing have in the last 
hundred years drawn all branches 
of the cloth-making and allied 
trades into cooperation. This 
movement began in France, which 
has for centuries enjoyed a par- 
ticular jirestige in all that con- 
cerns feminine dross. 

British producers of dress are 
now following the same method, 
which involves the close working 
of dross designers with spinners 
and weavers. The technique of 
designing for fabrics is intricate, 
as yarn suitable for one cannot 
he suci^essfully W’oven into another. 
There are schools of instruction, 
anrl tlie successful designer is one 
who is thoroughly acquainted 
with the theory and practice of 
dyeing, spinning, and weaving. 

Introduction of the Short Skirt 
Sima* the French Revolution, 
changi's of fashion have been dic- 
tated chiedy by leading dress- 
makers. Their power has natur- 
ally been principally exercised to 
secure prosperity for their trade, 
rather than for any aesthetic ends. 
Thus, when war broke out in 
August, 1914, women were wear- 
ing long, narrow (hobble) skirts. 
Early in 1915 the dressmaking 
dictators of Paris, afraid that 
women would buy fewer clothes in 
the interests of economy, intro- 
duced shorter and very wide 
skirts. The market.s were flooded 
with these to such an extent that 
by 1916 a woman in a pre-war 
skirt found herself unpleasantly 
conspicuous in the street. 

The great expansion of the 
ready-made clothing trade after 
the First Great War improved 
public taste, giving a certain seU- 
eonftdoneo to the average woman 
in her ideas about clothes, and the 
big dressmaking groups have 
found their dictates ignored on 
occasion. Tight-lacing, boned col- 
lars, boned bodices, and other re: 
stricting features of dress' never 
returned after 1918, though at- 
tempts were made from time W 
time to introduce them again, tor 
the banelit of the rnauufacturers of. 
the acoaasories which such styw 
demand. In 1930 ankle-lengtk 
skirts for outdoor wear w^e 
launched on the fashion market | 
woman would have nothing w 


with them, though they aocepte^ 
iong-skirted evening dresses. Gond 



FASHION 


3273 


FASTING 


tasle was still further stimulated 
in the public by the employment 
of recognized experts in the design- 
ing of Utility iq.v.) clothing during 
and after the Second Great War. 

The influence of the films on 
women’s dress is great ;'but, while 
the fashions worn by film-actors 
are extreme, economic and other 
reasons lead to their modification 
before they are offered to the 
public. The fashion press, an ex- 
tremely popular form of reading, 
devotes itself principally to ex- 
treme modes. Its attraction, how- 
ever, is comparable to that “ win- 
dow-shopping ” which is a habit of 
many women with limited purses. 

An admirable summary of 
fashion and its influences is Miss 
Thalassa Cruso’s introduction to 
the London Museum catalogue. 
Costume Section. See Costume ; 
Dressmaking ; Shoe ; Skirt, etc. 

H. Pearl Adam 

Masculine Fashion. Fashion 
in male attire is evolutionary 
rather than subject to external 
dictation, and the changes are 
therefore slower and less percep- 
tible. The last radical change in 
W. Europe was that from knee 
breeches to trousers at the end of 
the 18th century. During the 19th 
century the skill of the English, 
and especially London, tailors in 
the making of suits from the 
heavier cloths demanded by the 
conditions of industrial urban life 
established an ascendancy and set 
the standard for Europe and 
America, and even for the Far 
East, where the wide adoption of 
European dress at the expense of 
traditional native costume was an 
indirect tribute to English tailor- 
ing. London still sets the stan- 
dard, one of quality rather than 
fashion, and unconscious rather 
than deliberate. 

The basis of men’s wear has re- 
mained the same for 150 years : 
hat, overcoat, coat, waistcoat, 
trousers. The shapes have varied 
in detail, giving rise to such 
transient extravagances as the 
shephcrd’s-plaid trousers of the 
1850s or the “ Oxford bags ” of 
the 1920s. Sometimes bright 
colours are favoured, sometimes 
the tendency is towards sombre 
hues. Commercial enterprise may 
popularise certain minor adjuncts, 
e.g. straw boaters, cummerbunds, 
spats, su^de shoes, but cannot 
ensure their endurance. Other 
modifications have sometimes been 
introduced in emulation of the 
idiosyncrasies of a public or 
popular figure of the day {e,g. 
Beau Brummell, Lord Raglan, 
Edward VII, the duke of Windsor, 


Anthony Eden), but such emula- 
tion has been both volrmtary and 
capricious. The result of any 
attempt to impose a new fashion is 
well exemplified in the failure of 
the Sandringham (or Daily Mail) 
hat, introduced 1919-20. Mascu- 
line taste shrinks from sudden 
novelty. Such changes as occur 
have usually been first thoroughly 
established in less formal garb, 
such as sports wear or undress 
service uniform. For the rest, 
much depends on the materials 
and their price, but even more, in 
Great Britain, on masculine sub- 
servience to the unwritten canons, 
taboos, and prejudices of “ good 
form,” which even on such matters 
of sartorial etiquette as the avoid- 
ance of brown shoes with a navy 
blue suit or the disregard of the 
lowest waistcoat button is not to be 
lightly altered or transgressed. 

Comfort and Informality 

The general direction of evolu- 
tion has been steadily towards 
greater informality and comfort. 
Thus the coat has gradually be- 
come a jacket, the vent at the baek, 
which ^sappeared after the First 
Great War, marking the last ves- 
tige of tails; silk hat and bowler 
have given place to the soft felt 
hat — or to none ; collars once high 
and stiff have become low and 
soft ; the elaborate stock has be- 
come a simple knotted tie ; boots 
have become shoes. A second 
tendency has been towards the 
elimination of social distinction in 
dress by the mass production of 
ready-made clothing. 

In the matter of whiskers, 
beards, and moustaches, fashions 
have changed more swiftly and 
often inexplicably. But the 
beards grown during the Crimean 
war may be held responsible for 
those of two whole generations of 
Englishmen ; Lincoln’s goatee was 
widely copied in the U.S.A. ; and 
at least two film actors, Chaplin 
and Colman, helped to establish 
moustache styles in two con- 
tinents. Nevertheless, masculine 
independence is demonstrated in 
the fact that beards were never 
less worn in Great Britain than 
throughout the reign of George V, 
a popular, yet bearded monarch. 

Consult Taste and Fashion, J. 
Laver, rev. edn. 1945. 

Gordon Stowell 

Fashoda Incident. Name given 
to an episode which occurred just 
after the British reconquest of the 
Sudan in 1898. A small French ex- 
pedition under Major (afterwards 
General) Marchand made its way 
from the French Congo to Fashoda 
(now Kodok), occupying it on 


Sept. 7, in spite of the fact that in 
1895 the British government had 
given formal notice that the Nile 
valley was within its sphere of 
influence. Sir Herbert Kitchener, 
then sirdar, w^ent at once to 
Fashoda and asked Marchand to 
withdraw. The French officer re- 
fused, but on Nov. 5, after fur- 
ther negotiations, his government 
ordered him to give up the post. 
By an agreement signed March 21, 
1899, France undertook to with- 
draw from the Nile valley, and a 
new boundary betw'een the areas 
protected by the tw’^o countries 
was outlined. The affair caused 
much excitement in both countries. 

Fast and Loose. Dishonest 
game formerly much played by 
gipsies and tricksters, knowui also 
as prick the garter. The victim w’as 
invited to push a pin or bodkin 
through a folded belt so as to fix it 
to a table, but the folds were so 
disposed by the owner that on the 
ends being pulled it came free, and 
the stake was forfeit. From this 
came the expression “ to play fast 
and loose,” Le. to repudiate e:^- 
pressed obligations which it is no 
longer convenient to acknowledge. 

Fast Castle. Ruined fortress of 
Berwickshire, Scotland. It stands 
on a steep cliff about 3 J m. N.W. of 
St. Abb’s Head, and was formerly 
a stronghold of some importance, 
though little now remains of the 
buildings. It was to Fast Castle 
that James VI of Scotland was to 
have been brought by the Gowrie 
conspirators, and it is described as 
Wolf’s Crag by Scott in The Bride 
of Lammermoor. 

Fast Colours. Broadly speak- 
ing, colours which behave satis- 
factorily in wear for a reasonable 
time — say, six months. Colours 
should be fast against sunlight and 
water, rubbing, the action of street 
mud, and of perspiration. Colours 
are frequently required to be fast 
against specific finishing or manu- 
facturing processes, e.g. against 
milling and potting. See Dyes. 

Fasti (Lat. fas, divine la-w*). 
Latin word meaning lawful, ap- 
plied to those days {dies fasti) in 
the year on which legal business 
could be done, as opposed to days 
on which it could not {dies nefasti). 
The w’ord then came to mean a 
calendar. Such calendars were of 
two kinds ; Fasti diurni, a calen- 
dar indicating religious festivals, 
market days, etc. ; Fasti annales, 
a calendar giving the names of 
the magistrates for the year and 
the chief events. 

Fasting (A.S, faestan, to hold 
fast, observe). Total or partial 
abstinence from all or special kinds 
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of food and drink. Such absli* 1 
nenco has been practised for re- r 
ligious or other reasons by people 
of all nations from early times. It a 
has formed part of both pagan and ^ 
Christian asceticism {q.y.), in a re- c 
ligious sense being enj oined or com^ \ 
mended together with prayer and c 
almsgiving, and regarded as a c 
method of self-discipline which, i 
controlling the animal appetites, f 
enables the mind more clearly to 1 
apprehend spiritual truths. 

The Mosaic law prescribed one 
great fast day in the year, the Day 
of Atonement or 10th day of the 
7th month (Lev. 16) ; others were 
added in commemoration of events 
connected with the captivity (Zech. 

8) ; anddn the O.T. many instances 
are recorded of individual and 
communal fasting. The king of 
Nineveh, when Jonah prophesied 
its fad, proclaimed a general fast, 
and the city was spared { J onah 3 ). 

In the N.T. Jesus Christ is repre- 
sented not as enjoining His dis- 
ciples to fast, but as teaching that, 
whenever fasting was undertaken, 
it was to be without ostentation 
and with purity of intention (Matt. 
6), At the same time He indicated 
that it would be a duty after His 
departure (Matt. 9 ; homily On 
Fasting ii) ; and said of certain 
demons (Mark 9, A.V.) : This kind 
can come forth by nothing but by 
prayer and fasting (R.V. omits 
“ and fasting ”)• Fasting was re- 
commended and practised by the 
apostles (Acts 13, 14 ; 2 Cor. 6, 11). 
In the early church fasts were kept 
on Wednesdays and Fridays, and 
during Lent. 

The Rules in the Churches 
Unlike the R.C, Church, the 
Church of England makes no dis- 
tinction between fasting and ab- 
stinence {see Abstinence, Days of). 
In the homily On Fasting, the 
custom IS said to be of itself a thing 
merely indifferent. It is regarded 
not as a means of grace but as a 
preparation for the means of grace, 
and is voluntary, and the rule, ob- 
ligatory among Roman Catholics 
as to partaking of the Holy Com- 
munion fasting, \b observed only 
among High Church Anglicans, i'he 
proclamation of 154S for the ab- 
staining-from flesh in Lent time (2 
and 3 Edward VI, c.l9) was issued 
for political and economic reasons. 
At the same time, the Book of Com- 
mon Prayer enumerates as days of 
fasting or abstinence the 40 days 
of Lent, Ember days, Rogation 
days, all Fridays except Christmas 
Day, and the evens or vigils of 
certain festivals where these festi- 
vals do not fall on a Monday, 
Sunday never being a fast day. 
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Fastnet, Eire. An air view, showing lighthouse (completed 
1907) and base of an earlier, demolished lighthouse 


The manner of fasting or absti- tion of life under such conditions 
nence is left to the individual. varies within wide limits. Instances 

In the Roman Catholic Church are well authenticated of survival 
all baptized persons who have com- for upwards of forty days if water is 
pleted their 21st year are bound to freely taken. The lord mayor of 
observe the days of fasting, on Cork, Terence MaeSwiney, in 1920 
which they may not eat more than fasted in ‘Brixton prison, dying, 
one full meal, this meal to be with- after abstaining from food for 73 
out flesh meat, and to be eaten days, on Oct. 25. After a prolonged 
after mid-day. The days of fasting fast the ^ stomach is unable to 
are all Lent, except Sundays, the exercise its functions normally, 
Ember days, vigils of the more and at flrst very small quantities 

of 

or adipose tissue, 
which is present 
to a varying ex- 

Fastnet, Eire. An air view, showing lighthouse (completed . . . ^ , 

1907) and base of an earlier, demolished lighthouse nearly 

all parts of 

solemn feasts, i.e. Pentecost, the tho body. Adipose tissue consists 
Assumption of the Virgin Mary, of a foundation of connective 
All Saints, and Christmas. Fasting tissue in the meshes of which are 
has always been exceptionally the fat-cells containing an oily 
strict in the Eastern (Orthodox) material which is a mixture of 
Church, in which 226 days are set palrnitin, stearin, and olein formed 
apart for it in the year ; it is by combination of fatty acids vdth 
an important religious duty among glycerol. Chemically, fat consists 
the Hindus ; and among Mahome- of carbon, oxygen, and hydrogen, 
dans, who regard tho practice as and it provides a reserve of material 
) mitigating the penalties of sin, tho which can be drawn upon to main- 
month of Ramadan (q-v,) is a tain the heat and energy of the 
period in which fasting is obliga- body. See Obesity ; also Fatty 
tory. In ancient Greece rigid fasts Acids ; Fatty Oils, etc. 

5 preceded the solemnities of tho Fatalism (Lat. /atww,, fate). 
r Elousinian mysteries ; and in Romo View that all the events of human 
5 every fifth year a general fast was life are ordained beforehand by ap 
j, held in honour of (Sires. absolute necessity. Such w^ the 

1 From a physiological or medical view of Epicurus and the otoios. 

! point of view, abstention from food and it is held by Mahomcdai^ at 

, leads to the tissues of tho body tho present day. Fatalism diW 
. being consumed in order to main- from determinism, ^ aocorclmg v 
y tain the output of heat and energy, which events stand in a relation 2. 
e Hence, progressive emaciation oc- cause and (dfeot to other 
I- curs, absorption of tho fat in the imrnt'diately preceding, m I'hw 5 

2 tissues being well marked. The asserts that, no matter how mu« 
d face becomes pale, the chocks sun- the antecedent causes ^y J®. 
3 , ken, and tho eyes hollow. Tho varied, it will not affect w 

. abdomen sinks in and the bones ordained result. See Free vm. 
f become prominent. The tern j^ra- Fata Morgana. 

3 turo is often subnormal. mirage seen in the 

a Towards the end, mental symp- sina between Sicily and 
a toms may appear and hallucina- supposed to bo the work 0 j 
if tions may bo followed by coma fata or fairy named Morgan^ « 
- and death, the immediate cause of this type of mirage, '^bxen 
r, which appears to be reduction of across calm water, j 
r. the bodily temperature. Tho dura- of 8hii>s, etc., are seen in no 
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above the real objects. The term is 
used to describe a mirage (g.v.). 

Fat Boy, The. Character in 
Dickens’s Pickwick Papers. Page- 
boy to Mr. Wardle, Joe is enor- 
mously fat, given to somnolence, 
and often quoted for his desire to 

make your hesh creep.” 

Fatehganj. A village of the 
Uttar Union, India. In the district 
of Bareilly, it is 23 m. S.E. of 
Bareilly, and was founded to com- 
memorate the British victory over 
the Rohillas in 1774. A few miles* 
N.W. in the same district there is 
another village of this name, where 
the Rohillas were defeated by the 
British in 1796, Pop. 4,200, two- 
thirds Hindus. 

Fatehgarh. Town of the Uttar 
Union, India. The headquarters of 
Farukhabad district, it forms with 
Farukhabad city, 3 m. to the N.W., 
a single municipality. The fort 
near the Ganges was built in 1714 
by Nawab Mahommed KJian. A 
monument commemorates the 
European residents who lost their 
lives in the Mutiny of 1857. See 
Farukhabad. 

Fatehpur. Dist. and town of 
the Uttar Union, India, in the 
Allahabad division. The area of 
the district, which lies between the 
Ganges and the Jumna, is 1,642 
sq. m. Slightly more than half the 
district is under cultivation, the 
chief crops being gram, barley, 
wheat, rice, and cotton. Fatehpur 
town is on the Eastern railway. 
Pop*. (1951) district, 908,985; 
town, 24,301. 

A second town of the same 
name, which is situated in the 
Barabanki district of the Uttaj 
Union, 35 m. N.E. of Lucknow, 
is noted for its old buildings, some 
of which tradition assigns to the 
14th or 15th century. Pop. (est.) 
7,500. 

A third town of the same name 
is in the Sikar district, Jaipur divi- 
sion, of Rajasthan. It is 90 m. 
N.W. of Jaipur. Pop. (1951)26,751, 

Fatehpur Sikri. Town of the 
Uttar Union, India. It is 23 m. 
W.S.W. of Agra city, and was 
founded in 1569 by the Mogul em- 
peror, Akbar, to whom the saint 
Salim Chishti foretold the birth 
of a son (the emperor Jehangir). 
A wall six miles long runs along 
three sides of Akbar’s town. The 
modern town lies near the western 
end. Prominent among the build- 
ings are the mosque with Salim 
Chishti’s mausoleum in the quad- 
rangle, the palace named after 
Akbar^s Rajput ydfe, and his owU 
palace and audience halls. Pop. 
(est.) 7,500. 


Fates. In classical mythology, 
goddesses who presided over the 
destinies of men. By the Greeks 
they w’ere called Moirai, by the 
Romans Parcae. They were three 
in number, and were daughters 
of Zeus and Themis, or daughters 
of Night and Erebus. Clotho, the 
youngest of the three sisters, held 
the distaS which spim the thread 
of life ; Lachesis mixed good and 
evil fortune with it ; Atropos cut 
the thread at the allotted moment. 
They were very powerful god- 
desses, with whose decrees even 
Zeus himself was unwilling to in- 
terfere. In art the Fates are gener- 
ally represented as aged women, 
but sometimes as maidens of grave 
mien : Clotho with a distaff or book 
of fate ; Lachesis pointing with a 
staff to a globe ; Atropos with a 
pair of scissors or a pair of scales. 

Father. Word common to most 
Indo-European languages, the 
forms of wliich differ slightly in 
accordance with phonetic laws. 
Originally denoting a male parent, 
then by extension a remoter rela- 
tionship such as ancestor or fore- 
father, it came to be appKed to the 
inventor or first person prominent 
in any art or pursuit. Thus, the 
Greek historian Herodotus is popu- 
larly called the father of history. 
Father is also a term of respect, as 
conscript fathers for the senators of 
ancient Rome ; father of his coun- 
try for Cicero, Augustus, and other 
emperors ; father Thames and 
father Tiber. Special applications 
are the Pilgrim fathers, the first 
settlers in North America ; father 
of the house, he whose membership 
of the house of commons has been 
longest without a break ; father of 
the chapel {q,v.). In theology. 
Father is used for the Supreme 
Being, the First Person of the 
Trinity ; for a priest of the Roman 
Catholic Church ; and for the 
earliest Christian writers. In Rome 
the father of the family had very 
wide powers over his children and 
household. See Family ; Fathers of 
the Church ; Patria Potestas. 

Fatherhood. Theological term 
for one aspect of the relationship 
of God to the universe generally, 
and to man particularly. In most 
ancient religious systems the idea 
of paternity, usually associated 
with that of maternity, is con- 
nected with the Deity or the chief 
of the deities wor^pped. In 
monotheistic systenas the ideas of 
paternity and maternity are com- 
bined in one God who is the cause 
and progenitor of aU existence. 

In Christian theology the term 
father is applied to the First Per- 
son of the Trinity as expressing 


both a special relationship to the 
Son and an attitude as Creator, sus- 
tainer, and chief benefactor of the 
human race. This aspect of God 
as the Father of His people was 
only gradually unfolded in the 
Hebrew Scriptures, and it was not 
until post- exilic days that the 
idea of a warrior king appears to 
have been superseded by that of 
a loving and merciful Father. The 
teaching of Christ developed the 
doctrine to a degree unknown 
before. .He claimed to be in a 
special sense the Son of God, and 
in Him all Christians are the child- 
ren of God by adoption and re- 
generation. 

Father Lasher. A member of 
either of two species of fish, Cottus 
bubalis or C. scorpius^ small sea fish 
of the order Scleroparci. 

Father of the Chapel. Name 
given to one who presides over the 
meetings of employees in a printing 
or newspaper office. See Chapel. 

Fathers of the Church. Term 
specially applied to early Christian 
writers pre-eminent for learning 
and sanctity, whose works are re- 
garded as having authority next 
after that of the Bible. The name 
seems to have been generally ac- 
cepted by the 4th century. It has, 
however, always been used rather 
loosely. Even writers like Origen, 
whose orthodoxy was open to dis- 
pute, have been included among 
those who are known as fathers of 
the church. 

The prominent writers of the 1st 
century were known as the apos- 
tolic fathers from their personal 
association with the apostles, whose 
teachings they are held to reflect. 
The list of the church fathers has 
been held to include writers down 
to the 12th century ; but in com- 
mon practice it is restricted to 
those antecedent to S. Gregory the 
Great (a.d. 604) in the Western 
Church and to John of Damascus 
(a.d. 756) in the Eastern. Some 
authorities, however, regard S. 
Bernard of Clairvaux (d. 1153) as 
the last of the fathers. 

The chief church fathers are usu- 
ally divided as follows : Doctors oj 
the church — Athanasius, Basil the 
Great, Gregory Nazianzus, Chrysos- 
tom, Ambrose, Augustine, Jerome, 
and Gregory the Great ; Ante- 
Nicene Fathers — Justin Martyr, 
Clement of Alexandria, Origen, Ter- 
tuUian, Irenaeus, Cyprian, Gregory 
Thaumaturgus ; Post-Nicene Fa- 
thers — Eusebius, Cyril of Jerusa- 
lem, Gregory of Nyssa, Theodoret, 
Hilary of Poitiers, Hilary of Arles, 
Leo the Great, John of Damascus, 
and others. T?he Venerable Bede 
is included in the last category. 
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In the Roman Church, the 
fathers, in their testimony to the 
fundamental doctrines of the faith, 
are held to be without fault, and 
their teaching is to be accepted 
without question ; but in details 
and method of teaching they are of 
varying authority and value. 
Among Protestants no such au- 
thority is assigned to them ; but 
the general concensus of the fathers 
is regarded as of the highest im- 
portance as showing how the early 
Church understood the teaching of 
Christ and His Apostles. The writ- 
ings of all the chief fathers of the 
Church are included in Migne’s edi- 
tion, in 387 large volumes, 1844- 
66 ; and most of them have been 
translated into English. 

Fathom. JN’auti cal measure 6 ft. 
in length. Cables, etc., are mea- 
sured by the fathom, and lead lines 
are marked off in fathom spaces. 

Fatigue. Condition produced 
by prolonged or excessive output of 
activity, due partly to consump- 
tion of the available energy-pro- 
ducing materials, and partly to the 
accumulation in the tissues of the 
waste products formed during these 
efforts. The physiology of fatigue 
in a single muscle can be studied 
graphically with the aid of the 
muscle-nerve preparation, obtained 
by dissecting out the gastro- 
cnemius muscle from the leg of a 
frog with the nerve attached. In 
the living being, besides the changes 
in the muscles, the development 
of fatigue is increased by the 
exhaustion of the central nervous 
fiystern which follows the accu- 
mulation of waste products in the 
blood. Mental or emotional 
fatigue, however real, can scarcely 
be measured, though it was studied 
in both Great Wars. 

Fatigue* In metallurgy, term 
used to describe the effect on 
metals of repeated stresses. Metals 
possess easily measured limits of 
elasticity and strength and, under 
normal conditions, they wiU not 
fail unless these limits are ex- 
ceeded. But if a much lower stress, 
about half the ultimate tensile 
stress, be applied repeatedly, either 
being reduced to zero or reversed 
between applications, the metal 
becomes fatigued and does even- 
tually fail. 

Failure starts at one or more 
points where ^stress becomes com- 
centrated ; these may be slag 
inclusions, tool marks, sharp 
fillets, oil holes, corrosion pits, etc. 
The hair-line crack proceeds along 
the amorphous material at the 
boundaries of the metallic grains 
or in slip bands. After some per- 
iod, these fine cracks reduce the 


effective cross-section of the article. 
An examination of the broken sur- 
face of such a failure shows two 
quite different areas ; there is a 
portion comparatively smooth and 
discoloured, while the rest of the 
surfa.ce appears either fibrous or 
crystalline, because of the final 
tearing of the unaffected metal, 
which can no longer bear the load. 
This type of rapidly alternating 
stress is commonly met with in 
practice, so it is essential for the 
engineer to have a method of mea- 
suring the susceptibility to such 
stresses of different metals and 
alloys. A number of similar test 
pieces must be subjected to differ- 
ent stresses until fracture occurs 
or until the number of reversals 
exceeds ten millions, when the 
stress is assumed to be within the 
fatigue limit. Generally steels with 
a higher tensile stress have greater 
resistance to fatigue, but local con- 
centrations of stress upset this 
relationship. Fatigue under con- 
ditions favouring metallic corro- 
sion is usually more rapid than 
failure due to fatigue under normal 
conditions. 

Fatigue (BT.Jaiiguer, to weary). 
Military term applied to duties as 
distinct from the use of arms. 
Normally fatigues are duties per- 
formed by troops in connexion 
with administration of camps and 
barracks, and include carrying 
coal, loading baggage, cleansing 
surface drains and flushing latrines, 
sweeping yards, clearing snow, 
moving ammunition, carrying wa- 
ter, etc. Men engaged on fatigues 
are known as a working party. 
Fatigues form part of the punish- 
ment of men confined to barracks 
or undergoing detention. 

Fatima (c. 606-632). Daughter 
of Mahomet by his first wife Kadi- 
jah. Born at Mecca, she was the 
prophet’s favourite daughter, and 
was called by him one of the four 
perfect women in the world. She 
bore her husband Ali three sons, 
Al-Hassan, Al-Hussein, and Al- 
Muhsin. From the ffrst two are 
descended the Fatimide caliphs of 
N. Africa and Syria. 

Another Fatima was the hero- 
ine of Porrault’s story of Blue- 
beard, where, as his last wife, 
she discovered the bodies of her 
predecessors. (See Bluebeard.) The 
name also occurs as that of an en- 
chantress in the Arabian Nights 
story of Sindbad the sailor. 

Fatshan. City of China, in the 
proj: of Kwangtung. It lies in the 
Si-Kiang and Pe-Kiang delta, 7 m. 
b.W, of Canton. It has iron and 
steel industries, and a trade in 
cereals, oil, timber, and ofiissia. At 


• 1 , ’ — '-'i oainesp 

junks were destroyed by British 
naval forces during the war of 
18o7. Pop. est. 400,000. 

Fatty Acids. Scries of mono- 
basic acids with the general for- 
mula CnH 2 n 02 , so called because 
many of them occur in natural 
fats. {See Putty Oils.) They are 
colourless liquids or solids, the 
lower members of the group possess- 
mg a sharp smell and sour taste. 
Xhc formula given above requires 
the nuinher of hydrogen atoms to 
be double the carbon atoms 
in each avid. The following is a 
list of fatty acids, a.n*anged in 
order of their carbon atoms : 


CHjOg — Formic 
CsHjnOa — Acetic 
CjHflO, — Propionic 
C^HaOa — Butyric 
CiHfiOj — Tsobutyrio 
CbHioO# — Valeric 
CrHidOji — Isovaleric 
CjHioOa — Methyle thy] acetic 
CbHjoOs — Trimethylacetic 
CsHiaOj — Caproic 
C7H,tOa — Oenauthylic 
GbHj,Oj — Caprvlio 
CoHigOa — Pelargonio 
CioHjoOb — Capric 

— XJndecylic 
CjjHj/,), — Laurie 
GiaHsaGg — Trideeylie 
CiJdagOg — Myristic 
C,uH,oOj — Isoeetic 
CjaHgjO, — Palmitio 
Gi7H840, — Daturio 
CigHsoO, — Stearic 
C^oHioO, — Arachidic 
GiiHiiO, — Behonie 
CttHtgO* — Lignocerio 
GtiHigO, — Carnaubio 
CjbHboO, — Hyaenic 
Gj 7 Hj 40 j -— Corotic 
C,„H,„i()s — Melissic 


The fatty acids may be roughly 
divided into two classes, liquid and 
solid. Those containing ten or more 
atoms of carbon are solids. All 
dissolve readily in alcohol and 
ether. The lower members of the 
scTios are soluble in water, but 
the solubility decreases as the 
number of carbon atoms increases. 
The acidity diminishes with the 
increase in the carbon atoms, this 
property being utilised in a pron 
cess for separating the various 
acids. Another process of separ-i 
ation depends upon the progress 
sive dtiCToase in the solubility of th^ 
barium, magnesium, and lea^ 
salts. All the fatty acids, except 
formic and acetic, are oily oy 
greasy. The boiling-point rises 
about 19” for each addition of 09 
in the formula, in acids from formic 
to caprio. The melting points of 
the solids show a similar rise. The 
volatility of the acids decreases 
as the carbon atoms increase, so 
that lauric acid and those higher 
in the series can be distilled with- 



FATTY COMPOUNDS 


3277 


FATTY OILS 


out decomposition only under 
diminished pressure. The acids 
with an odd number of carbon 
atoms are comparatively rare. 

Fatty Compounds. In organic 
chemistry, those in which the car- 
bon atoms are connected together 
by a single linking. They are also 
known as saturated compounds be- 
cause chemical changes are brought 
about by substituting one atom or 
group by other groups. Another 
series of organic compounds con- 
taining less hydrogen than the 
fatty compounds are known as un- 
saturated compounds, as they can 
combine directly with hydrogen or 
chlorine. The fatty acids belong 
to the group of fatty compounds. 

Fatty Degeneration. Change in 
the cells of animal tissues in which 
the constituents of the cell become 
partly broken down into fat. It 
may be the result of various dis- 
eases, e.g. pernicious anaemia, or 
poisoning by certain substances, 
such as phosphorus or arsenic, or, 
more frequently, may follow lessen- 
ing of the blood supply to an organ 
owing to narrowing of the arteries. 
The last is the usual cause of fatty 
degeneration of the heart. 

Fatty Oils (formerly called 
fixed oils). Oils which, unlike 
hydrocarbon and essential oils, are 
not volatile without decomposition 
and cannot be distiUed in steam 
from the raw materials in which 
they occur. On treatment with 
caustic alkali fatty oils, unlike 
others, form soaps. They are 
neutral bodies, and when pure are 
almost tasteless and odourless. 
Virtually insoluble in water and 
with the exception of castor oil, 
in cold alcohol, they are soluble in 
ether and petroleum spirit, and 
are mutually soluble, the one in 
the other. Since only fatty oils are 
digestible, they are the only fats to 
enter into human diet. 

Chemically, fats and fatty oils 
are mixtures of mixed triglycer- 
ides, a triglyceride being a com- 
pound in which one molecular 
portion of glycerol is combined 
with three molecular portions of 
fatty acids, usually different ones. 
These acids are the saturated or 
unsaturated acids of the paraffin 
and allied series, and among the 
commonest are lauric, palmitic, 
stearic, and oleic acids. There is 
no chemical difference between a 
fat and a fatty oil, the term fat 
being reserved for such individual 
members as are solid, the term 
fatty oils for those which are 
liquid at ordinary temperature. 
The fat becomes fatty oil by heat- 
ing, the change being reversed by 
cooling. 


Fats occur throughout the tis- 
sues of animals and plants, form 
a homogeneous group, and are 
classified as follows : (a) animal 
fats, such as beef and mutton 
tallow and hog lard : these are 
derived from the fatty tissues of 
cattle, sheep, and pigs ; (&) milk 
fats, such as butter fat and ghee : 
the former is derived mainly from 
the milk of the cow, the latter from 
that of the goat ; (c) fish and 

marine animal oils : from the 
blubber of the large marine ani- 
mals, such as the whale and the 
seal, from cod, herring, salmon, 
menhaden, and from the livers of 
halibut and cod ; (d) vegetable 

oils and fats derived from fruit 
coatings and seeds of many plants 
and trees. The principal fruit coat- 
ing fats are palm oil and olive oil, 
the principal vegetable seed oils 
being linseed, cottonseed, ground- 
nut, soya, sunflower, rapeseed, 
coconut, with lesser amounts of 
palm kernels, sesame, hempseed, 
and castorseed. The oil content 
of these oilseeds varies : it is 63 
per cent in the case of copra, 45 
per cent in palm kernels, 15 per 
cent in soya beans. 

World production of these fats 
and fatty oils is some 20 miUion 
tons a year, made up of three mil- 
lion tons of butter, four million 
tons of lard and tallow, 12 J million 
tons of vegetable fata and fatty 
oils, and 500,000 tons of marine 
animal and fish oils. Not all oil- 
bearing produce enters into world 
trade, a great deal being consumed 
in the countries of origin. This 
appUes particularly to large quan- 
tities of soya beans, groundnuts, 
sunflower seed, sesame grown in 
China, to soya beans grown in 
Manchuria, to much of the oilseed 
crop in India, and notably to palm 
oil produced in W. Africa. 

Countries of Origin 

Soya beans are produced mainly 
in Manchuria, China, U.S.A. ; 
cottonseed in U.S.A. , Egypt, 
India, S. America, and Russia ; 
linseed in U.S.A., Canada, India, 
Argentina ; palm oil and palm 
kernels in W. Africa, Malaya, and 
the E. Indies ; copra in India, 
Ceylon, Sumatra, Philippine Is- 
lands ; sesame in India and China ; 
groundnuts in China, W. Africa, 
Lidia, U.S.A. ; olives in Spain and 
other Mediterranean countries. Cod 
oil and cod liver oil come from 
Newfoundland and Norway ; tal- 
low from U.S.A., Argentina, Aus- 
tralia, New Zealand ; while the 
main producing and exporting 
country of lard is the U.S.A. 

Animal fats are produced gene- 
rally by a process of rendering in 


which the fatty material is heated 
in open kettles or closed auto- 
claves. Oilseeds and kernels, after 
shelling, crushing, grinding, and 
moulding of the resultant meal, 
are then subjected to hydraulic 
pressure betw^een open plates or 
in enclosed cylindrical cage presses. 

A cold-pressed oil results ; some- 
times the residual cake is hot- 
pressed to remove further oil. The 
oil cake that remains, containing 
from 7 to 10 per cent of oil is 
used to feed cattle. Oils are also 
extracted from oilseeds and kernels 
by the use of a volatile solvent, 
preferably a petroleum fraction. In 
this case the residual meal may 
contain as little as 1 p.c. of oil ; 
it is used in making compound 
feeding stuffs and in some cases as 
a fertiliser. However extracted, 
vegetable oils usually require filter- 
ing, refining, bleaching, and de- 
odorising, particularly if they are 
to be eaten. 

Uses of Fats and Fatty Oils 

Fats and fatty oils are essential 
human food, the most important 
edible ones being : (1) butter, which 
exists in milk and is obtained by 
churning, and is usually taken 
raw ; (2) lard, used in pastry and 
bread making and other cooking ; 
(3) cacao butter, derived from the 
cacao bean and used in making 
chocolate and confectionery ; (4) 
margarine (made from vegetable 
and whale oils), lard compounds, 
and shortenings ; (5) vegetable oils 
(chiefly olive and cottonseed) used 
in frying. 

Animal and vegetable fatty oils 
are used in soap making; hard 
soap is made by boiling tallow, 
palm oil, some hydrogenated fats, 
coconut oil, and such soft oils as 
cottonseed and soya bean oils 
along with resin and caustic soda. 
Soft soaps are made from linseed 
and cottonseed oils, caustic potash 
being used in place of caustic soda. 
In making hard soap, after re- 
moval of excess of alkali and separ- 
ation of the soap, the resultant 
liquors contain weak glycerine, 
which is evaporated and refined to 
produce refined glycerine. 

Fats can also be broken up into 
glycerine and their fatty acid 
constituents by treatment with 
super-heated steam, and in this 
way a better grade of crude glycer- 
ine is obtained, while the result- 
ant fatty acids find an outlet 
in the candle, polish, and other 
industries. For the manufacture 
of toilet soaps and shaving soaps, 
high-grade tallow, bleached palm 
oil and coconut oil are preferred. 

Linseed oil, China wood oil 
(Tung oil), per ilia, and sometimes 
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soya bean oil are used in the mak- 
ing of paints and varnishes. 1 hese 
oils, usually termed drymg oils, 
by absorption of atmospheric 
oxygen dry to a solid * 

their drying is facibtated by nrst 
boiling the oils with smaU amounts 
of lead, manganese, and cobalt 
salts, known as driers. Rape or 
colza oil as an illuminant, though 
less common than formerly, is 
still important in regions ot the 
world remote from supplies ot 
kerosene, gas, or electricity. Uils 
from whale, seal, and cod are used 
in iute batching, in the treatment 
of textile fibres, and in leather 
dressing. Castor, cod liver, and 
ohaulmoogra oils have long been 
valued for their medicinal proper- 
ties ; and castor oil is further ot 
very considerable value in the 
manufacture of turkey red oil in the 
dyeing industry and as a lubricant 
in internal combustion engines. 
See Essential Oils; Paint; Soap, 
etc. Consult also Oils, Fats, and 
Fatty Foods, E. R. Bolton, 2nd 
edn., Vegetable Oils and Oilseeds, 
Imperial Economic Survey, 1938 ; 
Utilisation of Fats, H. K. Dean, 
1938; Industrial Fats and Waxes, 
T. P. Hilditch, 2nd edn., 1941 ; 
Review of the Oilseed, Oil, and 
Oilcake Markets, Frank Fehr and 
Co., 1944. 

H. M. Langton 

Faubourg. French word for a 
suburb, e.g. the Faubourg St. Hon- 
or6 in Paris. It comes from Latin 
words meaning outside the borough 
or burg, and in the days when 
cities had walls was given to 
suburbs outside them. 

Faucher, L^jon Joseph (1803- 
54). French economist and politi- 
cian. Born at Limoges, Sept. 8, 
1803, he became prominent as a 
]oumalist, chiefly on Le Temps and 
Le Courrier Fran§ais, between 
1830-42, making a close study of 
economic problems and exerting a 
moderating influence on the liberal 
factions. Elected a deputy in 
1847, he was also returned to the 
constituent assembly of 1848 for 
the Marne dept. He was a strong 
advocate of free trade principles, 
influenced by a visit to England in 
1843. Although minister of the 
interior in 1848-49, and again in 
1851, his active political career was 
not successful, and he retired from 
public life in protest against the 
adoption of universal m^e suffrage 
in 1851. He was largely responsible 
for the foundation of the Credit 
Fonqier (o'.?;.) in 1852, He died 
Dec. 14, 1854. 

Fauchet, Claude (1744^-93). 
French Revolutionist. Born at 
Domes, Ni^vre, Sept. 22, 1744, he 
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became a priest in Paris and tutor 
in a noble family. His preaching 
won fame for him, and after being 
dismissed from his position as court 
preacher he joined the Revolution- 
ary party. He helped in the at- 
tack on the Bastille, and was after- 
wards a member of the legislative 
assembly and the national con- 
vention. He was made bishop of 
Calvados, but, ceasing to act with 
the advanced republicans, ho was 
guillotined, Oct. 31, 179.1. 

Faucille, Col de la. Mt. and 
pass of France, in the dept, of Ain. 
They are in the Jura Mts., 16 m. 
N.W. of Geneva. On the summit of 
the mountain (4,355 ft.) are tw'O 
hotels. The pass leads through the, 
valley of the Dappes, which in 
1862 w'as partitioned between 
France and Switzerland. 

Faucit, Helena Savtlle (1820 
-98). British actress. She made 
her first London appearance at Co v- 

ent Garden on 



Helena Fanoit, 
British actress 


Jan. 5, 1836, as 
Julia in Sheri- 
dan Knowles’s 
The Hunch- 
back , and 
achieved con- 
spicuous suc- 
cess as Juliet, 
Portia, Con- 
stance, Desde- 
mona, Imogen, 
and Hermione. Macrcady engaged 
her as leading lady from 1837 at 
Covent Garden, The Haymarkot, 
and Drury Lane, She acted Paul- 
ine to his Claude, J ulie to his 
Richelieu, and Clara to his Alfred 
Evelyn, in the original production 
of Lytton’s plays. The Lady of 
Lyons, Richelieu, and Money. In 
1851 she married Sir Theodore 
Martin, who wrote her life, 1900. 
She died Oct. 31, 1898. 

Faticonbergy Baron. English 
title dating from 1283. Walter de 
Fauconberg, who was summoned 
to parliament as a baron in 1283, 
was the first holder, and the title 
passed to his descendants until it 
came in 1362 to Thomas, the 5th 
baron. He left an only daughter, 
Joan, who married f5ir William 
Neville, and he, following the 
custom of the time, became Lord 
Fauconberg, later becoming earl 
of Kent. He and Joan had two 
daughters, but no son ; and wlion 
his widow died in 1491 the barony 
fell into abeyance between her 
two grandsons. 

In 1627 Charles I gave Thomas 
Belasyse the title of Baron Fau- 
conberg, and in 1642 created him 
a viscount. To those titles his 
grandson succeeded In 1652, A 
parliamentarian, he married Mary, 
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daughter of Oliver Cromwell. He 
became a courtier under Charles II, 
was made an carl in 1689, and 
died without an heir in 1700. 

The original barony, called out 
of abeyance in 1903 in favour of 
the countess of Yarborough (a 
descendant of Joan Neville), again 
fell into abeyance between her two 
granddaughters, only children of 
her eldest son, on his death in 1948, 
as did the barony of Conyers, 
called out of abeyance in favour 
of Lady Yarborough in 1892. 

Fatilhaber, Michael von 
(1869-1952). Gorman prelate. This 
(uitstanding figure in the opposi- 
tion of Gtsrman clergy to the Nazi 
regime was born at Heidenfeld, 
Bavaria, March 5, 1869, and be- 
came a priest in 1892. He was 
professor at Strasburg university, 
1903-11 ; bishop of Speyer, 1911- 
17 ; archbishop of Munich from 
1917, cardinal from 1921. With his- 
torical learning and fearless spirit 
he early began to preach and write 
against Hitlerism; his Christmas 
sermons of 1933-34, collected and 
published in many languages, be- 
came famous. Died Juno 12, 1952. 

FatiHiorn. Mt. of Switzerland, 
in tlie canton of Berne. It is in 
the Bernese Obcrland, 32 m. 8.E. 
of Berne, between the lake of 
Brienz and the Grindelwald valley 
It is composed of calcareous, fri- 
al»le scliist. Alt. 8,803 ft. 

Faulkner, William (b. 1897). 
American novelist. Born at New 
Albany, Mississippi, Sept. 25, 1897, 
he was educated at Mississippi 
university, and his first hook, The 
Marble Faun, was published in 
1924. Faulkner was strongly in- 
fluenced by his southern ©nviron- 
m e n t ; with 
many writers of 
his generation 
he was i n - 
ilebted to James 
Joyce, and his 
stylo was tortu- 
ous yet flexible. 

With The Sound 

and J' William Fatdknet, 

established him- American novelist 
self as an im- 
portant novelist. Later novels, 
which he used new methods ^ 
construction, included DigM 
August, 1932 ; Absalom : . 

1936 ; Tho Unvanquished, WSi:* 
Go Down, Mosoa, 1942 ; 

Gambit, 1951. The 1949 w 
prize for literature was 
to him in 1950. 
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on the other. Faults are classified 
according either to their relation 
to the strata they traverse, or to 
the nature of the movement that 
has taken place. Thus dip -faults 
are parallel to the direction of dip 
of the strata which they cut ; 
strike-faults are parallel to the 
strike or horizontal trend of the 
beds ; and oblique-faults are be- 
tween the two. The surfaces along 
which the movement has occurred 
are termed fault- planes ; they are 
rarely vertical, and their inclina- 
tion is measured either from the 
horizontal, when it is called the 


produces a fault-line scarp. Be- 
cause faulting breaks up the rocks 
they are easily eroded along lines 
of faults ; in this way fault-line 
valleys, such as the Great Glen 
are produced. Rift valleys are 
fault features formed by the sink- 
ing of a strip of ground between 
two parallel faults. Where rocks 
are broken into more or less 
cemented fragments a crush- 
breccia is formed ; if this is 
ground to a clay it is called gouge. 
Faults sometimes form passages 
for ascending mineralised solutions, 
and so become the locus of ore 


public after Casimir-Perier’s resig- 
nation, Jan. lo, 1S95, defeating 
Brisson by 69 votes. An unsuccess- 
ful attempt on 
his life was 
made, July 14, 

1896. The 
chief events 
marking his 
tenure of ofiice 
were the visit 
of the tsar of 
Russia and the 
conclusion of Faure, 

the Franco- 

Russian alliance, 1896, and the 


dip, or from the vertical, when it is deposition. They commonly act as 
called the hade. The upper surface chaimels for water, and the springs 
of a fault-plane or zone is referred which occur along fault lines are 
to as the hanging 
wall, and the lower 
as the foot-wall. 

Where the rocks 
above the fault 
plane have moved 
downwards rela- 



tive to those below 
it, the fault is said 
to be normal (Fig. 
1). Where they 
moved upwards 
relatively, a re- 
versed fault is pro- 
duced (Fig. 2). 
When the inclin- 
ation or dip of the 
plane becomes less 
than 45°, reverse 



Fault. Diagram illustrating various types o! geological 
fault. 1. Normal or gravity strike-fault. 2. Reverse 
strike-fault. 3. Transeurrent or tear dip-fault. 4. 
Section across a typical zone of thrusting. The beds 
a and b have been pushed upward and from the left 
on three snbparallel major thrusts (T), and on repeated 
minor thrusts (t). The zone of minor reverse faulting 
is called a zone of imbrication (i) 


beginning of the Dreyfus affair, at 
a critical point in which Faure 
died suddenly, Feb. 16, 1899. 

Faure, Gabriel Urbaest (1845- 
1924). French composer. Bom 
at Pamiers, Ariege, May 13, 1845, 
he studied under FTiedermeyer 
and Saint-Saens in Paris. His 
first appointment was that of 
organist at S. Sauveur, Rennes ; 
after holding similar posts in 
Paris, he became mattre de chap- 
elle at the Madeleine in IS 96. 
During 1905-20 he was director 
of the Paris conservatoire. It was 
here that his work as a teacher 
was accomplished, Ms pupils in- 
cluding Nadia Boulanger and 
Maurice Ravel. Apart from his 
Requiem which must be accounted 
a masterpiece, Faure’s reputation 
rests upon Ms songs and chamber 


faults are usually termed thrusts. 
Many big thrusts occur on planes 
which dip very gently and may be 
slightly undulating ; the Moine 
thrust inN. W. Scotland is a classical 
example- Relative movement be- 
tween the rocks above and below big 
thrusts associated with mountain, 
building movements may measure 
tens of miles (Fig. 4). Tear-faults 
are faults on wMch the movement 
has been dominantly horizontal 
(Fig. 3). Numerous examples occur 
in the Scottish HigMands, where 
the Great Glen Fault, from Inver- 
ness to Loch Linnhe, is considered 
to have had a movement of 64 


of value for water supply. See 
Dip ; Earth-movement ; Tectonics. 

Gilbert Wilson, Pb. T>. 

FaiuiiLS (Lat./avere, to favour). 
In Roman mythology, originally 
an Italian nature god, whom 
rationalistic explanations made 
out to he a prehistoric king. He 
was the patron of agriculture 
and of fiocks and herds, and had 
prophetic powers. As the god of 
flocks, he was known as Lupercus, 
and the Lnpercalia (Feb. 15) was 
celebrated in Ms honour. The 
Faunalia (Deo. 5) was rather a 
local festival. In art he is repre- 
sented as a bearded man, with 


music. Among his lyrics are 
Apr5s un Reve, En Priere, Les 
Roses dHspahan, the collections 
Le Jardin Clos and Mirages, and 
Ms settings of Verlaine, notably 
La Bonne Chanson. His two 
sonatas for cello, trio for violin, 
cello, and pianoforte, quartet for 
strings, and two quintets for 
pianoforte and strings are standard 
works. He died in Paris, Nov. 4, 
1924. There are studies by C. 
Koechlin, 1945 ; N. Suckling, 
1946. Pron. Fo-ray, 

Faure, Jean Baptiste (1830- 
1914). French singer. Born at 
Moulins, Jan. 15, 1830, he excelled 


miles, in wMch the N.W. side goatskin cape, and bearing a in singing as a boy. After studying 
moved S.W. relative to the S.E. club and a horn. at the Conservatoire in Paris, he 


side. The vertical component of 
fault movement is called the 
throw of the fault ; the horizontal 
component is the shift. 

Sudden movement on a fault 
sets up vibrations in the earth’s 
crust and produces earthquakes 
iq.v.). Actual displacement of the 
ground surface by faults has been 
observed, the cliff so formed being 
called a fault-scarp. More common 
is the production of a cliff or slope 
feature along the fault by the 
erosion of softer rocks wMcb have 
been thrown against harder. This 


Faure, FuANgois Ff^Lix (1841- 
99). French president. Born in 
Paris, Jan. 30, 1841, he made a 
fortune as a shipowner in Havre. 
He fought as a volunteer officer in 
the war of 1870-71 against Prussia, 
and entered the chamber as re- 
publican deputy for Havre in 
1881. His knowledge of commer- 
cial and colonial conditions made 
him prominent, and he was under- 
secretary for the colonies in Jules 
Ferry’s ministry of 1883, and 
minister of marine in 1894. He 
was elected president of the re- 


appeared at the Op6ra Comique in 
1852, and acMeved success in 
opera in Paris, London, Vienna, 
Brussels. He died Nov. 19, 1914. 

Faust. German scholar of th^ 
16th century whose name has be- 
come the centre of a great body of 
legend and poetry in European 
literatures. There is good histori- 
cal evidence for the existence of a 
real doctor of this name who, 
during the first half of the 15th 
century, practised magical arts, 
and gained wide notoriety as a 
clever charlatan, especially, it is 
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believed, at Cracow. The nu- 
merous stories popularly attacliecl 
to his name were collected anony- 
mously and published by Johann 
Spiess at Franldort in 1587 as The 
History of Dv: Johann Faust, a 
book which went through many 
editions, translations, and adapta- 
tions. In this work the essentials 
of the story are given as follows : 

Faust, weary of the pursuit of 
learning and worldly pleasures 
alike, has taken up the s^dy of 
magic and necromancy. He con- 
jures the devil, who engages to 
serve him in all he may desire for 
a period of 24 years, after which 
he passes into the devil’s power. 
The devil accordingly procures for 
Faust all sorts of pleasures and 
supernatural aids to his study of 
sorcery, alchemy, and philosophy. 
Faust has occasional fits of repent- 
ance, which pass as his servant 
provides fresh delights ; among 
his lovers is Helen of Troy, a 
familiar medieval incarnation of 
pa,gan delights. When the ap- 
pointed time expires, Faust dies in 
an agony of fear, and falls irrevo- 
cably into the devil’s hands. 

The Legend in Literature 
The Tragicall History of Br. 
Faustus, the drama by Chris- 
topher Marlowe, published in 1604, 
is the first appearance of the 
story in serious literary form in 
England. It was derived from an 
English version of the Spiess pub- 
lication, published probably about 
1590. Faust is depicted as a young 
man, enjoying to the full his ill- 
gotten pleasures ; and the devil, 
Mephistopheles, is a genuinely 
tragic figure, fallen from heaven 
and tortured by regret for his lost 
state. Helen of Troy is conjured 
up near the end of the tragedy, 
symbolising the return of ancient 
beauty in the Henaissance to 
challenge medieval doctrines. 

The Faust of Goethe, the great- 
est version of all, is a long verse 
drama in two parts. Beginning in 
1773, Goethe did not complete 
working on it until 1832, a few 
days before his death, but parts 
were published in 1790 and 1808. 
The story is developed on widely 
different lines from the early 
Faust books. Faust, inspired by a 
fierce desire for knowledge and 
for pleasure, and convinced of the 
unreality and uselessness of his 
life, sells himself to Mephistopheles. 
He seduces and deserts the beauti- 
ful Marguerite, who in despair 
kills her child and is thrown into 
prison. Faust visits her, and tries 
in vain to persuade her to flee with 
him, but she dies in his arms. A 
voice from Heaven declares that 
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penitence has saved the soul 
which he had imperilled. This is 
the central episode in the story, 
but the Prologue in Heaven 
describes how the temptation of 
Faust is undertaken by Mephisto- 
pheles as a wager with God, who 
believes that Faust can withstand 
his seductions. 

In Goethe’s second part, the phil- 
osophic aspect forms the exclusive 
interest, and the symbolism is 
often very obscure. Faust comes to 
the conciusion that neither learn- 
ing nor bodily pleasures can satisfy 
his soul, but only a life of useful 
activity, contributing to the bene- 
ficent works of God and Nature. 
By this decision his soul is saved 
from perdition. Goethe has thus 
transformed the old Faust story, 
with its stress on the punishment 
awaiting those who seek human and 
rational knowledge in preference 
to theological doctrine, into an ex- 
pression of the noblest humanism 
in thought and action. 

Faust has also been the subject 
of a romance by Friedrich Klinger, 
1791, of a dramatic poem by 
Nikolas Lenau, 1836, and used as 
the basis for operas by Spohr, 1818, 
Berlioz, 1846, and Gounod, 1859. 
A tragedy, Faust, by W. G. Wills, 
based on Goethe’s version, was 
produced successfully by Henry 
Irving at the Lyceum, London, 
Dec. 19, 1885, revived in 1888, 
1894, and 1902. In 1920 the ori- 
ginal version of Goethe’s Faust, 
found by Friedrich Schmidt in a 
contemporary manuscript copy, 
was produced in Berlin by Max 
Reinhardt. Dorothy L. Sayers’s 
play. The Devil to Pay, 1939, also 
dealt with the legend. Pron. F owst. 
>S'ee Goethe; Mephistopheles; Con- 
suit also Johann Faust, The Man 
and the Myth, H. G. Meek, 1930. 

Faustina (d. a.d. 141). Wife of 
tho Roman emperor Antoninus 
Pius. His daughter of tho same 
name (d. a.d. 175) married Marcus 
Aurelius, successor of Antoninus. 
Mother and daughter were noted 
for their profligacy, yet their mem- 
ory was held in honour after their 
death by their husbands, who 
founded institutions for the edu- 
cating of orphan girls called after 
them Faustinianae. 

Faust Up to Date. Burlesque 
written by George R. Sims and 
Henry Pettit, with music by Meyer 
Lutz, produced Oct. 30, 1888, at 
The Gaiety, London, where it ran 
for 180 performances. 

Fauvism. Art movement. The 
term /awe, wild beast, was applied 
in derision to a group of expres- 
sionist painters who first exhibited 
in Paris in 1906. Reacting against 
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the limitations of neo -Impression- 
ism and all attempts at naturalism 
in art, the leaders influenced many 
of the younger painters of the 
day. Its adherents included Ma- 
tisse, Braque, Vlaminck, Dufy, 
Van Dongcii, and Friesz. Their 
work was characterised by broad 
patterns of decorative colour used 
in large, unbroken areas chained 
by heavy outlines. In their revolt 
against academic influences the 
h’auvists turned to negro art. 

Fauxbourdon. Musical term 
denoting a system of vocal har- 
mony which in its simplest form 
consists of a chain of first inver- 
sions, beginning and ending with 
a chord in root position, i.e. bass, 
fifth, and octave. 

Favara. Town 6f Sicily, in the 
prov. of Agrigento. It stands at an 
alt. of 1,100 ft., 5 m. S.E. of Agri- 
gento and 9 m. from the Mediter- 
ranean. The centre of a fruit- 
producing district, it is noted for 
its sulphur mines ; other products 
are marble and tourmaline. There 
is a 14th -century castle of the 
Ohiaramonti. Pop. (1951) 25,166. 

Favart, Chables Simon (1710- 
92). French dramatist. Born in 
Paris, Nov. 13, 1710, he produced 
his first light opera, Lea Deux 
Jurnellcs, in 1734, with such suc- 
cess that he left his father’s bakery 
business and turned to playwriting. 
Under his direction the 0p6ra 
Comique became the centre of this 
class of work for many years. 
A proUg6 of Madame do Pompa- 
dour, he scored other notable suc- 
cesses with La Cherohouse d’Es- 
prit, 1741 ; Les Moissonours, 1747 ; 
Lcs Trois Sultanes, 1761. His wife, 
Marie Justine du Roncerai (1727- 
72), was a celebrated actress, whose 
coldness to the enamoured Mar- 
shal de Saxe, when the Favari 
company was performing in his 
camps in Flanders, 1747, brought 
his wrath on her, and a Uttre U 
cachet on her husband, the execu- 
tion of which ho escaped. Favart 
died in Paris, May 12, 1792. 

FaveTSbaixi* Mun. bor. and 
market town of Kent, England. It 
stands on a branch of the Swale, 

called Faver- 
sham Creek, ana 
is 9| m. N.W. of 
Canterbury, \ritl 
a railway station. 
In 1147 Stephen 
and Matildc 
founded here 
Quniac abbey 
of which traoef 



taveisham arms 


still exist. In it the royal pair M 
their son Eustace were buriw. 
cruciform church of S. 

Charity, in the Early English style 


FAVIGNANA 
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restored by Sir G. G. Scott in 1874, 
contains soine superb brasses. 

Faversliam has a trade in fruit, 
hops, and agricultural produce, 
also powder mills, brickworks, 
breweries, a canning factory, and 
an oyster industry. The port has a 
trade in coal, 
timber, etc. The 
corporation owns 
a recreation 
ground and 

cemetery. The 
town gives its 

name to a co. con- 
stituency. Owing 
to its position 
where Watling 
Street touched 
the river, Faver- 
sham was prob- 
ably an import- 
ant place in 
Roman Britain, 
certainly in 
Anglo-Saxon 
times. It was a member of the 
Cinque Port of Dover, and was 
governed as now, by its own mayor 
and corporation, while its abbot 
was powerful. Market days, Wed. 
and Sat. Pop. (1951) 12,294. 

Favignana (anc. Aegusa). is- 
land of the Mediterranean, be- 
kmging to Italy. It lies off the 
N.Mh coast of Sicily, and, covering 
8 sq. m., is the largest of the 
Aegades Islands. Favignana, the 
chief town and fishing port, lies on 
the N. shore, and has a fortified 
harbour. Off the island the Car- 
thaginian fleet was defeated by the 
Romans in 241 b.c. The island is 6 
•m. long, and rises over 1,000 ft. It 
is honeycombed with caves. 

Favonius. In Roman mytho- 
logy, the name of the W. or S.W. 
wind which blew in spring, identi- 
fied with the Greek Zephyrus. 

Favoriitus. Greek sophist and 
rhetorician. A native of Areiate 
(Arles) and a great traveller, he 
flourished during the reign of 
Hadrian. He wrote several miscel- 
laneous works, but none survives. 

Favre, Jxjles Claude Gabriel 
(1809-80). A French statesman. 
Born at Lyons, March 21, 1809, he 
entered the legal profession, and, 
an ardent republican from the first, 

was elected 
deputy for 
Lyons to the 
constituent as- 
sembly, 1848. A 
bitter enemy of 
Louis Napo- 
leon, he at- 
tempted an 
armed riot 
against his 
election to the 


presidency, 1851 ; defended his as- 
sailant Orsini, 1858; led the repub- 
lican opposition in the chamber, 
1863-70 ; and founded the repub- 
lican paper, L’lillecteur, 1868. 

In the government of national 
defence, 1870, Favre was foreign 


minister and vice-president, but 
mismanaged the armistice nego- 
tiations, Jan. 28, 1871, and as 
foreign minister under Thiers, 
1871, was easily out-manoeuvred 
by Bismarck. The treaty of Frank- 
fort brought about his resignation, 
July 23, 1871. He was elected to 
the senate in 1876, and died Jan. 
20, 1880. 

Favus (Lat., honeycomb). Dis- 
ease caused by a parasitic fungus, 
of the genus Achorion, which most 
frequently attacks the scalp, but 
may affect any part of the skin. 
Favus is common in Eastern Eur- 
ope and Asia, but is rare in Great * 
Britain. On the scalp it first ap- 
pears as small, irregular cups of 
a sulphur-yeUow colour. Large 
scabs are gradually formed which 
eventually drop off, leaving a de- 
pressed scar destitute of hair. 
Favus of the nails somewhat re- 
sembles ringworm of the nails. The 
condition is intractable, and may 
persist for years. The contagion 
may be derived from rabbits, dogs, 
fowls, and other animals. Exposure 
of the patch to X-rays, followed 
by vigorous treatment with anti- 
septics, gives the best results. 

Fawcett , Henry (1833-84). A 
British politician. Bom at Salis- 
bury, Aug. 26, 1833, he graduated 
at Cambridge in 1856, distinguish- 
ing. himself in mathematics. He 
was accidentally blinded at a 
shooting party in 1857, but, taking 
up his fellowship at Trinity Hall, 
devoted his time to the study of 
political economy, of which he 
became professor in 1863. In 1867 
he married Millioent Garrett, a dis- 
tinguished advocate of women’s 
rights. In 1865 he became Liberal 



Faversham, Kent. The parish church of S. Mary of 
Charity, restored in 1874 



Jules Favre, 
French statesman 


M.P. for Brigh- 
ton. .Identify- 
ing himself 
with schemes 
of reform and 
devoting him- 
self especially 
to all questions 
concerning In- 
dia, he became Henry Fawcett, 
known as the politician 

member for India. In 1875 he was 
elected M.P. for Hackney, and in 
1880 became postmaster-general 
under Gladstone, but without a 
seat in the cabinet. He intro- 
duced several postal reforms. He 
died at Cambridge, Nov. 6, 1884. 
Consult Life, L. Stephen, 1885 ; A 
Beacon for the Blind, W. Holt, 1926. 

Fawcett, Dame Millioent 
Garrett (1847-1929). A British 
writer and feminist. Born June 11, 
1847, at Aldebnrgh, she was the 
sister of Elizabeth Garrett Ander- 
son. In 1867 she married Hemy 
Fawcett (v.s.). She became a lead- 
ing advocate of women’s suffrage as 
president of the national union of 
women’s suffrage societies until 
1919. Her two text-books, Politi- 
cal Economy for Beginners, 1870, 
and Tales in Political Economy, 

1875, had great 
popularity. She 
VTote Essays 
and Lectures, 
j ointlv with 

j V 

Henry Faw- 
cett, 1872; Life 
of Queen Vic- 
toria, 1895; 
Women’s Suf- 







frage, 1912 ; What I Remember, 
1925. Created D.B.E. in 1925, she 
died Aug. 5, 1929. 

Fawcett, Percy Harrison 
(1867-?). English explorer, born 
at Torquay, Aug. 31, 1867. He 
commanded a brigade of artillery 
in the First Great War. In 1922 
he led an expedition into the un- 
explored heart of Brazil, and tw'o 
years later made with his son a 
second journey to the district, 
being last heard of in 1925. Several 
expeditions went in search of Faw- 
cett, and although he was gener- 
ally presumed to be dead, reports 
were circulated for some years 
that he was living with the Ana- 
fuqna Indians. Consult Man Hunt- 
ing in the Jungle, G. M. Dyott, 1930. 

Fawkes, Guy(1570-1606). Eng- 
lish conspirator, central figure in 
the Gunpowder Plot. Born at 
York, April 16, 1570, he served for 
some years with the Spanish armies 
in the Low Countries from 1593 
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In 1604 a small group of Roman 
Catholic zealots, finding that they 
had nothing to hope from the ac- 
cession of Jiimes I, formed a plot 
for the overthrow of the govern- 
ment by blowing up king, minis- 
ters, and parliament together ; in 
the resultant chaos, the Roman 
Catholics, headed by the conspir- 
ators, were themselves to seize the 
government. The secret, imparted 
to few — Catesby, Percy, Digby, 
Rookwood, and Tresham are the 
most familiar of the names of the 
plotters — was for a long time well 
kept. The design was to be car- 
ried out on the day of the assem- 
bling of parliament in Feb., 1605. 
But the meeting was adjourned till 
Oct., and finally till Nov. 5. The 
conspirators procured an adjoining 
house which gave them access to 
the chambers under the ParHament 
House, where gunpowder was 
stored, while the carrving out of 
the plot was entrusted to Fawkes. 

Betrayal of the Plot 

But at the critical moment a 
hint was conveyed by one of the 
conspirators, Francis Tresham, to 
Lord Monteagle, warning him to 
absent himself from the ceremony, 
since “ this parliament shall re- 
ceive a terrible blow, and shall not 
know who hurts them.” The 
meaning of the hint was unexpect- 
edly elucidated : on the night of 
Nov. 4 Fawkes was found at his 
post, and was seized after a des- 
perate resistance. The rest of the 
conspirators fled, but were hunted 
down and captured or slain. A 
fuU confession was extorted under 
torture from Fawkes, who, with 
the s^urviving conspirators, was 
executed, Jan. 31, 1606. 

The share taken in the affair by 
the Jesuits is a matter of dispute, 
but two of them, Gerard and Gar- 
net, the head of the order in Eng- 
land, certainly knew of the plot, 
though the latter is said to have 
received his information only 
under the seal of confession. The 
effect of the plot was to establish 
in the minds of the English people 
an unreasoning and persistent fear 
and hatred of the R.C.s ; though 
none but a few desperate fanatics 
had been concerned. The Gunpow- 
der Plot, by H. R. Williamson, 1951, 
gives a R.O. view of the affair. 

Fawley, Village of Hampshire, 
England, on Southampton Water. 
Here, during 1949-51, was con- 
structed, at a cost of £37,500,000, 
a petroleum refinery, at its opening 
the largest in Europe. It was an- 
ticipated that annual production 
would eventually rise to 
6,500,000 tons of petroleum pro- 
ducts, and 12,000 tons of sulphur. 


Fawn. The young of a deer; 
strictly a calf, cither buck or doe, 
of the first year. 

Fayal or Faial. Island of the 
Azores, belonging to Portugal. It 
IiOkS W, of Pico and covers 65 sq. m. 
Almost wholly mountainous (high- 
est point, 3,300 ft.), it is fertile, 
cereals, fruit, and vegetables being 
cultivated. The fig tree flourishes, 
and from its pith carvings are 
made ; lace is made from the 
agave. Basket-making is carried 
on, but the so-called Fayal wine 
was made in the neighbouring 
island of Pico. The capital and 
chief port is Horta. 

Fayalite. An orthorhombic 
mineral, silicate of iron (FegSiO^). 
It is one of the end-members of 
the olivine group, ranging from 
pure forsterite, ]Vrg 2 Si 04 , to pure 
fayalite, FegSiO^. Fayalite has 
been suggested as the name to 
cover members of this series con- 
taining 10 p.c. of the forsterite 
molecule. 

Faye, Herv6 Auguste Etienne 
(1814-1902). French astronomer, 
born at St, Bonoit-du-8auIt, Indre, 
Oct. 5, 1814. He was made pro- 
fessor of astronomy at Nancy in 
1854, and in 1873 professor of 
astronomy and geodesy at the 
lilcole Polytechniquo in Paris. He 
discovered the comet named after 
him, Nov. 22, 1843. It has a 
period of 7J yeans, and pursues 
the most nearly circular path of 
any known object of the kind. 
His name was associated with the 
cyclonic theory of sunspots, with 
the nature of, and velocities in, 
prominences. He died in Paris, 
July 4, 1902. 

Fayum or Faiyum (Coptic, 
lakeland). Province of Upper 
Egypt, 40 m. S.W. of Cairo. The 
province consists of a nearly cir- 
cular basin, well irrigated and 
fertile, sunk below the level of the 
surrounding desort and connected 
with the Nile by a narrow channel. 
It is watered by the Bahr Yusuf 
an old Nile branch. In it are Lake 
Moeris and the town of Medinet- 
el-Fayum or Fayum (pop. 74,300). 
Chief products are rice, cotton, 
flax, hemp, figs, olives, oranges. 
Area 690 sq. m. Pop. 672,000. 

The province abounds in ancient 
remains, dating from Neolithic 
times onwards. Extensive works 
of land reclamation were carried 
out by the pharaohs of the XXIInd 
dynasty, who made Fa^m their 
capital and were buried in pyra- 
mids at Hawara, Lisht, and Illa- 
hun, and by the Ptolemys. At 
Gurob, precious papyri were re- 
covered from mummy-wrappings 
other papyrus collections have 


north of Modinet-cl-F^yuV) 

dsewhere Amenomhat; 

Hawara ; Illahim ; Ptolemy 11. 

Fazogli OR F.1.ZOKI,. Region of 
the Anglo-Hgyptian Sudan. It is 
mterseoterl by the Blue Nile and 
bordere Aby.s.sinia on the S. and E 
Iho great majority of the inhab- 
itants are negroes, but there are 
also a number of Arab settlements 
ihe chief town is Pamaka, Gold 
ivory, gum, and fruits are ex^ 
ported, and tobacco and durra are 
produced. 


Fe^e. River of Ireland. Rising 
in N.W. co. Cork, it passes N.W 
between cos. Limerick and Kerry 
and thence W. through Kerry to 
the Shannon, which it enters as 
the Casheen. Its length is 37 m. 

Fealty (Lat. Jj delitas, faith). 
Feudal vassal’s fidelity to his lord 
Under the feudal system the oath 
of fealty was taken by every 
tenant or vassal and bound him 
to be fiiithfiil to his lord. It cor- 
responded to the oath of allegiance 
taken by the lord to the king. 
After the break-up of the feudS 
system fealty was often commuted 
for a money payment. It was 
abolished in 1922. 


Fear (A.vS. fnet). An emotion 
roused by the presence or expecta- 
tion of danger. In animals it 
prompts to immobility, flight, or 
attack ; in reasonable men, to 
conduct which will remove the 
source of fear. In its extreme 
form — panic— reason loses control 
and blind instinct sweeps over ^ 
in which state men will rush into 
situations of greater danger. Anxi- 
ety, a form of fear, is the most im- 
portant of all emotional forces, 
far-reaching and devastating. Fear 
of doing wrong, of disapproval and 
punishment, human or divine, is 
the strongest instigator of moral 
conduct. On the other hand strong 
fear clouds judgement and pro- 
duces morbid consciences and irra- 
tional feelings of guilt, while fear 
for personal safety is the cause of 
many crimes. If prolonged and 
acute, anxiety may become un- 
bearable and must be repressed. 
When this occurs it accumulates 
in the unconscious and gives rise 
to morbid states that vary betwe® 
physical illness, a chronic tenden^ 
to worry, and neurosis. , 

Fear is attended by marled 
physical reactions. Adrenalin vj| 
poured into the blood, the action df 
the heart is quickened, and 
may rush to it with such 
as to oaxise death ; the hair 
the subject sweats, stares, 
pants ; sight and hearing become 
more acute. 



FEAR 


3283 


FEATHER 


Fear. A cape or headland of 
North Carolina, U.S.A. Extreme 
S. point of Smith’s Island and of 
the state. It has a lighthouse. 

Fearon, Pebcy Hutton (1874- 
1948). Eeal name of the British 
cartoonist Poy (q.v.). 

Feast. Term applied to days 
on which notable events in Church 
history, giving occasion for solemn 
joy, are commemorated. An 
Act of Edward VI prescribed 
certain days only to be kept as 
feast days, and a list of those now 
observed appears in the Prayer 
Book. Erom this has developed 
the use of the word for occasions 
of rejoicing in public or private ; 
for public dinners, e.q, mayoral or 
civic feast, etc. Certain feast 
days, e.y. Michaelmas, are used 
in connexion with tenancy and 
other agreements. See Easter. 

Feather. Outgrowth of the 
skin in birds. In the developing 
bird embryo the skin is thrown 
into folds which run in certain 
patterns. These folds become 
interrupted, but at the points 
where they persist growth con- 
tinues and produces series of 
thimble-like outgrowths (Pig. 1), 
the pterylae or rows of feathers. 
The individual outgrowths are the 


ventral side ; that opposite is 
the dorsal side. As growth con- 
tinues, these pleats do not run 
straight down the cylinder, but 
take on a half-spiral form. Each 
just fails to reach its opposite 
number on the dorsal side. The 
strip running down the dorsal 

--R 

f 













Feather. 1. Thimble-like out- 
growths from which feathers grow 

feather-germs. These thimbles of 
ectoderm placed upon fingers of 
mesoderm produce the feathers 
by simple direct growth. Each 
sinks from the surface and comes 
to occupy the bottom of a de- 
pression called the follicle (Fig. 2). 
Growth of the bottom of the 
thimble pushes out a hollow 
cylinder of ectoderm, the meso- 
dermal core dying away at its 
tip as growth proceeds. Upon 
the inner side of this hoUow 
cylinder there develop pleats 
like those in a kilt. These all 
begin on the side of the cylinder 
towards the rear of tjie bird 
As this side is beneath the 
anterior side because the feather 
slopes backward, it is called the 


.. i, ' 
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Feather. 2. The bottom of the follicle 


Feather. 3. The definitive feather. 

B (1-17), barbs of definitive feather 
vane, serially numbered in 
order of development ; C, collar ; 

I TJ inferior umbilicus ; R, rachis 
of definitive feather ; V, ventral 

side where the pleats fail to meet 
is called the rachis or central 
rib of the feather. The pleats 
are called the barbs. All the 
ectodermal cells concerned in this 
process become loaded with kera- 
tin or horn and die. The cylin- 
der spHts down the ventral side 
and the dead horny structure 

opens out as the definitive feather 
(Fig, 3). The barbs are held 

together by barbules in the form 
of hooks and 
troughs in- 
dicated in A . 

Fig. 4. « t I \ 

In the pea- /|j| 

cock and {(\\\\ 
some other 
birds some of 

the backs of V 

these bar - \ 
bules are iri- 

descent. In ^ 

most birds ^ 

which are not \ 

white the 

cells out of \ ^ 

which the Feather. 4. The barbs 
feather is held together by bar- 

madebeoome 

loaded with b, barbs ; R, rachis 
melanin, a 

colouring matter supplied to them 
in grains by special cells. The 
production or supply of these 
grains is in many forms affected 
by the sexual hormone of the 
female, though not by that of the 
male. This accounts for some of 
the differences in colour between 


the sexes in birds. K female 
hormone is given to a brown 
Leghorn capon the breast feathers 
growing at that * ; 

time are col- 
cured in the 
light female 
w&y instead of 
the dark male 
way. A small 
dose gives a 
short duration 
of the effect 
and so a nar- 
row bar of 
female colour 
(Fig. 5). 

Feathers are Feather. 5. Narrow 

also usually V ” 

1 j colour 

coloured by 

carotene pigments. A few pa,iTOts 
have a yellow pigment that fluor- 
esces in ultra-violet light, so that 
they look uncannily bright. Plan- 
tain-eaters (q.v.) have a pigment 
which, being water-soluble, washes 
out in heavy rain. Budgerigars 
exhibit the Tyndall effect having 
black cores to the barbs which 
absorb the long wave light while 
the short wave light is scattered 
back by the keratin, which has 
variations of refractive index in it 
and encloses air of a refractive 
index different from that of any 
keratin. The resulting colour is 
blue or green. White feathers are 
white as a limiting case of this 
scattering effect. 

Feather. Term used in con- 
nexion with the adjusting of an 
oar, ship’s propeller, or airscrew 
so that it offers the minimum 
resistance to water or air. In 
rowing, feathering is done by 
turning the blade of the oar 
horizontally as it leaves the 
water. The blades of a ship’s 
propeller are so feathered or set 
in the boss that they offer the 
minimum resistance to the water 
as the leading edge of the blade 
moves forward with the revolution 
of the shaft, but exert the maxi- 
mum grip in the water ; the 
trailing edge of the blade is set 
so that the water slips off the 
blade with the minimum of 
resistance. On paddle-steamers 
the float boards of the paddies 
are feathered by fitting them so 
that they turn on an axis to present 
their broad side to the water at 
their lowest submergence, but turn 
their edge to the water on entering 
or emerging. 

Ail-screws are feathered to 
overcome the phenomenon that a 
propeller does not pull an aeroplane 
along equally well at all heights. 
If it is most efficient at 1,000 ft., 
its thrust will be much less at 
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^f>nno ft The feathering or coal munng centre. The place is 
We Wtch airscrew enables specially Imoim because, during a 

the angles of the ^ 1893. Colliery works were des- 

altered in relation to - troved the military arrived, and 

of the propeUer boss whd^e 

aircraft IS in flight and so mamta p^p_ (1951 )_ 13,925. 

rnaximuni . Featherweight. Literally a 

airscrew ^ 5r- weight absolutely exact, so much 

the maximum puU from the an w g ^ 

screw when taking on. m aeiu tsu iprm 

rSi“r:x S:”.»E8 r™i”i ™i,« f«? th.jigb« 

Id heigX In certain felthering ing it refers to the lightest class 
fo +> 1^1 alteration in the but two of competitors in a recog 

nitoh*of the blades is effected nized competition ; a featherweight 
^^tomriaSy by the engine in boxer must not exceed 126 lb. in 
.brvnnirictioa with a governor ; weight. 6ee Boxing. _ 

in other types a small reversible Febrifuge (Lat. /eftm, fwor ; 
electric motor is fitted into the fugare, to put to fl'ght)- 
nroneller boss, the degree of used for any medicine that lessens 
feathering or pitch variation, fever. Antipyrm and phenaoetm 
Sfedteated a dial on the are febrifuges, as are substances 
iSXt panel. See Airscrew, that induce sweating. Fever is 
Feather.^ River of California, now recognized as_ often a bene- 
U.S.A. Rising in many head- fioent reaction to invasionofdis- 
streams in the Sierra Nevada range, ease, and is allowed to ^ its 

it flows S.W. and S. to the Sacra- course. If it is too high, cool 
mento river about 15 m. above sponging is preferable to drugs. 
Sacramento city. Over 230 m. Febris. In Boman mythology, 
long, it is navigable for 30 m. It the personification of fever, also 
was in the “ gold rush ” area, 1849. the goddess who was supposed to 
Feather Grass {Stipa pennata). avert it. Three temples in Rome, one 
Perennial grass of the family on the Palatine, were sacred to her. 
Gramineae. A native of Europe, it Febronianism. Reform movc- 
was long cultivated in gardens as ^^ent among the Roman Catholics 
an ornamental plant. The glume of Germany, It was started in 1763 
containing the seed is covered with Johann von Hontheim, who 

stiff hairs pointing upwards, whilst ^ote under the name of Justinius 
its base terminates in a sharp pebronius. Its object was to limit 
point. Above it is continued as autocratic power of the pope 

a long, spirally twisted awn, ending .^o secure a larger measui*e of 

in a long feather-like tail. The independence for national churches, 
wind acting on the glume detaches February. Second month of 

the seed, etc. from the plant, and Christian calendar, ordinarily 
when it reaches the earth the QQ^gisting of 28 days, but in leap 
spiral, by expanding in dry and 29. The name comes from 

contracting in wet weather, forces Lji,tin /eftrmre, to purify, in allu- 
the seed into the ground, the Lupercalia 

bristles on the glume allowing it expiatory festival, which, 

to enter but preventing its return. Peralia, or general 

If these seeds get into the fleece of tte dead, was celebrated 

of sheep they are driven by ^ during this month. The 

S3/1X16 DlGChlQillisiIl Ulto tllO flcSxi 01 Tnoiltll IS T[)OT)U.l£trlv knOWIi ftS 
the animal. Two allied species, ^ 

8. capillata (Russia) and 8. spariea 
(N. America), are known to kill 
sheep in this manner. 

Feather Star. Glass of the Echi- 
noderma {q.v.), otherwise known 
as sea lilies. They resemble very 
slender starfish, with long rays 
bearing little branches or pinnules, 
somewhat lil^e feathers. They live 
in deep water. Only one species, 
the rosy feather star, occurs around 
the British coasts. See Crinoidea. 

Featherstone. Urban district 
and parish of the West Riding of 

Yorkshire. It is 2 m. W. of Ponte- Feather Star. Specimen ot rosy 
fract, with a rly. station, and is a leather star, Anfcedon hilida 



FECHTER 

February “ fill-dyke,” referring 
to the melting of the winter 
snows. January and February 
were additions to the old Romau 
calendar. See Calendar. 

Fecamp. Town and seaport of 
Normandy, in the dept, of Seine- 
Maritime, France. It stands on 
the English Channel, at the mouth 
of the river Fdcamp, 28 m. N.N.E. 
of Havre. The port, which has a 
harbour and docks, has a trade in 
coal, timber, etc. ; it is also a fishing 
centre. There are some industries, 
mainly shipbuilding, and here is 
made the liqueur called benedic- 
tine. A commercial broadcasting 
station before the Second Great 
War attracted British listeners. 

The most interesting building is 
the church of the Trinity, built in 
the 12th century, once the abbey 
church. A magnificent building, 
it has a spacious and noble in- 
terior, fine memorials and decora- 
tions, tombs, stained glass, etc. 

S. Etienne is a 16ili century 
church, while the remaining mon- 
astic buildings are now used for 
the town hall, library, and mus- 
eum. The town grew up around a 
nunnery founded in the 7th cen- 
tury to hold a relic of the True 
Blood, which was washed ashore 
in the trunk of a fig tree. The 
name may be a corruption of ficus 
campus. Pop. (1954) 18,201. 

Fechner, Gustav Theodor 
(1801-87). German philosopher. 
Born near Muskau, Prus^, April 
19, 1801, he 
was professor 
of physios and 
afterwards of 
philosophy in 
the university 
of Leipzig. 

The founder 
of psycho- 

ho hold, tha German philosopher 
all mental 

changes were accompanied by a 
parallel change in the_ nervous 
system. His chief scientific works 
are The Supreme Good, 1^46, and 

Elements of Psychophysics, 18b0. 

Fechner was also the author oi 
satirical writings under the name 
of Ur. Mises. He died Nov. 18, 
1887. See Psychophysics. 

Fechter, Charles 
(1824-79 ) . British actor. Re was 
born in London, Oct. 23, 1824, and 
was a sculptor before he went on 
the French stage in 1844. He soon 
became recognized as the 
French jeune premier, notably oy 
his Armand Duval in Dumas m 
La Dame aux Camelias, 1»04. ne 
appeared at The Wnoess s, Lon-, 
don, Oct. 27, 1860, as Ruy Bias in 
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« version of Hugo’s play, mth FederaUsm {Lat. foedtis, a dependent nation in 1/83 the 
^relt success. His Hamlet was league). Form of government, most urgent problem before them 
enthusiastically received; but his The federal form of government m- was the provision of a common 
ntheurnroved -r- -ir. volves limitations upon the power central government which at the 

.i-conoAintino- of the central government of a same time should not mterfeie 

tLspc of The ' sovereign state, and fairly large with the autonomy of the several 

T Apmvi units of subordinate government, states. The practical result was 

Lyceum, io. ^ politicians were grouped into 

•jLelodmmas ’ • Ai guished from a confederation of two parties with an indefinite line 

ILTs^TheCo?- States in having a powerful, though of deinarcat jon-the Federalists, 

oiA.>Ti ■Rrnthers limited, central government ; and who einphasised the necessity for 

tTp firiallv left federal units are distinguished from strengthenmg the authonty of the 

w^alTud in^^r^" units of local government in being central government, and the anti- 
1S7^ remaining ^ large and controlling elonicnts in Federalists, who emphasised the 

• America um / r • the governmental organism. rights of the mdividual states. 

death ^ Federation means either the Since the mdmdual mterests of the 

A ,V 5 1879. it was Fechter who character of the government in a northern states clashed with the m- 
rvresented Charles Dickens with the federal state, or the political move- dividual interests of the southern 
chalet at Gad’s Hill in which ment towards decentralisation; states, while if representati n 
S of thrnovelist’s last work and thus it may be best explamed rested upon population and wealth 

by reference to the practice of the north would dommate the 

^^Feckenham John (c. 1515-84). federal governments. Such gov- central government, the northern 

Au^ FSf^elesiastio. Born at ernments may be formed either by , politicians became roughly identi- 

WeeVenbam near Droitwioh, he the unification of diverse units, as fied with the Federalists, the 

h ch!? a Benedictine monk at in Switzerland and the original southern with the anti-Federahsts. 

Fvesham a^d then was rector of United States of North America, /ashmgton, ^ president did 

nf was confined in the or by decentralisation of a single not wush to identify himself with a 

Tnu’prbvCranmer 1549-53* When unit of government, as in Canada. eading 

Tover p-anmer, states of South and Federalist, and Jefferson, a promi- 

^Yetef a? he was Cmtral America vaguely reflect put anti-Federalist, served under 

flbbnt At the accession of both methods of formation. him m the same government. Bu 

chosen aWiot. At th ^ j ^ subordinate elements in a at bottom the real question was 

fed^atlon are sometimes called whetheryho 

?oro?”UmTo™ltfT569‘'"'^m fomettoefoailefby otheTnames, dominate. The series of presidents 
f ^rfft func^ns^S ledrSists afd of the popularWi- 

mfadr • fedi^“ rLriitri f ^fo™; 

acres, wMlS The d^^thtethinTs^based ^n afTer^ the “ Hartford Convention/’ 

equivalent to 1 1^7 acres, wmisii leiiu . ^ Amiflll’w im- which was held by the Federalist 

^ nr^ntral governments f fh' thl tmeSfarfdoxicti 

it affects the U.S.A as a whole, as waj jus' syftem of the U.S.A. Each of ll 

distinct from mdmdual state fairs, basic admmistraxion J jeJe-gi Reserve banks established 

offences which are the responsi- =°Xrthe tonkiofs to 19?3 S control of the F.R. 

bility of the local police. It IS the Board acts to the separate dis- 

authority in enforemg the tas divided mus ^ hrttorv trict assigned to it as a central 

“.s-siJirs 

e~* “S ‘btffSifil'u.l'n.d 

ssps/rjss, ssnr-tJSM 

and coordmatmg the search for and the non oenu g national banks. They are bankers 

escaped prisoners of war. It mam- BMiography. ^^to the government, which 

tainT fppotots members to the central 

identificationdepartmentwithsome | J" ^ ^ Schlesinger, 1946. board ; issue legal tender notes, 

Ste of 7Toro^ Ted^^sts. American poutieal which ’circulate along with those 

added to at the rate ot 7,uuu,uuu r flip i-^-sued bv the U.S. treasury ; and 

a year. The investigating staff of J®’' colonies^ of N by means of their lending facilities 

weretcorntd as an ini S much to ensure the stability 


formerly it equalled as much as 
1*266 acres. The measure is di- 
vided into 24 kirats. 

Federal Bureau of Investi- 


JL^JL A 

alist statesmen. The Federalist 
party broke up and disappeared 
after the “ Hartford Convention,” 
which was held by the Federalist 
states of New England in 1814, 
with the somewhat paradoxical 

. ^ n • I 


I H-JX LJ J-UL-W- V’S.r* W ^ 

racketeering, and kidnapping. 
During the Second Great War the 
F.B.I. was responsible for counter- 
ing espionage, combating sabotage, 
and coordinating the search for 
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of the U.S. banking system, 
especially in times of crisis. 
Reserve banks must maiiitaiii 
reserves of 35 p.c. in lau'ful money 
against tlieir deposits and 40 p.c. 
in gold against notes. 

Federal Union. Name given to 
a movement to establish a federa- 
tion among the democratic coun- 
tries of the world as a preliminary 
to a world federation. A society 
was established in London in 1939 
under this name. It was proposed 
to form a federation of Great 
Britain, the U.S. A., France, Bel- 
gium, the Netherlands, Sweden, 
Norway, Denmark, Finland, Swit- 
zerland, Canada, Australia, South 
Africa, New Zealand, and Eire. 
The union was to have a constitu- 
tion modelled on that of the U.S. A., 
constituent states retaining a 
considerable measure of autonomy. 
Clarence K. Streit, president of 
Federal Union, Inc., .was the prin- 
cipal publicist of the movement. 

Federated Malay States. 
Name formerly given to a federa- 
tion of native states of Malaya. 
See Malaya, Federation of. 

Federation of British Indus- 
tries. A British association of 
manufacturers, founded in 1916 
and incorporated by royal Charter 
in 1923. Its purpose is to formu- 
late and voice considered views on 
matters of industrial _ policy ; and 
to assist in day-to-day problems 
affecting the production and sale of 
British manufactured goods. The 
F.B.I. represents some 250 trade 
associations and 4,500 individual 
firms, and has district offices in all 
parts of the Empire and many 
foreign countries. The head- 
quarters are at 21, Tothill Street, 
Westminster. S.W.L 

Fee. Payment made for ser- 
vices, especially of a professional 
kind. The fees of doctors, lawyers, 
architects, and others are usually 
settled by custom, although as re- 
gards solicitors a maximum scale of 
fees is fixed by the Law Society. 
The fees of barristers, being origin- 
ally honoraria, are not recoverable 
in a court of law. Fees vary 
considerably, more especially those 
of medical men and lawyers. 
Those of architects, surveyors, and 
the like are generally arranged on 
a percentage basis. The charge 
made for entrance to societies, 
clubs, etc., also the right to sit at 
examinations, is called a fee, as is 
the terminal payment to an edu- 
cational establishment. See also 
Fee Simple. 

Feed. Mechanical device for 
automatically conveying materials 
to a fuel to an engine, or 

ammunition to a gun. Typical 


feeds to a machine are the shuttles 
used in mechanical weaving, the 
rollers carrying metal strip to 
stamping machines such as those 
used for making coins and buttons, 
and the paper reels wdiich feed 
printing presses. Fuel feeds in- 
clude the pump which conveys 
petrol from the tank to the car- 
burettor of an internal combustion 
engine, and the mechanical stoker 
which conveys solid fuel to a fur- 
nace. Ammunition feeds on heavy 
artillery usually consist of a tray 
which, lying below and to the rear 
of the breach, receives the shell 
and is then mechanically raised so 
that a hydraulic rammer can push 
the rounds into the breech. Auto- 
matic weapons of the Vickers 
machine-gun type are fed by a bolt 
which, actuated by the recoil 
mechanism of the gun, carries the 
rounds into the breech. Guns of 
the Bren and Sten type are fed 
from fixed magazines, a spring in 
the base of the magazine feeding 
the rounds into the breech. 

Feeder. Conductor which car- 
ries an electric current from one 
point to another ; from generating 
station to sub-station, or sub- 
station to distribution centre or 
consumer ; usually without inter- 
mediate connexions, in which it 
differs from a distributor cable 
which has service connexions 
tapped off. 

Feeding Stuffs. Foods for farm 
livestock. They can conveniently 
be classed as : coarse fodders, which 
include hay, straw, and chaff, all 
bulky materials characterised by 
a high proportion of indigestible 
fibre ; green fodders, e,g. grass, 
lucerne, sainfoin, clovers, vetches, 
marrow-stem kale, green maize, 
rape, and mustard ; succulent foods 
including turnips, swedes, man- 
golds, and potatoes, which con- 
tain a high proportion of water 
and a low amount of fibre — dry 
matter in the succulent foods 
varies from about 26 p.c. in sugar 
beet to 9 p.c. in some turnips, 
almost two-thirds of it in the 
form of readily digestible sugar ; 
concentrated foods, so called be- 
cause they contain a high feeding 
value in a much smaller hulk than 
in the previous classes of foods. 
A series of special feeding stuffs, 
yeast, dried blood, meat meal, 
etc., is used for feeding swine. 

The manner in which feeding 
stuffs of all description are utilised 
in practice is determined by their 
chemical composition, their digest- 
ibility, and the peculiar require- 
ments of the animal to which they 
are fed. Thus, apart from the 
maintenance of the heat and 


functions of the different organs 
of the body and the repair of 
tissues thereby involved — a re- 
quirement common to all animals 
— the use of every food is based 
on its value for beef production, 
milk production, the fattening of 
sheep, lambs, and swine, and the 
extent to which it supplies vita- 
mins and, finally, mineral ash. 

Coarse fodders may be regarded 
as sources of maintenance re- 
quirements ; they also furnish the 
bulkiness without which the stom- 
ach is not sufficiently distended to 
promote the easy flow of gastric 
juices. Greeii fodders supply a 
readily digested proportion of car- 
bohydrate matter and water in a 
form especially valuable to milch 
cows. Concentrated foods indi- 
vidually supply the three essential 
food constituents, protein, fat, and 
carbohydrates, in a relatively 
small bulk. Linseed cake and 
cotton cake contain each about 
10 p.c. oil and respectively 30 and 
40 p.c. protein. Leguminous seeds 
which, unlike the two cakes just 
mentioned, are used without pre- 
vious processing for the extraction 
of oil, all possess a faii’ly high pro- 
tein content but are low in oil and 
high in carbohydrates. Soya bean 
is an exceptional seed, rich in both 
protein and oil, the figures of 
which are 33 and 18 p.c. respec- 
tively. Of the cereals, wheat and 
barley contain approximately half 
as much protein as is found in peas 
and beans ; they are low in oil 
but rich in carbohydrates. Oats 
(unhusked) contain as much pro- 
tein as wheat and barley but 
much more oil and less carbo- 
hydrates. Despite the high pro- 
portion of fibre in oats, they con- 
stitute one of the best balaneed 
foods for all classes of livestock. 
Maize contains more oil than 
wheat or barley and about the 
same amount of protein, but is 
distinctly low in ash. 

Laws OB' Sale. Under the Fer- 
tilisers and Feeding Stuffs Act, 
1926, and regulations made there- 
under, every person who sells as 
a fertiliser for the soil or as food 
for cattle or poultry any of the 
articles set out in the Act must 
supply the purchaser with a 
statement in writing containing 
the name under which the artide 
is being sold, particulars as to its 
- nature, substance, and quality 
and (for feeding stuffs) whether it 
contains certain specified ingredi- 
ents. In certain cases this does 
not apply to sales in quantities of 
56 lb. or less. The seller warrants 
that the particulars in the written 
statement are correct and when 
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certain feeding stuffs are sold for 
use as food for cattle or poultry 
further warrants that the stuff is 
suitable for that purpose. If either 
of these warranties is broken the 
seller may be sued for damages. 

Feeliiig(A.S./eZan,tofeel). Term 
used in various senses in psycho- 
logy ; especially for that aspect 
of the mind which includes pain 
and pleasure, tension and relaxa- 
tion, and the emotions. In this 
sense feeling is contrasted with 
knowing (cognition) and desiring, 
willing, and striving (conation). 
To distinguish feelings from sensa- 
tions, they are usually described 
in psychology by the term affects. 

All animals possess a tendency 
to seek pleasure and avoid pain, 
to relieve tension, and to feel 
elated by success and depressed or 
angered by failure. The primitive 
effects are, therefore, held to be 
exhilaration, ease, distress, anger, 
and depression. As mental life 
develops a great variety of emo- 
tions appear- The chief function 
of affective states is to modify the 
response of the organism to stim- 
uli from the outer world or the 
bodily organs ; e.g. disgust affects 
appetite. The chances of survival 
both of individuals and groups 
are directly related to the degree 
to which affects are adjusted to 
external reality and encourage 
suitable behaviour. Inappropri- 
ate, exaggerated, or deficient 
abcects are a marked feature in 
mental disease. 

Fee Simple (Lat. feodum sim- 
plex). Highest estate known to 
English law. A tenant in fee sim- 
ple is what is popularly styled a 
freeholder. Though in theory the 
sovereign is the lord paramount, 
the freeholder can grant his land 
away or devise it to whomsoever 
he likes by will. It is presumed 
that any grant of land is of the 
fee simple. See Land Laws. 

Fee Tail (Lat. feodum talliatum, 
limited). Form of freehold estate 
set up originally by the Statute De 
Lonis, 1285, by which a grant to 
X and the heirs of his body gave 
X an estate tail. This estate 
would last only as long as X had 
heirs of his body, and would then 
revert to the grantor. This led to 
Pines and Recoveries, tortuous 
l^al fictions by which the estate 
became fee simple. In 1833 a new 
, Aet was passed by which, by a 
deed enrolled, X could convert his 
holding into a fee simple. In 192fi 
a fee tail became an equitable 
interest. See Entail. 

Fehlmg’s Solution. Alkaline 
solution of copper used for the de- 
tection of sugars. Solution No. 1 


is prepared by dissolving 34*65 
grams of pure copper sulphate in 
distilled water and diluting to 
500 c.c. Solution No. 2 is made by 
dissolving 50 grams of sodium 
hydroxide containing not less than 
97 p.c. of the salt, and 175 grams 
of recrystallised Rochelle salt in 
about 400 c.c. of water, and after- 
wards diluting to 500 c.c. WTien 
required for use equal volumes are 
mixed together. 

Fehmarn or Femabn. Island 
in the Baltic Sea, part of Ger- 
many. In area 71 sq. m., it lies 
off the E. coast of Holstein, from 
which it is separated by the 
narrow Sound of Fehmarn and 
from the Danish island of Maribo 
on the N. by the Fehmarn Belt. 
The surface is level and the soil 
fairly fertile. Its few' harbours 
accommodate vessels of shallow 
draught. Agriculture, fishing, and 
the rearing of cattle and sheep are 
the main occupations. The only 
manufacture of importance is hosi- 
ery. The capital is Burg. Prussia 
annexed the island in 1866 as a 
result of her victories over Den- 
mark and Austria, 

Fehmarn Belt. Channel be- 
tween the Baltic islands of Feh- 
marn and Maribo. It has a width 
of about 12 m., and leads from 
the Baltic to Kiel Bay. Fehmarn 
Sound is a narrow passage be- 
tween the island of Fehmarn and 
the mainland. 

Fehmgericht (Ger. Verne, pun- 
ishment ; Gericht, judgement). 
A medieval German tribunal. 
Known sometimes as the Holy 
Vehme, it exercised power, especi- 
ally in Westphalia, in the 14th 
and 15 th centuries, and is be- 
lieved to have been a survival 
from the jurisdictions of the 
Saxons. The courts were open for 
trial of civil matters, but might 
be secret in special cases. It has 
been estimated that, in the 14th 
century, the members {Schoffen or 
Freiscfioffen), bound by an all- 
embracing oath of fidelity, num- 
bered about 100,000. 

The government of the tribunal 
was vested in the king’s deputy, 
the Stuhlherr, before whom all 
members were liable to account 
for their acts. It had affinity with 
the process of summary jurisdic- 
tion in Anglo-Saxon England, 
those found guilty of capital 
offences being hanged, a dagger 
bearing the secret letters S.S.G.G. 
being placed on the corpse. As 
civilization progressed its power 
waned, to some extent through 
abuse. The Fehmgericht existed 
as a sort of minor police court 
until suppressed by Jerome Bona- 


parte in 1811. It was revived in 
a spurious form by the illegal 
Free Corps in 1919. Consult Intro- 
duction, Anne of Geierstcin, W 
Scott, 1831. 

Fehrbellin. A town of East 
Germany. It lies 40 miles north- 
west of Berlin, and is famous for 
the great victory gained by the 
Prussians, then the Branden- 
burgers, under the Great Elector, 
over the Swedes, June 18, 1675. A 
monument marks the site of the 
battle, which the Prussians regard 
as a memorable one. It was the 
beginning of Prussia’s military 
pow'er, as till then the Swedes had 
been considered all but invincible. 

Feilding. Town in the North 
Island of New Zealand. The 
distributing centre for a large 
tract of country, it is well laid out 
around a fine square, and is 
situated 99 m. N.E. from Welling- 
ton by rly. There are dairy 
factories in the neighbourhood, 
and the Livestock sales are the 
largest in the North Island. There 
are also sash and door factories, 
freezing works, and flour mills. 
Feilding was a settlement opened 
in 1874 by an English company 
represented by Colonel Feilding, 
and presided over by the 8th duke 
of Manchester. Pop. (1951) 5,810. 
-Feilding, Robert (c. 1651- 
1712). English rake, called Beau 
Feilding. A member of the Den- 
bigh family, he led a regiment in 
Ireland for James II. After 
squandering the fortune of his 
first wife, a daughter of the 1st 
viscount Carlingford, he married a 
daughter of tbe 1st marquis ot 
Clanricarde. After her death he 
married, in 1705, Mary Wads- 
worth, represented to him as a 
wealthy widow, and in the same 
year also married the duchess of 
Cleveland, Charles II’s former 
mistress. In 1706 he was con- 
victed of bigamy. Feilding was 
satirised by Steele and Swift. He 
died May 12, 1712. 

Feiling, Keith Grahame (b. 
1884). A British historian. Born 
Sept. 7, 1884, he was educated at 
Marlborough and Balliol College, 
Oxford, received a fellowship at 
All Souls, and after experience 
as a lecturer and tutor, including 
two years at Toronto, 1907-09, 
was appointed Chichele professor 
of modem history at his own uni- 
versity in 1946. Feiling specialised 
in the politics of the 17th century, 
and also constituted himself the 
historian of tlie Conservative 
tradition in English history. He 
wrote History of the Tory Party 
(1640-1714), 1924; What is 

Conservatism 'r 1931 ; The Second 
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Tory Party (1714-1832), 1938; 
and the official Life of Neville 
Chamberlain, 1946. 

Feira de Santa Anna. Town 
of Brazil, in the state of Bahia. 
It is about 30 m. N. of Cachoeira, 
on the Bahia-S. Francisco rly. 
The centre of a region rich in 
minerals, it produces marble, gold, 
and diamonds. There is trade in 
cereals, tobacco, and cotton. 
Cattle fairs are held. 

Feis. Irish word for an assem- 
bly. Something like the folk moots 
of the Anglo-Saxons, these were 
mainly meetings for the promulga- 
tion of laws by the kings, but they 
had also a festive element. They 
were frequently held in Ireland, 
some being national and others 
local. The most noted was the feis 
held regularly at Tara for several 
centuries until 560. Over It the 
supreme king presided. The word 
is still in use ; for instance, in 
1S97 a feis ceoil was founded to 
encourage Irish music. 

Feisal I (1883-1933). King of 
Iraq. The third surviving son of 
Hussein, king of the Hejaz, he 

was born at 
Rahab, Ara- 
bia, May 20, 
1883, but left 
it when six 
years old. He 
spent 18 years 
in Constanti- 
nople (Istan- 
bul), where he 
received ap- 
p 0 i n t m e nts 
under the 
Turkish government. Along with 
his brothers, Ali and Abdulla, he 
took a leading part in the move- 
ment which led to the deposition 
of Abdul Hamid. He commanded 
the Arab contingent in the Turkish 
campaigns in the district S. of 
Mecca, against a new religious sect 
which was threatening the stability 
of the emirate of the Hejaz. 

When, in June, 1916, his father 
sided with the Allies against 
Turkey in the First Great War, 
the ameer Feisal commanded the 
rebels in Medina, but was de- 
feated by the Turks. He then 
presented to the British a scheme 
for the formation of an Arab 
regular army. In conjunction with 
T. E. Lawrence he advanced in 
1917 to Akaba on the border of 
Syria, and Feisal’ s army eventually 
formed Allenby’s right wing in 
Palestine. On Oct. 3, 1918, he led 
his troops into Damascus. His 
services in the conquest of Pales- 
tine and Svria were rewarded with 

•j 

the privilege of setting up in 
Amman, Damascus, and Aleppo a 



provisional military administra- 
tion which was guaranteed to the 
Arabs as an independent sphere by 
the Sykes-Picot treaty. 

Acclaimed king, and for a while 
de facto ruler, of Syria, Feisal 
represented his father, now ruling 
over Hejaz, at the peace confer- 
ence, but was unable to prevent 
the French demand for a mandate 
over and occupation of Syria. 
Again proclaimed king by the 
extremists, he 
was expelled by 
the French in 
1920. Next year 
he undertook the 
kingship of Iraq, 
under the aegis 
of Great Britain, 
inaugurating his 
reign on Aug. 23 
after a plebiscite. 

Feisal settled the 
country on a firm 
basis, established 
good relations 
with Persia and 
Turkey, checked 
the unruly Na- 
tionalist element and the Wah- 
abis on the frontier, and secured 
the acceptance by all parties in 
1927 of the Anglo-Iraq treaty, by 
which his adopted country was 
to join the League of Nations. 
Iraq became independent in 1932, 
but the last year of FeisaTs reign 
was marred by the Assyrian re- 
bellion while he was on a state 
visit to London. He died Sept. 
8, 1933, and was succeeded by his 
son Ghazi. Though sometimes 
accused of tortuous diplomacy, 
Feisal steered his kingdom safely 
through difficult times. A Life by 
Mrs. S. Erskine appeared in 1933. 
See Arabia ; Lawrence, T. E. ; 
Palestine, Conquest of. 

Feisal 11 (b. 1935). King of 
Iraq, Born May 2, 1935, he suc- 
ceeded to the throne on April 4, 
1939, on the death of his father, 
Kine Ghazi, in a motor accident. 
Until the king came of age, May 2, 
1953, and ascended the throne, 
Iraq was placed under the regency 
of his uncle, the ameer Abdul 
Illah. During the German-in- 
spired Iraqi revolt in April, 1941, 
the young king had to leave 
Bagdad, but when the British au- 
thorities restored order in June, he 
and the regent entered the capital 
in state. He w’ent to school in Eng- 
land, 1947, entering Harrow 1949. 

Felanitx or Fblaniohe, Town 
of Spain, in the island of Majorca. 
It stands in a mt. valley, 28 m. 
S.E. of Palma, and 7 m. from its 
port, Puerto Colon. On the mt. of 
Puig de San Salvador, in the 


vicinity, is a Moorish castle with 
underground vaults. The church 
of San Miguel is a fine building. 
Brandy is distilled and soap 
manufactured. There is trade in 
cattle, wine, fruit, and earthen- 
ware, the water coolers of Felanitx 
having been noted from the 3rd 
century b.c. Pop. (1950) 11,771. 

Feldspar. One of the most 
important groups of rock-forming 
minerals, consisting essentially o1 


alumino -silicates of the alkalis. 
They may be grouped into two 
main groups, the plagioclase feld- 
spars and the potash feldspars. 
The plagioclase feldspars form a 
continuous series, the two end- 
members being albite (soda-feld- 
spar) and anorthite (lime-feld- 
spar) ; all mixtures of the two 
occur and the intermediate min- 
erals are called oligoclase, ande- 
sine, labradorite, and bytownite. 
The soda-rich end of the series is 
characteristic of acid rocks and 
lime-bearing varieties of basic 
rocks. The plagioclase feldspars 
crystallise in the triclinic system. 

The potash feldspars include 
sanidine, orthoclase, miorocline, 
and adularia. All have the same 
composition and are monoclinic, 
with the exception of microcline, 
which is triclirdc. Intergrowths 
between orthoclase or microcline 
and soda-rich plagioclase feldspars 
are known as perthites. 

Potash and soda feldspar is used 
in ceramics for pottery, glazes, 
etc ; in glass manufacture ; abra- 
sives ; roofing materials ; and false 
teeth; some stones (Amazon stone, 
sunstone, and moonstone ) are prized 
as gems. All the commercial depos- 
its occur in pegmatite dykes, mainly 
associated with granitic rocks. For 
details of the various types, see Mi- 
crocline ; Moonstone ; Orthoclase, 
etc. See also Crystallography illus. 

Felidae (Lat./eZi5, cat). Farmly 
of the carnivora, or flesh-eating 
mammals, which includes the cat- 
like animals. They comprise only 



Feldspar. Huge masses of orthoclase, weighing many 
tons, at Came, near Very an, Cornwall 
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two genera, but a large number of 
species, and are regarded as the 
typical carnivores, being the best 
adapted for catching and preying 
upon living animals, and, vith the 
exception of the weasels, the most 
lithe and active of the order. 

They are provided with finely 
developed canine and carnassial 
teeth and their sharp claws are re- 
tractile. One marked feature of 
the family is the short and 
rounded muzzle, which is in 
conspicuous contrast with the 
long and sharp muzzle in the dogs. 
Their fur is soft and often hand- 
somely marked, and their feet are 
provided with cushion-like pads 
which enable them to move about 
silently. All are of savage^ dis- 
position, and only two species 
have been domesticated with any 
success. See Cat. 

Felis (d. c. 647), English saint 
and bishop. A native of Burgundy, 
he came to England, and, helped 
by Sigebert, king of E. Anglia, 
preached Christianity. Felix be- 
came bishop of Dunwich, and is 
said to have founded the monas- 
tery at Soham. His name survives 
in Felixstowe, Sufiolk. His fes- 
tival is kept on March 8. 

Felix. Name of four popes and 
five anti-popes, of whom the fol- 
lowing are notable. Felix I 
(d. 274) is entered in the Roman 
martyrology probably in mistake 
for a Roman martyr of the same 
name buried on the Via Aurelia. 
A letter of the pope’s in response 
to a report by the synod of 
Antioch, which had deposed its 
heretical bishop, Paul of Samo- 
sata, was made use of at the 
council of Ephesus (431). To 
Felix I, who reigned 269-74, was 
attributed a decree for the cele- 
bration of masses over the tombs 
of the martyrs. His festival is 
kept May 30. 

Felix U, pope 355-58, was 
a Roman archdeacon intruded 
into the papal chair on the ban- 
ishment of Liberius by the em- 
peror Constantins. On the return 
of Liberius, Felix was exiled and 
lived in retirement until his 
death, Nov. 22, 365. Felix III, 
pope 483-92, was chiefly engaged 
in conflicts with heretical bishops 
at Alexandria and Antioch. Fehx 
IV, pope 526-30, was the nominee 
of Theodoric the Goth. He ob- 
tained an edict from Theodoric’s 
successor ordering all charges 
against the clergy to be taken to 
ecclesiastical courts. 

Felix V, anti-pope, was bom at 
Ghambery, Dec. 4, 1383. He 
reigned as duke Amadeus VIH of 
Savoy 1416-34, when he retired 



Felixstowe. The foreshore of this 

holiday resort 

in favour of his son. In 1439 the 
remnant of the council of Basel 
elected him as pope, although he 
was not in orders, in place of pope 
Eugenius IV,- whom they declared 
deposed. As Felix V he was 
crowned in July, 1440. He never 
obtained general recognition, but 
with some following in Switzer- 
land and Savoy he held his position 
till 1449, when he abdicated. He 
died at Geneva, Jan. 7, 1451, last 
of the anti-popes. 

Felix Antonins. Brother of 
the freedman Pallas, minister of 
the Roman emperor Claudius. He 
was procurator of Judaea, but 
was recalled in a.d. 62 to answer 
charges of oppression made against 
him by the Jews. It was before 
Felix that S. Paul preached at 
Jerusalem (Acts 23, 24). 

Felix Holt the Radical. A 
novel by George Eliot, first pub- 
lished in 1866. It presents in 
broad effect the life of a midland 
county dxiring the 1832 Reform 
period, but there is something 
unreal about the central figure, 
who is too philosophical and cold- 
blooded to represent the enthu- 
siastic reformer of that time. 

FeKxstowe. Holiday resort 
and urb. dist. of Suffolk, England, 
standing on a cliff facing S. be- 
tween the rivers Deben and Orwell, 
11m, S.E. of Ipsvich. Its beauti- 
ful cliff gardens and sea front, 
two band pavilions, bathing facili- 
ties, tennis courts and other sports, 
and drama festivals in June and 
Oct. are among its attractions. 
Felixstowe is a good centre for 
the Constable country and the 

Suffolk churches, 
v.a fe-m. Mir ^^n the Orwell 

broke its banks 
during the tidal 
floods of Jan. 31- 
Feb. 1, 1953, 41 
people lost their 
lives here. The 
Felixstowe arms town derives its 


name from that 
of the 7th- cen- 
tury bishop S. 
Felix. Pop. 
(1951) 15,081. 

Fell , JOH?« 
(1625-86). Eng- 
lish pedagogue 
and divine. Born 
June 23, 1625, he 
was educated at 
Christ Church, 
Oxford, of which 
he became dean 
in 1660. Vice- 
chancellor of 
the university 
popular Sufiolk 1666-69, he was 

appointed bish- 
op of Oxford in 1675. He notably 
improved the buildings as well as 
the discipline of his college, and 
gave material encouragement to 
the University Press, but is chiefly 
remembered by some lines, 

I do not love thee, Dr. Fell. 

The reason why I cannot tell ; 
But this alone I k-now fifll well, 

I do not love thee, Dr. Fell. 

— attributed to Thomas Brown 
from lines by Martial. Fell pub- 
lished a critical edition of Cvprian. 
1682. He died July 10. 1686. 

FeUah (plm. Fellahin). Arabic 
word for peasant or ploughman, 
especially in Egj^t. Forming the 




^ ' A.. 


Fellah. Egyptian sakka or water- 
carrier 


bulk of the native population, the 
fellahin descend in direct lineage 
from the ancient Egyptians. They 
dwell in villages, mainly of mud 
hovels, under a village chief, the 
sheikh-el-beled. A wooden statu- 
ette, now at Cairo, of a IV dynasty 
official, found by Mariette at 
Sakkara, was given that title by 
the workmen from its likeness to 
their own headman. Some fella- 
hin are Christian Copts; millions 
of others adhere to Mahomedanism. 
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Of medium height, black-eyed, 
thick-lipped, and straight-nosed, 
the Semitic and Nubian elements 
they have absorbed have but 
slightly affected their racial make- 
up as a Caucasian people of the 
Mediterranean type. The pro- 
gressive deepening of hue from N. 
to S. marks the influence both of 
climate and of ethnic contact. The 
women, who wear head-veils, 
which expose the antimony- 
stained eyelashes and tattooed 
chin, are sometimes wed by the 
nomad Beduins, but the amount 
of racial mixture in actual pro- 
gress is inconsiderable. 

Their food is largely vegetable, 
and they are mostly abstemious. 
Many of their methods of cereal 
and pulse cultivation, and of irri- 
gation with water-wheel, sakiya, 
and balanced bucket, shaduf, are 
of remote antiquity. The w^ater- 
carrier, sakka, is often a member 
of a dervish sect, whose ritual de- 
monstration, zikr, is the occasion 
of much festivity, w^herein quarter- 
staff, nabut, is a favourite game. 
The veneration of trees and stones, 
and the universal employment of 
amulets, mark the persistence of 
the predynastic animism of the 
Nile valley. Those peasants of 
Palestine also called fellahin are 
descended from tlie primitive 
Canaanite stock. Except for a few 
colonies introduced under Mehemet 
Ali they have no ethnic identity 
with the fellahin of Egypt. 

Fellmonger. Dealer in the 
pelts of slaughtered sheep, one who 
separates the wool from the hides. 
The skins may be soaked in lime- 
water until the roots of the fibre 
are loosened sufficiently to come 
away with ease, a method which 
gives the so-called sliped wool. 
Alternately the skins may be 
hur^ in moist air until bacterial 
action has loosened the fleece, 
and this is the method adopted in 
Mazamet, France, the chief centre 
of fellmongering. Chemical means 
may be substituted, the flesh side 
of the hide being painted over- 
night with a solution of sodium 
sulphide. See Leather. 

Fellow. Word meaning a male 
person. It is now used in two 
senses. In general speech, rarely 
in a slighting sense, it means a 
man, and academically it refers 
to certain members of colleges at 
Oxford, Cambridge, or elsewffiere, 
and to members of learned socie- 
ties. The original meaning was 
that of a companion, hence the 
phrase fellow-countryman, and 
this survives in its use at the 
universities, where it is the equi- 
valent of the Latin socius. 


Iji the colleges of Oxford and 
Cambridge a fellow is a member 
of the governing body and founda- 
tion, and a fellowship is a coveted 
distinction bestowed on scholars of 
excepti mal ability. Before the 
reforms of 1877-81 fellow's w'ere 
usually chosen for life, or until 
marriage. Today they are chosen 
by the existing fellows, usually for 
a definite term of years. They may 
be elected on a reputation or after 
examination, or because suitable 
for a particular vacancy on the 
teaching or managing staff. Many 
of them act as tutors, and form the 
group that with the head is respon- 
sible for the work of the college. 

The fellows of Eton and Win- 
chester form the governing body. 
The fellows of Trinity College, 
Dublin, who are divided into senior 
and junior fellows, are elected after 
examination,' and hold the position 
for life. King’s College, London, 
and some other colleges, have fel- 
lows, but they have a status 
different from those at the older 
universities. Following this use, 
fellow is used for a member of a 
learned society. 

Felo de se (late Lat. felo, evil 
doer, i.e. slayer ; de 5e, of himself). 
English legal term, meaning a 
man who commits a “ felony 
against himself ” — in other words, 
a suicide. A suicide used to be 
buried, as Thomas Hood puts it, 
“ at four cross roads, with a stake 
in his inside.” This ended in 1823, 
and the body of a suicide was 
ordered to be buried in the usual 
bu^^ial-ground without divine ser- 
vice, between 0 p.m. and midnight. 
In 1882 the night burial was abol- 
ished and a religious service per- 
mitted ; but the burial service of 
the Church is not aUow'ed by the 
rubrics to be used. See Suicide. 

Felony. Class of crime in Eng- 
lish law. By common law all 
crimes are either felonies or mis- 
demeanours. Nobody knows for 
certain the original distinction 
between them ; one theory is that 
a felony was originally a crime 
involving a breach of the king’s 
peace. Certainly until 1870 the 
lands and goods of a felon were 
forfeited to the crown. 

It is a crime to conceal a felony 
— misprision of felony— but not to 
conceal a misdemeanour. When a 
felony has been committed a 
private person may arrest without 
a warrant anyone he reasonably 
suspects of having committed it. 
A constable may arrest without a 
warrant a person he reasonably 
suspects of having committed a 
felony even if it transpires that 
none has been committed. With 


some few' exceptions no sucli 
powers of arrest exist for a sus- 
pected misdemeanour {q.v.). 

Felsite, Close-grained or com- 
pact rock of varying colour. It 
consists of altered lava which has 
lost its glassy structure. Small 
crystals of feldspar and quartz are 
scattered through the ground- 
mass of the rock. 

Felspar. Variant spelling of 
name of a group of I'ock-forming 
minerals, described in this Encyclo- 
pedia as feldspar. 

Felsted School. English public 
school. It was founded in 1564 by 
Richard, Lord Riche, and is now 
governed by a scheme dating from 
1876. It consists of six senior 
houses of fifty boys each, and a 
junior house of eighty boys. The 
grounds are 55 acres in extent. 
There are at least nine entrance 
scholarships each year. The village 
of Felsted, sometimes spelt Fei- 
st ead, is 3 m. S.E. of Dunmow, 
Essex. Pop. 1,845. 

Felt. Kind of cloth which pro- 
perly consists of fibre aggregates, 
compacted by heat, rubbing, and 
moisture, and is not woven. 
(Needlefelts consist of fibres con- 
solidated on to a central coarse 
hessian cloth.) The pressed felt 
industry uses wool as its raw 
material, mth rabbit and other 
animal hairs in some hat felts. 
The fibres are scoured and well 
blended, then passed through a 
carding process to produce a web. 
These webs are superimposed to 
form “ batts ” 40 yds. long, be- 
tween in. and 1 in. thick, and 
36-80 ins, wide. These are again 
superimposed to give a thickness 
of between 6 ins. and 3 ft. 

The hardening process follows, 
the fibre mass being compressed 
between two metal plattens, with 
a pressure of 5 to 10 lb. per sq. in. 
Steam is blown in through perfora- 
tions in the lower platten, and the 
upper platten has an oscillating 
movement. By this means a batt 
3 ft. thick becomes reduced to 4 
ins. The partly-felted batt is then 
fulled, i.e, soaked in soap solution 
(for felt hats) or dilute sulphuric 
acid (for mechanical pressed felts) 
and subjected to blows from heavy 
wooden hammers. Five minutes’ 
treatment suffices for light felts, 
but 12 brs. or more is required for 
thick mechanical felts. Shrinkage 
of 25-75 p.c. occurs in all directions 
during fulling. The resulting felt 
is scoured, dried, pressed, and 
loose hairs are sheared off. The 
complete process takes 7-10 days. 

Needlefelts are used for carpet 
underlays and packaging of a var- 
iety of materials. Roofing felts are 
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impregnated with bitumen and 
other substances to make them im- 
pervious to water. Knitted felts, 
i,e. knitted wool fabric subjected to 
a fulling process till it resembles 
felt externally, have been used for 
hats, etc. 

Feltham. Urb. dist. of IMiddle- 
sex, England, 12 m. W.S.W. of 
London. Much of it is residential, 
but it has also a number of fac- 
tories making e.g. plastics and 
sparking plugs, and an important 
marshalling yard of British Rlys. 
(Southern Region). The second 
oldest Borstal institution in the 
U.K. is at Feltham, where the 
central ordnance depot was located 
during the First Great War. Part 
of London Airport lies within the 

district. Pon. (1951) 44,861. 

Feltmakers’ Company. Lon- 
don city livery company. Origin- 
ally an offshoot of the Mercers, 

and later (in 
1501) of the 
Haberdashers, it 
was granted a 
separate charter 
by James 1 in 
1604. An Act of 
Parliament had 
Feltmakers’ been passed in 

Company arms 1500 instituting 
a seven-year apprenticeship for ah 
journeymen feltmakers, of whom 
there were 7,000 in London at the 
time of the charter. The author- 
ised livery is now 350. The offices 
are at Arundel House, Arundel 
Street, W.C.2. 

Felton, John (c. 1595-1628). 
English assassin. He came of a 
good Suffolk family, early entered 
the army, and 
served as lieu- 
tenant at Cadiz 
in 1625. Fail- 
ing to obtain a 
captain’s com- 
mission, he 
applied per- 
sonally to the 
duke of Buck- 
ingham, who 
refused his re- 
quest. Poverty 
and his animosity against Buck- 
ngham, increased by brooding over 
the attacks on the king's favourite, 
turned his thoughts to assassina- 
tion, and he mortally stabbed the 
duke at Portsmouth, Aug. 23, 1628. 
He was hanged at Tyburn, Nov. 28 
of the same year. 

Feltre (anc. FeUria), City of 
Italy, in the prov. of Belluno. A 
picturesque place, standing on an 
eminence near the Piave river, 885 
ft. above sea level, it is 34 m. by 
rly. N.W. of Treviso. It has a 
ruined castle, a cathedral, a mod- 


ern palace, and a municipal pawn- 
shop, said to be the oldest estab- 
lishment of the kind in Europe. 
Minor buildings include a hospital, 
gymnasium, seminary, and an 
asylum for orphans. In 1819 the 
bishopric was incorporated with 
that of Belluno. There is trade in 
wine, oil, silk. Pop. (1951) 18,768. 

Felucca (Arab. Juluka; Ital. 
feluca). Vessel used in the Levant 



Felucca. Egyptian sailing boat on 
the Nile above Cairo 

and on the Nile. It is propelled by 
lateen sails and oars, and moves 
swiftly. Sometimes the helm can 
be used at either end of the huU. 

Felup OR Fulup. Collective 
name applied by Portuguese trad- 
ers to numerous primitive negro 
tribes in the coast-lands of French 
Senegal and Portuguese Guinea. 
Under the Mandingan name Jola 
they extend into British Gambia. 
Their allied semi-Bantu dialects 
prevail from the Gambia and Casa- 
mance to the Gacheo and Geba 
rivers. The typical Felup are mus- 
cular, flat-nosed, thick-lipped, 
dark-bronze-coloured hunters, al- 
most unclad, using bow and arrow 
and inhabiting roughly constructed 
log-huts or earth-houses. 

Feme or Femme. Anglo- 
Norman legal term for a woman. 
A woman who is married is called 
feme covert, and a woman who is 
either a spinster, a widow, or 
divorced, is feme sole. 

Femina Vie Heureuse. The 
name of this literary award has 
been changed to Stock Prize (g'.u.). 

Feminism (Lat. femina, a 
woman). Term originally used to 
signify the qualities of females, 
used in 1895 and later to mean 
the advocacy of the claims and 
rights of women. Feminism in'the 
second and more usual sense is a 
century older than the use of the 
word to describe it, finding its 
first clear expression in Mary 
Wollstonecraft’s A Vindication of 


the Rights of Woman (1792). “ She 
set great value on a mutual affection 
between persons of an opposite 
sex,” VTpte her husband, William 
Godwin, in his memoir of her ; 
“ she regarded it as the principal 
solace of human life.” But she 
also thought that nothing should 
keep a man and wife together 
once mutual love and respect had 
gone. She advocated that women 
should be educated in an “ orderly 
manner ” to fit them to engage in 
business — “ women would not then 
marry for a support ” ; that they 
should become doctors and nurses, 
and in particular midvdves ; that 
they should have “ a civil exist- 
ence in the state, married or 
single ” ; that they should not be 
“ arbitrarily governed vithout 
having any direct share in the 
deliberations of government.” 

In the world into which she 
projected these ideas, the educa- 
tion of men was indifferent, and of 
women non-existent; no women 
and few men had any political 
rights ; married women had no 
legal existence as individuals, 
could possess nothing, had no 
rights in the custody of their 
children. Both women and men 
for the most part greeted Mary 
Wollstonecraft’s ideas with ridi- 
cule ; but some fifty years after 
her death they began to produce 
effects, thanks to the help and 
encouragement given to women 
by men like F. D. Maurice, John 
Stuart Mill, Canon Butler, Arthur 
Hugh Clough, Sidney Herbert, and 
Newson Garrett. 

Talfourd’s Act 

Thomas Noon Taifourd, Whig 
member of parliament for 
Reading, and a serjeant-at-law, 
was responsible for the first step 
taken in the legal recognition of 
women’s rights as human-beings. 
Led through disgust at his own 
success in depriving mothers of 
access to their children in the 
course of his legal practice, he 
secured the passage of an act 
in 1839 which gave a separated 
wife custody' of her children till 
the age of seven, and access to 
them afterwards, provided she 
could prove she was guiltless of 
adultery. Maurice promoted the 
foimdation of Queen’s College, a 
school opened in 1848 for the 
training of governesses — ^the first 
school for women that had any 
claim to a standard of learning. 

The first society for female suf- 
frage was formed at Sheffield in 
1857, and J. S. Mill brought 
the subject to general notice by 
putting female suffrage promin- 
ently in his election address in 




FEMINISM 


3292 


fence 


1865 when he StOod (and was 
returned) for Westminster. The 
National Society for Women’s 
Suffrage was founded two years 
later, and in the same year Mill 
presented the first petition for 
women’s suffrage to Parliament ; 
thereafter petitions were per- 
sistently presented and hills 
brought in, by I\till and others. 

Until 1857, divorce was possible 
only by private act of parliament 
in each individual case, and only 
the husband could initiate a 
divorce bill. In that year an act, 
promoted by the Atlorne 3 ^-General 
ISir Richard Bethell (afterwards 
Lord Westbury), gave both 
spouses the right to divorce, 
to the husband for adulterj^ by 
his wife, to the wife for adultery 
plus cruelly or desertion b}^ her 
husband ; the same act also gave 
the wife for the first time legal 
control of any earnings or in- 
heritance she might acquire after 
separation. Not until 1870 was the 
first Married Women’s Property 
Act {q.v.) passed : this bill was intro- 
duced mto the house of oommons 
by Russell Gurney, Q.C., who, 
with his wife, w'as also a con- 
sistent worker for the advance- 
ment of women’s education. From 
these beginnings, increasing rights 
and responsibilities were de- 
manded in Great Britain for 
women both women and men 
feminists, and steadily devolved 
upontheni. (/S'ee Women’ sSuffirage.) 

Slow Progress on the Continent 

Feminism, spreading steadily 
round the w'orld wdierevcr Pro- 
testantism and the Anglo-Saxon 
w'ay of life held sway, Vas slow 
in starting on the continent of 
Europe. The teaching of Roman 
Catholicism on marriage hindered 
its birth in R.C. countries ; the 
Code Napoleon, by giving the 
wife an inescapable claim on her 
husband’s estate, removed in the 
countries where it (or its deriva- 
tive systems) ran one of the bases 
of feminism in Great Britain. 

In tsarist Russia, men and 
women revolutionaries worked 
on an equality, and when the re- 
volution came in 1917 equality of 
status and opportunity was ex- 
tended to w'omen. Under the 
Weimar cozistitution women were 
given equal political status with 
men in Germany. In the United 
Nations (9iarter the United Na- 
tions reaffirmed their “ faith in the 
equal rights of men and women ” ; 
and at the end of the Second Great 
War, women W'cre admitted to the 
franchise in a number of countries 
where there had been little or no 
feminist movement before it (e.g. 


France, Italy, Hungary).* Hut a 
movement in the reverse direction 
had set in : National Socialism 
deprived German women of the 
rights they acquired under the 
Weimar constitution ; in Soviet 
Russia, differentiation in educa- 
tion and opportunity betw^eeii the 
sexes was reintroduced in 1943. 

Irene Clepnane 

Femmes Savantes, Les (The 
Learned Women). Five-act com- 
edy by Moliere, first acted at the 
Palais- Royal, Paris, March 1 1, 
1672. In it Moliere returns to the 
theme of feminine affectation less 
seriously treated in his Les Pre- 
cieuses Ridicules. The easy-going 
houo'geois Chrysale is at the mercy 
of a wife and one of his two daugh- 
ters. The wife has more pretence 
to learning than knowledge or in- 
telligence, and the elder daughter, 
Armando, is hke her. Clitandre, 
suitor to Armande, is rebuffed, and 
turns to her more simple-minded 
sister Henriette, whom the mother 
wishes to marry the parlour- poet 
Trissotin. The denouement, in 
which Henriette and Chtandre are 
united, is brought about by Ghry- 
sale’s brother Ari.ste, who exposes 
the mercenary character of Trisso- 
tin. Moliere acted the part of 
Chrysale. Trissotin is accex-)ted as 
a caricature of the Abbe Cotin. 

Femoral Artery (Lat. femur, 
thigh). Main artery of the thigh 
running from the groin to a point 
rather above the Imce, where it be- 
comes the popliteal artery and is 
continued down the leg. It gives 
off numerous branches, which sup- 
ply the muscles and skin with blood. 

Femur on Thigh-bone. Longest 
bone in the human body. Above 
it articulates with the pelvis to 
form the hip-joint, and below with 
the patella (knee-cap) and tibia to 
form the knee-joint. The superior 
extremity consists of a rounded 
eminence, the head, which fits into 
the acetabulum or socket of the 
pelvis, the neck, which is set at 
about an angle of 125° with the 
shaft of the bone, and two bony 
prominences known as the greater 
and lesser trochanters, which servo 
for the attachments of muscles. 
The shaft of the femur is somewhat 
convex forwards, and in the cen- 
tral third of the posterior surface 
bears a prominent ridge, the linea 
aapera, to which muscles are at- 
tached. The inferior extremity 
broadens out into two expansions, 
the internal and external tuber- 
osities, which end in two smooth 
rounded articular eminences 
known as the condyles, separated 
from each other by a deep depres- 
sion, the inter- condylar, notch. 


Fracture of the shaft of the 
femur is a common accident. ’If 
due to indirect violence the frac- 
ture is usually oblique ; if due to 
direct violence, more or less trans- 
verse. Unless complicated by 
serious damage to the soft part^ 
the fracture usually unites in 6 to 
8 weeks, though the leg should 
not be made to bear the full weight 
of the body for another two 
months. The two Great Wars saw 
great advances in treatment of 
these fractures by mechanical aids. 
Fracture of the neck of the femur 
is most often met with in elderly 
persons, whose bones have become 
weakened by atrophy. The con- 
dition is always serious in aged 
persons, owing to the difficulty of 
getting the broken fragments to 
unite, and to the risk of pneu- 
monia supervening, which is al- 
ways present when it is necessary 
to keep an elderly patient in bed 
for a long time. See Hip-joint; 
Knee-joint. 

Fen. Anglo-Saxon word for 
marshy or boggy land. The district 
of this nature in Cambridgeshire, 
Norfolk, Huntingdonshire, and Lin- 
colnshire is known as the Fens. 
The will o’ the wisp is sometimes 
called the fenfire, while fenberry is 
another name for the cranberry. 

Fence. Device used on farms 
for boundary purposes, to prevent 
stock from wandering and as a 
wind-screen. The proper establish- 
ment and maintenance of fences is 
costly ; they often waste valuable 
ground, and neglected hedges in 
particular harbour vermin and 
weeds, tlie latter often serving to 
maintain insect and fungoid pests. 

Turf fences, chiefly consisting 
of mud and stones, are cheap and 
fairly durable if properly drained 
and protected from the rain by 
coping-stones. Walls, usually of 
the dry sort, without cement or 
mortar, are much favoured where 
suitable flat stones are available. 
They last for many years if care- 
fully built, but after 50 years or 
more they are liable to get out of 
plumb, and fall after winter frosts. 

Wood and wire fences include a 
largo number of contrivances. 
These may consist entirely of wood 
(palings, stakes, brushwood, post 
and rail), wood and wire, or wire 
with iron or concrete standards. 
Wood lasts much longer if treated 
with creosote or stop-rot composi- 
tion, or simply tarred. That part 
of a post driven into the ground 
should previously be tarred. 

As a general rule the owner of 
land is not bound to erect or 
maintain a fence at its boundary, 
but if this is the only method of 
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preventing his cattle from going on 
to a neighbour’s land, it will be 
necessary to fence. There is 
usually no duty to fence land run- 
ning alongside a highway ; even if 
animals escape on to the highway 
and cause damage the owner of the 
land is in general not liable. 

There is, however, a liability to 
fence excavations near a highway 
and in certain districts to fence 
land adjoining a street to prevent 
it becoming a source of danger to 
passengers or from being used for 
purposes causing annoyance to the 
public. Railway companies must 
make and maintain fences along 
the side of their railway. Barbed 
wire must not be used in fences 
along a highway in such a manner 
as to be likely to injure persons or 
animals. By the Barbed Wire Act, 
1893, a local authority may compel 
the occupier of land on which there 
is a barbed ware fence adjoining a 
highway to abate the nuisance. 
One useful kind of wire fencing is 
rabbit-proof netting. 

Hedges and Ditches 

Hedges are particularly char- 
acteristic of many parts of Eng- 
land. They are costly, however, 
and require continual care. Hedg- 
ing is an expert rural art, and 
involves not merely lopping of 
superfluous twigs and branches, 
but also “ laying ” at least every 
20 years. In this process the main 
stems are partly cut through not 
far from the bottom, bent into an 
oblique or horizontal position, and 
then secured. This promotes the 
growth of shoots at the base of the 
hedge, without which it will never 
form a thick continuous stock- 
proof barrier. Equally important 
is the provision of a ditch adequately 
drained, and its maintenance in a 
clean condition free from weeds 
and rubbish. The best hedge-plant 
is the hawthorn (quick), while 
beech and hornbeam are also good. 

Fenclmrch Street. London 
thoroughfare. The name is be- 
lieved to have been derived from 
the fenny ground in the vicinity 
when the Langboume was a run- 
ning brook. The street runs E. 
from Gracechurch Street, describ- 
ing a northward curve until it 
meets LeadenhaU Street at Aid- 
gate Pump. At the London Tav- 
ern, rebuilt in 1877, Queen Eliza- 
beth is supposed to have dined in 
1554. Shipping companies have 
their headquarters in the street. 
Mark Lane and Mincing Lane, on 
the S. side, are well known in the 
history of commerce. Fen church St. 
station is the terminus of the line 
to Tilbury. The street suffered 
damage in the Second Great War. 


Fencible. Term applied to 
regiments of infantry and cavalry 
raised in Great Britain in the late 
18th and carlj" 19th centuries for 
local defence in time of emergency. 
Numbers of fencible units were 


embodied in 1804 at the time of 
Napoleon’s threatened invasion of 
Eneland. Later, certain fencible 

recriments, revived as veomanrv 

« * 

units, weie eventuallv embodied 

^ *• 

in the Territorial Army (^-r.). 


FENCING: ITS HISTORY AND PRACTICE 

C. L. de Beaumont, Hon. Sec., Amateur Fencing Association 

The graceful art. of sxcordsmansJnp, sprung from methods of fiqht- 
of great antiquity, achieved a wider popularity as a sport in 
the course of the igth century. It is here described in some detail 


The art of swordsmanship is of 
the greatest antiquity. Fighting 
with a variety of weapons under 
set rules was practised among the 
Persians, Greeks, and Romans. 
Up to the 15th century, however, 
swords were heavy and clumsy ; 
it was not until the general disuse 
of armour led to the transform ation 
of weapons to forms better adapted 
for speed and neatness that fencing 
began to develop into an art. 

During the 15th century schools 
and masters of fence grew rapidly 
in numbers and skill. Germany 
became the cradle of systematic 

M 

sw’ordsmanship, and the masters 
formed guilds such as the famous 
Marx briider of Frankfort. Similar 
associations of professional swords- 
men grew up in Spain, N. Italy, 
and, later, in France. The 
swordsmanship in these schools 
was of the rougher kind and 
many wrestling tricks were used. 

The Italians were the first to 
recognize the superior efficiency 
of the point and, towards the 
end of the 16th century, they 
developed lighter weapons and 
nimbler and better controlled 
methods which spread all over 
Europe and developed into rapier 
fencing. Fencing masters dis- 
continued the teaching of wrestling 
tricks, the lunge was discovered, 
and rapier fencing became an art. 

The Science of Fencing 

The rapier, although well 
balanced, was too long and heavy 
for a swordsman to make quick 
parries with the blade. Body 
movements, ducking or vaulting 
aside (incartata), were used to 
avoid thrusts, or the left hand 
protected with a gauntlet or 
armed with a dagger was used to 
parry. Right-hand attacks and 
left-hand parries were character- 
istic of rapier fencing. 

A scientific system of fencing, 
based on mathematical lines and 
diagrams drawn on the floor 
within a circle, was established in 
Spain at the beginning of the 
17th century. 

During the reign of Louis XIV 
the adoption of the short court 
sword led to the development of 


the French school of small sword 
fencing which rapidly displaced 
rapier fencing, the dagger was no 
longer used, and hits were made 
with the point only, parries being 
made with ,the blade. 

Ovdng to the danger of injury 
when fencing, various conventions 
were established and valid hits 
were restricted to those arriving 
on the breast ; many of these 
conventions hav^e survived as the 
basis of the rules of foil fencing. 

The invention of the mask bv 

* 

La Boessiere about 1780 permitted 
the evolution of complicated 
phrases including remise, counter 
riposte, and redoublement, and 
the development of foil fencing as 
we know it today. 

Towards the end of the 19 th 
century epee fencing, approximat- 
ing to the conditions of a duel, was 
developed, while the light Italian 
sabre replaced the heavy military 
sabre which had continued the 
tradition of back-swording. 

Teaching the Art in England 

Swordsmanship was taught in 
England from early times. In 
1285 Edward I prohibited fencing 
schools in London. Swordsmen 
continued to be regarded with dis- 
favour until Henry VIII granted 
a roval charter in 1540 to the 
“■ corporation of the maisters of 
the science of defence and other 
provosts of the same science.” 
The corporation wms granted the 
lucrative monopoly of teaching 
the art of fencing in England, 
Sword and buckler and the long 
(two handed) sword became the 
traditional English weapons and 
the rapier was not firmly estab- 
lished here until the latter half of 
Elizabeth’s reign. Public displays 
of skill with swords were popular 
amusements in England from the 
16th century onwards. Prize 
fights were displays of swordsman- 
ship until mid -Georgian days when 
James Figg popularised prize fights 
with fists. Thereafter backsword- 
ing became a provincial amuse- 
ment, and eventually degenerated 
into singlestick. 

Fencing was neglected in Eng- 
land during the Victorian era, and 




Fencing. Le£t ; Competitors in the ** on guard ” position in an International Championship bout at the London 
Fencing Club. Right ; Contestants at practice for the Girls’ School Fencing Championship demonstrate that swords- 
manship is as graceful an art for women as for men 


it was not until the end of the 19th 
century that the art of fencing 
was revived, mainly through the 
enthusiasm of Captain Alfred 
Hutton. The first amateur cham- 
pionships with foil and sabre were 
held in 1898, and in 1901 the 
Amateur Fencing Association was 
founded. From 1919 to 1939 
fencing increased markedly in 
popularity throughout Great 
Britain, both for men and women, 
a large number of championships 
and competitions were held annu- 
ally, and British fencers were 
represented in aU the important 
international meetings including 
the Olympic games. 

Fencing today is practised with 
three weapons, the foil, the 6p4e, 
and the sabre. Foil fencing is the 
basis for the practice of sword 
play with aU three weapons. At 
foil and 6pde hits must be made 
only with the point, at sabre hits 
are made with the point or with 
the edge (cuts) or with the first 
third of the back edge. 

The Foil and the Sabre 

Fencing with the foil and the 
sabre is subject to the following 
conventions : (a) the target is 

limited; at foil, the trunk only, 
back or front ; at sabre any part 
of the head, arms, or trunk 
approximately down to the waist ; 
(/?) all hits made direct on a part 
of the body other than the target 
stop the phrase and annul all 
subsequent hits ; (c) aU correctly 
executed attacks must be parried 
or completely avoided, and the 
phrase must be followed through. 

Fencing with the 4p4e repro- 
duces, as far as possible, the 
conditions of a duel : the target 
includes every part of the fencer, 
and there are no conventions. 

Each weapon consists of a blade 
and a mounting, which includes 


the guard and the handle through 
which passes the tang of the blade 
at the end of which the pommel or 
locking nut is attached. A small 
cushion is generally fixed inside 
the guard as a protection for the 
fingers. Tlie stronger part of the 
blade, i.f’, the part nearest to the 
guard, is called the forte, while the 
remainder of the blade is known 
as the faible. 


There are two main varieties of 
foils and (5p6os — French and 
Italian. The French weapon has 
a plain handle and is manipulated 
by delicate finger work. The 
Italian weapon has a cross bar 
and two rings attached to the 
inner surface of the guard through 
which the first two fingers are 
placed, tlio pommel being strapped 
to the wrist. Fingerwork is largely 



Fencing, i. Position of hand on toU. 2. Preliminary position. 8. On 
4. Lunge, 5. Parry of quarte. 0. Parry o! sixte. 7. Parry or a 

8. Parry ol octave. 9. Riposte Irom parry of quarte 
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sacrificed to added strength in by imaginary lines at right angles 


manipulating the weapon. 

Foils usually have beU guards 
or a double loop guard. ^Ipees 
have bell guards wliich may be 
decentralised to give added pro- 
tection to the outside of the sword 
arm. The guard of the sabre is 
curved to protect the 
hand from cuts. The 
flattened point or 
button of the foil 
must be covered with 
waxed thread, A 
triple steel point 
(pointe d’arret) is 
fixed to the button 
of the epee so that 
hits made on the 
opponent’s clothing 
shall not glance off. 

An electrical judging 
apparatus is used in 
the maj or epee events. 

A martingale (a loop 
of cord attached to 
the handle and passed 
round the fingers) is 
obligatory to obviate 
accidents to onlookers 
if a fencer is disarmed. 

Clothing is usually 
made of light canvas 
(sail cloth) and must be white. 
The head is protected by a mask 
with canvas bib, and a glove or 
gauntlet is worn on the sword 
hand. A leather elbow guard 
should be worn at sabre. Canvas 
shoes should have leather soles in 
fencing on a linoleum floor, but 
rubber soled shoes are preferable 
on a wooden floor or out of doors. 
Foil and sabre competitions usually 
take place indoors on linoleum or 
cork strips ; ep4e events in the 
open air on gravel or levelled soil. 
That portion of the field of play 
which is used for fencing is called 
the piste or fencing strip. 

In fencing, an attack is made 
,by straightening the arm with 
the point of the sword threatening 
the opponent, and lunging. The 
fencer defends his target by using 
his weapon to deflect his opponent’s 
blade : this action is called a 
parry. When an attack is parried 
the fencer who has parried in 
his turn straightens his sword 
arm in order to hit his opponent : 
this action is. called a riposte. 

A direct thrust at the target 
will generally be parried. The real 
attack is usually preceded by 
one or more false attacks or feints 
designed to make the opponent 
parry too soon so that the attacker 
may deliver his real attack on 
some part of the target which his 
opponent leaves uncovered. 

The target (trunk) is ^ divided 


to each other. One line crosses 
the centre of the body from left 
to right ; that part of the bod^^ 
above the line is called the high 
line, that part below is called the 
low line. The other line passes 
downwards from the centre of the 
neck ; that part of the 
body on the sword 
arm side of this line 
is caUed the outside 
line, that on the other 
side is called the inside 
line. {See diagram.) 

There are eight 
parries at foil and 
^pee — two to protect 
each quarter of the 
target. The position 
of the hand in rela- 
tion to the target 
when forming some 
parries are indicated 
approximately in the 
drawings in p. 3294. 
Four of these par- 
ries are made with 
the hand in supina- 
tion (palm upwards) : 
sixte, quarte, octave, 
and septime ; and 
four with the hand 
in pronation (palm downwards) : 
prime, tierce, seconde, and quinte. 
Parries may be simple, or the op- 
ponent’s blade may be deflected 
by a circular movement in the 
same line called a counter parry. 

Variety oi Attacks 

Attacks may be simple, e.g. a 
direct thrust or a thrust made 
along the opponent’s blade (coule), 
a disengagement by passing the 
blade under the opponent’s blade, 
or a cut-over (coupe) passing over 
the opponent’s blade, or may be 
made after pressing, beating, or 
binding the opponent’s blade, or 
may be composed attacks, i.e, 
preceded by one or more feints 
or by circular movements called 
the double describing a circle 
round the opponent’s blade when 
he attempts to counter parry. 
There are thus a variety of 
composed attacks using the move- 
ments of simple attacks, attacks 
on the blade, and the doubl6 either 
as feints or for the final movement. 
Similarly, after an attack has been 
parried, the riposte may be direct 
or by disengagement, or may be 
preceded by one or more feints, 
etc. The counter-riposte is .a 
riposte made by the original 
attacker after parrying his op- 
ponent’s riposte. The remise is 
the immediate continuation of the 
attack in the same line after the 
opponent has parried. When an 
attack or a riposte is delayed or is 


preceded by a number of feints, a 
stop thrust or time thrust (coup 
d’arret) may be made. Attacks 
of second intention are then made 
after drawing the opponent’s stop 
hit or attack and parrying the 
same, afterwards launching a 
counter attack. . 

At epee, the large target and 
the absence of conventions make 
it unwise to employ any wide 
movements such as "the cut-over 
or attacks preceded by a number 
of feints because such movements 
expose the attacker to stop hits 
on the arm. Attacks and ripostes 
as well as stop and time thrusts 
tend to be concentrated on the 
nearest portion of the target, i.e. 
the opponent’s wrist or sword arm. 
Since double hits count against 
each fencer, the cardinal rule at 
epee is to hit your opponent 
without vourself being hit. 

Speed and Precision 

The epee fencer must develop 
a sense of timing, judgement of 
distance, suppleness, speed of foot- 
work, and speed, accuracy, and 
precision in placing his hits. The 
fleche attack is a running move- 
ment designed to hit the opponent 
by speed and surprise. It must 
be exceedingly well timed and 
requires sound judgement and 
great precision. Sabre play differs 
from foil and epee in that the edge 
is used as well as the point ; in 
choice of time and distance it 
approximates more to epee than 
to foil. Simple movements and 
speed of footwork are essential. 
There arc six parries,, and second 
intention attacks are much used. 

Fencing more than almost any 
other sport has to be learned^ by 
actual practice under an instructor. 
Fencing competitions are judged 
by a jury consisting of a president, 
who directs the bout and alone 
decides on the validity of a hit 
according to the rules and con- 
ventions of fencing and as to the 
priority between two hits on time 
at ep6e, and four judges; two 
judges watch each competitor 
and advise the president when a 
hit is scored on the fencer they 
are watching. 

In individual competitions, the 
competitors are drawn in pools 
of six or eight fencers at foil and 
sabre and eight to twelve fencers 
at ep6e. Every competitor fences 
against every other competitor in 
the pool in a pre-arranged order 
of bouts, and the classification is 
determined according to the num- 
ber of victories awardeil bv the 
president to each fencer. 

Teams usually of three to five 
fencers are drawn against each 





Fencing. Target for a 
right-lianded fencer. A 
left-handed fencer must 
visualise the diagram in 
reverse 
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Other. Every member of one team 
fences against every member of the 
other team in a pre-arranged order 
of bouts. The lesult is determined 
by the number of victories (and if 
necessary the number of hits re- 
ceived and scored) by all the 
members of each team. Foil and 
sabre bouts are usually for the 
best of seven or nine hits, lilpee 
bouts, formerly for one hit, are 
now usually for the best of three 
or five hits. The rules of the 
International Fencing Federation 
have been adopted by the Amateur 
Fencing Association for use in 
Great Britain. 

Fender. Article of domestic 
furniture. Used as a guard against 
the falhng of hot cinders from the 


mins, at the Oval in 1922, and 
several times took over 100 wickets 
in one season. He wrote several 
books descriptive of international 
cricket, and was a prolific contri- 
butor to the press and a popular 
broadcaster on cricket. 

Fenelon, Frak^ois de Salio- 
NAC DE LA MoTHE (1651-1715). 
French ecclesiastic, author, and 
academician. He was born near 
Sarlat, Aug. 6, 1651. Ordained 
priest in 1675, he was dhector of 
the convent of the Nouvelles Oa- 
th cliques, and missionary to the 
Protestants in the disturbed prov- 
inces of Poitou and Saintonges, the 
fascination of his personality, and 
his mixing of bribery and kindness, 
being great factors in his success. 



Bu courtesy of Qill Bcigaie 


fire into the room, it came into use 
upon the introduction of grates 
raised from the floor, and it super- 
seded the old shallow kerb which 
enclosed the open stone hearth. 
The growing popularity of sunken 
grates and tiled fireplaces in the 
20th century has led to a lessening 
of the need for fenders and a re- 
version to the shallow curb, usu- 
ally of tile material, or often no 
curb at aU is used. 

Fender. Nautical term for a 
bundle of sticks, rope, or wood 
dropped over a vessel’s side to pre- 
vent her from rubbing against 
another vessel or the wall of a quay. 
Hence the expression to fend off, 
i.e. to keep away, to protect. A 
“ pudding fender ” is a large ball 
of old rope used as a fender. 

Fender, Percy George Her- 
bert (b. 1892). English cricketer. 
Educated at S. George’s college, 
Weybridge, and S. Paul’s school, 
he entered first class cricket in 
1910, when lie played for Sussex, 
and by Ifil'I was a member of the 
Gentlemen’s XI against the Play- 
ers. He toured Australia with the 
M.C.G. team in 1920-21 and South 
Africa in 1922-23. He captained 
Surrey from 1921 to 1932. Equally 
useful as a bowler and a fast scor- 
ing batsman, Fender made his 
highest score of 185 in 2 hrs. U) 


In 1689 he was appointed precep- 
tor to Louis XlV’s grandson, the 
duke of Burgundy, and in 1695 
v/as made archbishop of Cambrai. 
Soon after this his interest in 
quietism and defence of its leader, 
Mme. Guyon, brought him into col- 
lision with his old friend Bossuet, 
who, after a bitter controversy, 
obtained the condemnation by 
Rome (1699) of his offending vol- 
ume Explication des Maximos 
des Saints sur la Vie Int^rieure. 
Fenelon died Jan. 7, 1715. 

Fenelon was a man of great ver- 
satility, who did not believe that 



Fender (nautical). Lett, rope lender 
in net ; right, fender of hazel wood 
hound with wire 


boundaries should divide literature, 
politics, and religion ; and his wri- 
tings cover a wide range. The best 
known is the 
didactic ro- 
mance, Les 
Aventuieule 
Telemaque, 

1699, which, 
like his 
Fables and 
his Dialogues 
des Morts, 
was design- 
ed to in- 
struct his 
royal pupil in the conduct of 
life and the responsibilities of 
absolute government. His Edu- 
cation des FiUes, 1687, has also a 
place in the pedagogical literature 
of the time. Consult Lives, Vis- 
count Saint-Gyres, 1906 ; P. E. R. 
Janet, Eng. trans. 1914 ; The 
Archbishop and the Lady, M. de 
la Bedoyere, 1956. 

Feng-huang-cheng. City of 
China, in the province of Liaoning. 
On the Mukden-Antung rly., it 
was opened to international trade 
by agreement betw^een Chiia and 
Japan. 1905. Pop. 51,000. 

Feng-siang. Town of China, 
in the prov. of Shensi. It is perched 
on a high loess terrace on the main 
road from Peking to Lanchow. 

Fengtien, Former name of 
Liaoning (g'.u.), a prov. of China. 

Feng-yang. City of China, in 
the prov. of Anhwei. It was the 
birthplace of the Mings, but the 
first emperor transferred his capi- 
tal to Nanking. 

Fen-ho, River of China, in the 
prov. of Shansi. It is a tributary 
of the Yellow River. 

Fenianism. Name given to the 
revolutionary movement springing 
from the Fenian brotherhood. Its 
real name was the Irish Revolu- 
tionary Brotherhood. One of the 
organizers, O’Mahoney, gave it the 
name of the Fenian Society. This 
name was derived from the semi- 
legendary warrior bands (Fianna) 
of early Irish history. The society 
was really a political association of 
Irish and Irish -Americans whose 
object was to overthrow British 
government in Ireland and estab- 
lish a republic there. There was 
un American branch and an Irish 
bi-ancli. It has been said that the 
movement began in America, but 
really the plans for both branches 
were drawn up in Paris by a band 
of Irish revolutionaries in 1848. 

The Irish famines in the ’forties 
caused a great emigration to 
America, and the emigrants laid 
the blame for their exile on the 
I British government, which had 
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been painfully unsuccessful in its became known as the Manchester 
efforts to cope with distress. The Martyrs. A w^orse crime was the 
sentiment of hatred towards Eng- blowing up of a part of Clerkenwell 


land was fomented by James 
Stephens and others, who had es- 
caped after the abortive Young 
Ireland insurrection of 1848. The 
organizers knew that open re- 


prison on Dec. 13. 
hood after this 


The brother- 
time became 


merged in other societies of a 
similar character, such as Clan- 
na-Gael (g.r.), and the Irish Re- 


bellion against the armed forces of publican Brotherhood. 


publican Brotherhood. See Ire- 
the British government could land, History, 
bring only disaster, but were per- Fenn, George Ma:sville (1831- 

suaded that justice could not be 1909). A British story-writer for 
won by peaceful methcds. There- boys. He was born at Westminster 

fore they held it justifiaUe to foster , Jan. 3, 1831, 

‘"secret warfare” — which those . ^^rid educated 

who did not sympathise called .. - at private 
outrage and assassination. Their „ ' schools. Hav- 

aim was purely political ; being ' contributed 

neither religious nor agrarian, it to popular 

appealed neither to the priesthood " ' periodicals, he 

nor to the peasantry. in 1870 ap- 

Stephens returned to Ireland to pointed editor 

organize the society there w^hile of CasselTs 

the real headquarters remained in Q. Manville Fenn, Magazine, and 

America. In the American Civil Britwh novelist 1873 became 

War, w’hich ended in 1865, num- to <x. <iy proprietor of 

bers of American Irish had learnt Once a Week. His published work 
the business of fighting. An active totalled close upon 200 volumes 
secret propaganda was set to work and included numerous stories told 


G. Manville Fenn, 
British novelist 

Elliot a* Fry 


in Ireland ; but the authorities in pleasant narrative style, among 
seized the offices of “The Irish them being The Sapphire Cross, 
People,” and arrested sundry ring- 1871 ; The Parson o’ Dumforcl. 
leaders. In 1866 some hundreds 1879 ; Off to the Wilds, 1881 ; Nat 
of American Irish attempted to the Naturalist, 1883 : Bunyip 
, . - > Land, 1885; The Bag of Diamond.^, 

Fennec [Ganis zerda). Small 
foxlike member of the dog family, 
found in N. Africa. The ears are 
W enormously long. The colour is a 

r 3 "^©ry pale buff, with white beneath 

^ necs live in burrows in the desert 
Fennec. Small fox fo^d in the and feed at night on birds, lizards, 
deserts o£ North AJnoa mammals. 

raise an insurrection in Canada, Fennel {Foenicidum vulgare). 
but failed completely, receiving TaU perennial herb of the family 
none of the support expected from Umbelliferae. It is a native of 
the U.S.A. government. Another Europe, N. Africa, and W. Asia, 
effort, however, had been prepared The leaves are much divided into 
in England and Ireland. In Eeb., thread-lffie segments. The tubular 
1867, a plan to seize the arsenal in but almost solid stem is 3 ft. -4 ft. 
Chester Castle was forestalled by in height, crowned with compound 
drafting troops to that city. umbels of minute yellow flow^ers. 

In Sept., two Fenians were ar- The fruits are compressed from 
rested in Manchester on charges of side to side. The leaves are used 


i#--' * 


felony. A rescue 

was attempted, the 

prisoners escaped, f 

and a police officer " ^ O ^ 

was killed, but 29 ' \ 

Fenians were arrested ^ \] 1 

and three of them i \ \/\ 

were hanged for the 

murder of the ser- i' 

geant, which had not } ■ ''^VNy xAir^ 
been intended, and of | 

wliich the men con- . \ vX / jTf 
victed had been guilty \ 

only in a technical “Jgniei; 'K^wei-head and 
sense. These men leaf of Foeniculum vulgare 




as a pot-herb, and for 
garnishing dishes, 
and the fruit supplies 
an aromatic oil 
possessing carm i na- 
tive properties. 

Fenny Stratford. 
This town of Bucks, 
England, is part of 
the urban district 
of Bletchley [q.v.). 

Fens, The. Exten- 
sive flat and low-lying 
region of England, 
70 m. in length and 


35 m. in extreme breadth, occupy- 
ing parts of several counties in 
the neighbourhood of the Wash. 
They represent the silted up por- 
tion of a bay of -which only the 
Wash is left, and systematic drain- 
age at various periods has rendered 
them extremely fertile. The 
Romans attempted to drain the 
Pens by constructing causeways 
and throwing up immense em- 
bankments along the rivers and 
the seashore, but the sluices were 
gradually choked and the district 
again became water-logged, serious 
inmidations by the sea occuiTine 
at intervals down to the second 
half of the 16th century. 

In 1634, Francis, earl of Bedford, 
and thirteen co -adventurers em- 
ployed a Dutch engineer, Ver- 
niuyden, to drain the area now 
known as the Bedford Level {q.v.). 
It was not until 1807, however, 
that the effectual draining of the 
entire region was finally accom- 
plished, the Holland and neigh- 
bo’.iring fens having been re- 
claimed in 1767, the Wit ham Fens 
in 1807, and the Welland Fens 
almost totally reclaimed by ISOl. 
Grain, flax, cole-seed, and potatoes 
are extensively cultivated, and 
wild-fowl abound. The Fen coun- 
try is the home of English skating. 
During the second half of the 7th 
century, Peterborough, Ely, Ram- 
sey, Thorney, Crowland, etc., 
were settled by various monastic 
orders, w'ho erected churches, 
monasteries, and abbeys. Great 
damage was caused by floods in 
the early spring of 1947. 

Fenton. This parish of Stafford- 
shire, England, is part of the city 
of Stoke-on-Trent {q.v.). 

Fenton, Lavinia (1708-60). An 
EngHsh actress. She made her first 
appearance in 1726 as Monimia in 
Otway’s The 

I “TT' ’t '■ "* '' ^ 

Orphan. Her 
beauty, voice, 
and charm 
soon made her 
a reigning 
toast, and her 
success as 
Polly Peachum 
in Gay’s Beg- 
gar’s Opera ^ . 

pj an. -y, English aetr.ess 

at Lincolns After Ilouarlk 

Inn Fields was 

such that the opera was played 62 
times during the season. The 3rd 


Lavinia Fenton, 
English actress 

After UoyarLli 


duke of Bolton married her in 1751. 
She died on Jan. 24, 1760. 

Fonts (Fr. fente, slit). Rem- 
nants of cloth from one yard to a 
few yards in length. They are too 
short for sale in a regular way, and 
are generally sold by weujht. 
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Fenugreek {^rigonella foenum 
graecum). Annual herb of the 
family Leguminosae. It is a native 



'S( 

Fenugreek. 1. Pea- 
like flowers. 2. The 
entire plant 

of S. Europe. The 
leaves are divided 
into toothed oval 
leaflets, flowers pea-like, white, on 
unbranohed stems, 1 ft. to 2 ft. 
high. The plant, whose name 
means Greek hay, has the odour of 
new-mown hay, into which it was 
made by the ancients. The seeds 
are used in veterinary medicine. 

Fenwick, Chaeles (1850-1918). 
British politician. Born at Cram- 
lington, Northumberland, May 5, 
1850, he worked on the pit- bank 
at the age of nine, and on his tenth 
birthday became an underground 
labourer. A miner until 1885, he 
educated himself in his spare time, 
and held offices under the North- 
umberland miners’ association. He 
was elected to parliament as Lib- 
eral-Labour candidate for Wans- 
beck in 1885. He was secretary of 
the parliamentary committee on 
Trades Unions, 1890, and served on 
the pari. Coal Dust commission, 
1891, and the royal commission on 
Secondary Education, 1894. He 
represented Wansbeck untU his 
death, April 22, 1918. 

Fenwick > Sir John (c. 1645- 

97) . English conspirator. Of an 
old Northumberland family, he 

early entered 
the army. 
Becoming 
major - general 
in 1688, he sat 
in parliament 
for his native 
county, 1677- 
85. Against 
William III 
Fenwick is said 
to have had an 
old personal 
grudge, perhaps reciprocated, and 
in 1696 he was arrested in connex- 
ion with an assassination plot. In 
his confession he cast aspersions on 
many prominent Whigs. He was 
attainted and beheaded on Tower 
Hill, Jan. 28, 1697. 

Feodor or Theodore (1575- 

98) . Tsar of Russia. The son of 
Ivan the Terrible, he was born 



Sir John Fenwick, 
English conspirator 
From an enoraving 


May 11, 1557, and came to the 
throne in 1584. Mentally deficient, 
he was never capable of ruling, and 
was under the direct influence of 
his brother-in-law, Boris Godunov, 
who, upon Feodor’s death, Jan. 7, 
1598, ascended the throne. An- 
other tsar of the same name was 
half-brother of Peter the Great 
and was succeeded by him in 1682. 

Feodosia or Theodosia. Towm 
and harbour on the E. coast of the 
Crimea, Ukraine S.S.R., 70 m. E. 
of Simferopol and linked by 
rly. with Kerch. The industries 
are connected with soap, carpets, 
leather, and caviare. An old colony 
of Miletus, about 1270 Feodosia 
became a Genoese emporium, but 
was taken by the Turks in. 1475. 
Annexed to Russia in 1770, it was 
developed as a resort. In the 
Second Great War it was evacu- 
ated Nov. 5, 1941 ; retaken from 
the Germans Dec. 30 ; lost , to 
them next month ; and regained 
by the Russian Maritime Army, 
April 13, 1944. 

Feoffment. In England, the 
common law method of trans- 
ferring a fee, or freehold. It was a 
symbolical placing of the trans- 
feree in possession of the estate by 
delivering it to him. If it were a 
house, the transferor might hand 
him the key of the front door. If 
it were land ho would hand him, on 
the land itself, a sod, or a twig, 
saying, “ I liver this to thee in the 
name of seisin of Whitacrc, which 
is bounded by ” (hero he would 
name the boundaries of the estate), 
“ to -have and to hold to thoe and 
thy heirs,” or for life. 

It became customary to set out 
the boundaries, etc., in a deed on 
parchment, scaled with the seal 
of the parties, and then the feoff- 
ment was somewhat in this form, 
“ I liver this (sod, twig, etc.) to 
thee in the name of all the lands sot 
out in this my deed,” at the same 
time handing over the deed, char- 
ter of feoffment. The Statute of 
Frauds (Charles II) made some 
writing necessary on the sale of 
land ; but livery of seisin or feoff- 
ment was still necessary os well. 
To evade the necessity for feoff- 
ment the device was introduced of 
employing two deeds, (1) a lease 
to the transferee, and (2) a release 
to him of the reversion. Neither 
lease nor release required feoffment. 
By the Real Property Act, 1345, 
conveyances of freeholds are made 
lawful by deed of grant. 

Ferbw, Edna (K 1887). Ameri- 
can novelist and dramatist. Bom 
at Kalamazoo, Mich., Aug. 15, 
1887, she was educated at Apple- 
ton, Wis., and at 17 became a 


reporter. Beginning her literary 
career as a short story writer, she 
achieved her first popular success 
(in collaboration with G. V. 
Hobart) with So Big, 1924, a 
representation of American pro- 
vincial life which won the Pulitzer 
prize. Her novel Show Boat, 1926, 
dramatised and filmed, had, brilliant 
runs in New York and London; 
Cimarron, 1930, was filmed. In 
collaboration with G. S. Kaufman 
sho wrote plays notable for their 
wit and characterisation, which 
were equally successful as films, 
e.g. Dinner at Eight, 1932 ; Stage 
Door, 1936. Other books were 
Saratoga Trunk, 1941 (also filmed); 
Great Son, 1945. 

Ferberite. The iron- rich end- 
member of the wolframite mineral 
group. Chemically it is iron tung- 
state, FeW 04 , with subordinate 
amounts of manganese. Se§ 
Wolframite. 
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Ferdinand I (1503-64). Ger- 
man king and Roman emperor. 
Born at Alcala de Henares, Spain, 

March 10, 1503, 
he was the 
younger son of 
the archduke 
Philip and of 
Joanna of Cas- 
tile. He was 
thus a Haps- 
burg, a grand- 
son of the 
emperor Maxi- 
milian and a 
brother of Charles V. After Charles 
was chosen emperor in 1519, 
Ferdinand was given territories in 
Germany and helped his brother in 
the work of government. In 1521 
ho married Anna, daughter of the 
king of Hungary and Bohemia, and 
when her childless brother Lo-uis 
was killed in 1526 he put himself 
forward as bis successor. In both 
lands ho was chosen and crowned: f 
but in Hungary he had for loiag 
littlo more than the name of k^. 

It is from Ferdinand, not froln 
Charles, that the modem 
burgs are descended. The 
agreed that on the elder’s d^th 
Ferdinand should succeed hkn fe 
Germany, leaving to Charles’s ibB 
Philip only Spain and its colonic 
Ferdinand, therefore, was 
German king in 1531, and 
Charles abdicated in 1556 the #! 
rangement w’as oarried out. Ih^ 
intervening years Ferdinand 
fighting for Hungary and de^"* 
as best he could with the re'"'**' 
disorders in Germany and 
He was useful to Charles 
latter’s humiliation at 
Maurice of Saxony, and ai®a 
with the Protestants the peae® 
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Augsburg. His own reign as em- 
peror (1558-64) saw but a contin- 
uance of bis war with the Turks 
and of his efforts to settle the re- 
ligious differences. He died in 
Vienna, July 25, 1564, his eldest 
son, Maximilian II, succeeding him. 

Ferdinand U (1578-1637). Ger- 


man 

Born 


king 

at 


and 
Graz, 
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Roman emperor. 
July 9, 1578, he 
was a son of 
the archduke 
Charles and 
a nephew of 
the emperor 
Maximilian II. 
Educated by 
the Jesuits, he 
began his pub- 
lic life as ruler 
of Styria and 
Carinthia, the 
portion of the 
Hapsburg domains that had been 
his father’s share. His rule was 
ohieffy distinguished for his per- 
secution of the Protestants. In 
1612 the emperor Rudolph, Fer- 
dinand’s cousin, died, and another 
cousin, Matthias, became emperor. 
He was old and childless, and the 
outcome of much political strategy 
was the decision that Ferdinand, 
and not one of his own brothers, 
should succeed him. The family 
agreed to the arrangement, and as 
a beginning the archduke was 
chosen king of Bohemia and king 
of Hungary. Matthias died in 1619 
and in Aug. his nephew was elected 
German king. 

Meanwhile, in 1618, the Thirty 
Years’ War had begun. Frederick, 
Elector Palatine, set up as a rival 
to Ferdinand by the Protestants, 
started the struggle that lasted 
throughout the emperor’s life. 
Ferdinand acted vigorously, 
and until the appearance of the 
Swedes, aided by Maximilian of 
Bavaria, he was completely vic- 
torious. He recovered Bohemia, 
put an end as far as possible to 
Protestantism, and by the edict of 
1629 gave back lands taken from 
the Church. The Swedish interven- 
tion followed, and in 1 635 the em- 
peror made the treaty of Prague 
with some of his foes. He died Feb. 
15, 1637, leaving, by his wife, who 
was a Bavarian princess, two sons 
— his successor, Ferdinand HI, 
and Leopold, a prelate. See Thirty 
Years’ War. 


Ferdinand m (1608-57). Ger- 
man king and Roman emperor. 
Son of the emperor Ferdinand II, 
he was born at Graz, July 13, 
1608. To secure his position his 
father had him crowned king of 
Hungary and king of Bohemia 
during his own lifetime, and in 1636 


he was chosen 
German king. 
In 1637 his 
father died 
and Ferdinand 
became the 
real niler of 
these king- 
doms and as- 
sumed the title 
of emperor. 
The Thirty 
Years’ War, in which he had taken 
part, was then raging, and his reign 
saw its end in 1648. He died April 
2, 1657, and was succeeded by his 
eldest surviving son, Leopold I. 

Ferdinand (1861-1948). Tsar 
of Bulgaria. Born at Vienna, Feb. 
26, 1861, he was the youngest 
son of Augustus, prince of Saxe- 
Coburg- Gotha, and Clementine, 
daughter of Louis Philippe. He 
was well educated, and with 
his brother Augustus published a 
book on his botanical observations 
in Brazil. He entered the Austrian 
armv, but soon his ambition led 
him in another direction. In 1887 
Alexander, prince of Bulgaria, ab- 
dicated, and after much intrigue 
Ferdinand was chosen as his suc- 
cessor. Russia was opposed to him, 
but he won through and by 1896 
most of the objections to him had 
ceased. In 1908 he proclaimed the 
independence of Bulgaria, and 
called himself king or tsar, winning 
recognition from the powers shortly 
afterwards. He was an advocate 
of the Balkan League, and was one 
of the instigators of the war of 
1912-13. 

a 

On the outbreak of the First 
Great War, Ferdinand was cauti- 
ous enough to await developments 
beforecommit- 
ting himself to 
any definite 
policy. His 
strong German 
t endencies 
gradually be- 
came more 
apparent, how- 
ever, and fin- 
ally, having ex- 
hausted all the 
prevarications 
declared war, Oct. 13, 1915. He 
played no conspicuous part in the 
war itself, and, on the final break- 
down of the Bulgarian effort, he 
abdicated, Oct. 4, 1918# in favour 
of his son Boris, and retired to 
Germany. Ferdinand married in 
1893 a daughter of the duke of 
Parma ; and in 1908 a princess of 
Reuss. He died Sept. 10, 1948. 

Ferdinand (1865-1927). King 
of Rumania. Bom at Sigmaringen, 
Aug. 24, 1865, he was a son of 
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Leopold, a member of the non- 
reigning and Roman Catholic 
branch of the HohenzoUern family. 
In 1866 his uncle Charles had been 
chosen king of Rumania, and as 
his heir Ferdinand became king in 
Oct., 1914. The First Great War 
was then raging, but it was not 
until 1916 that Rumania joined in 
on the side of the Allies. The land 
was soon over- 
run by Austro- 
Germans, and 
during the 
difficult period 
that followed 
there were 
rumours of the 
king’s abdi- 
cation ; but 
these did not . Ferdinand, 
materialise, and Rumania 

the end of the war saw him again 
in possession of his country. He 
married in 1893 Marie, cousin of 
George V, and died July 20, 1927. 

Ferdinand. Name of several 
kings of Spain and Naples. Other 
than those who are given separate 
biographies, the principal are Ferdi- 
nand I (d. 1065), El Magno, or the 
Great, who became king of Castile 
in 1028 ; Ferdinand II (d. 1188), 
king of Leon ; and Ferdinand IV 
(d. 1312), kiag of Castile. Of the 
Neapolitan Idngs, Ferdinand I 
(1423-94) was the natural son of 
Alphonso V of Aragon and I of 
Sicily. He succeeded to the throne 
by the will of his father. His reign 
was troubled by the jealousy of 
the other Italian states, wars with 
the Turks, and difficulties with 
France. His grandson, Ferdinand 
II (1469-96), was temporarily dis- 
possessed by Charles Vlil of 
France. The Bourbon Ferdinand 
in (1751-1825), king of Sicily, 
welded the titles of Naples into 
one and became Ferdinand I of 
the Two Sicilies. 

Ferdinand m (1199-1252). 
King of Castile and Leon, called the 
Saint. Son of Alfonso IX of Leon 
and Berengaria of Castile, he suc- 
ceeded his cousin Henry as king of 
Castile in 1217, aud showed him- 
self a prudent ruler. In 1231 the 
death of his father brought him 
the throne of Leon, and as king 
of Castile and Leon he waged war 
against the Moors, confining them 
to Granada, and securing Seville in 
1248. He was canonised by Cle- 
ment X in 1671 on account of his 
unflinching orthodoxy in repres- 
sing the Albigenses, and for his 
services towards the Crusades. 

Ferdinand V (1452-1516). King 
of Spain. Known as Ferdinand of 
Aragon, he was the son of John II, 
king of Aragon and Sicily, and was 
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born March 16, 1452. He was as 
signed the Sicilian kingdom in 1468, 
and succeeded his father as Ferdi- 
nand 11 of Aragon in 1479. In 1469 
he had married Tsabolla, sister of 
Henry IV of Castile, the recognized 
heiress to the Castilian throne. 
Henry died in 1474, and Isabella 
was established as queen of Castile 
in 1479, the year in which Ferdi- 
nand succeeded to the crown of 
Aragon. There were now in the 

Spanish penin- 
sula five king- 
d o m s : the 
Moorish do- 
minion of Gra- 
nada, Portugal, 
Navarre, Cas- 
tile, and Ara- 
gon. The last 
two kingdoms 
were under one 
crown, though 
From a eontemp. portrait retaining Sepa- 
rate governments. A long war 
with Granada ended triumphantly 
with its annexation in 1492; and 
in 1512 Ferdinand acquired ahnost 
all of Navarre. 

Thus during his reign the entire 
eninsula, except Portugal, was 
rought under a single dominion. 
Sicily was already attached to the 
kingdom of Aragon, to which S. 
Italy or Naples was added by the 
ousting of the French in 1504 
Further, the discovery of America, 
1492, by Columbus, under the aus- 
pices of Ferdinand and Isabella, 
secured what was almost the mon- 
opoly of the New World to Spain, 
which had thus been raised to the 
position at least of equality with 
France. Isabella was something 
more than the partner of Ferdi- 
nand in the expansion of their joint 
dominion and in bringing each of 
their separate kingdoms under the 
effective control of the crown. She 
rendered ill service to Spain, how 
ever, by introducing the Inquisi- 
tion {q.v,) in 1480. The expulsion 
of the Jews and the harsh re- 
strictions imposed upon the 
Moors were also highly injurious. 
The course of future events was 
greatly influenced by the marriage 
of the elder daughter Joanna to 
Philip, duke of Burgundy, heir 
to the Austrian Hapsburgs, and 
m the younger, Catherine, to 
Henry VIII of England, after her 
betrothal to his brother Arthur, 
prince of Wales. 

Ferdinand was noted as the 
craftiest sovereign of his day, his 
only rival in that quality being 
Henry VII of England, with whom 
he was usually joined in an alliance 
in which each sought the maximum 
advantage at the other’s expense. 
After the death of Isabella, 1504, 
Ferdinand’s craft degenerated 


into mere cunning. The crowns 
of Castile and Aragon were actually 
parted when Isabella died ; but 
Joanna, duchess of Burgundy, was 
heiress of both, and her place was 
taken by her son, afterwards 
Charles V. Except during a brief 
interval, Ferdinand retained the 
government of Castile as regent 
until his death, Jan. 23, 1516. 
The character of Ferdinand is 
summed up in the story of his 
reply wdien told that Louis XII 
complained that he had cheated 
him once. ‘'He lies: I have 
cheated him thrice.” Consult His- 
tory of the Reign of Fcrflinand and 
Isabella, W. H. Prescott, ed. J. F. 
Kirk, repr. 1902. 

Ferdinand VI (1712-50). King 
of Spain. The second .son of Phili}') 
V, he was born Sept, 23, 1712, and 
ascended the tlmone in 1740. He 
immediately set himself to carry 
out internal reforms, having first 
concluded the peace of Aix-la- 
Chapelle, 1748. At the outbreak 
of the Seven Years’ War in 1756 
he declared his neutrality. Three 
years later, broken-hearted at the 
loss of his wife, Maria of Portugal, 
his reason gave way, and he died 
Aug. 10, 1759. The crown of Spain 
passed to his half-brother. Charles 
III of Naples. 

Ferdinand VII (1784-1833). 
King of Spain. Son of Chari e.s IV, 
he was born Oct. 14, 1784, and five 

years later be- 
came prince of 
Asturias. In 
oppo.sition t o 
his father, in 
1806 he ap- 
proached the 
court of France 
with the pro- 
ject of marry- 
ing one of 
Napoleon’s 
nieces. He was imprisoned by his 
father, but the FYench invasion of 
Spain caused the latter to abdicate 
in Ferdinand’s favour in 1808. 
Charles, however, appealed to 
Napoleon, and withdrew his abdica- 
tion, and Ferdinand went into re- 
tirement. After the Peninsular 
War in 1814 Napoleon reinstated 
Ferdinand. A reign of terror fol- 
lowed, and such chaos and rebel- 
lion prevailed that in 1823 a French 
army was sent to establish Fer- 
dinand on his throne. To secure 
the succession for his daughter, 
Isabella, in 1830 he abolished the 
Salic law as applying to the Span- 
ish throne, thus excluding his 
brother Carlos, an act which led 
bo grave complications later. He 
died Sept. 29, 1833, and Isabella 
came to the throne under the 
regency of Maria Christina. See 
Carlists ; Spain : History. 
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Ferdinand I (1751-1825). Kmg 
of the Two Sicilies. Born in Naples^ 

Jan. 12, 1751,’ 
when his father 
ascended the 
Spanish throne 
as Charles III 
in 1759, he be- 
came his suc- 
cessor as king 
of Naples and 
of Sicily. In 
1768 he mar- 
ried Maria 
Carolina of Austria, and was com- 
piet(dy dominated by her violent 
and tyrannical nature 

After the short-lived Parthen- 
opcan Republic (1799), in the 
bloody repres.«ion of which Nelson, 
deluded by Lady Hamilton and 
Maria Carolina, played a part, 
Ferdinand oppressed* his subjects 
still more. He aided the Austrians 
against Napoleon, who sent troops 
to occupy Naples, whereupon Fer- 
dinand fled to Sicily, and Joseph 
Bonaparte was ])roclaimed king 
in his place. In 1815 Murat, who 
had succeeded Joseph as king in 
1808, was deposed, and Ferdinand 
returned to vent his spite on the 
populace by the indulgence of an 
inconceivable tyranny and cruelty. 
Uniting Naples and Sicily, he be- 
came the first king of the Two 
Sicilies. At the suggestion of the 
European powers he promised 
various reforms, but consistently 
with the whole tenor of his life 
he broke all his oaths and re- 
pudiated his own signature. He 
died on Jan. 4, 1825. 

Ferdinand 11 (1810-59). King 
of the Two Sicilies. Born at 
Palermo, Jan. 12, 1810, he suc- 
ceeded to 
throne at 
ago of 20, 
augurating 
reign with 
promise 
many reforms, 

His despotic 
and cruel 
nature soon 
showed itself, 
however, and 
before long the kingdom was groan- 
ing under oppression and corruption. 
The insurrections of 1837, 1843, 
and 1844 culminated in a rising in 
Sicily and Naples, 1848, which 
terrilied him into granting a con- 
stitution. The crushing of Italian 
hopes after Novara, 1849, en- 
couraged him to annul, this, and in 
order to quell the revolutionary 
spirit he caused Messina and 
Palermo to be bombarded, thus 
earning the nickname of King 
Bomba. Those who showed libersd 
tendencies were imprisoned to the 
nu 111 heir of about 30,000 undet 
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conditions which Gladstone, who 
visited the country in 1851, ex- 
posed, describing Ferdinand's rule 
as the “ negation of God.” He 
died May 22, 1859. 

Ferdinand (1769-1824). Grand 
duke of Tuscany. Born May 6, 
1769, he was a younger son of the 
emperor Leopold II. In 1790, 
when his father became German 
emperor, he succeeded to the 
grand duchy of Tuscany. In 1799 
he was deposed by the French, in 
1802 was made elector of Salzburg, 
and ill 1806 became grand duke of 
Wurzburg. He was restored to 
his Tuscan throne in 1814, and by 
his liberal government saved his 
people from the misfortunes which 
overtook their neighbours on the 
restoration of the old monarchies. 
He died June 18, 1824. 

Ferentino (anc. Fereniinum). 
City of Italy, in the prov. of 
Frosinonc. It stands on an emin- 
ence at an alt. of 1,290 ft., 48 m. 
by rly. E.S.E. of Rome. It has 
extensive remains of the fortifica- 
tions of the ancient city, including 
two gateways. It has a fine 
cathedral with mosaic floors — ^the 
aisle w'as damaged by a shell in 
the Second Great War — and a few 
Gothic churches. It trades in oil 
and wine. Pop. (1951) 16,048. 

Ferg, Franz de Pauia (1689- 
1740). Austrian painter. Born at 
Vienna, he studied under his 
father, Pancrazius Ferg, J. Orient, 
and Jean Graff, and painted land- 
scapes in the manner of Poelen- 
berg and genre in the Flemish 
style. After some years at the 
court at Dresden, he visited 
Brimswick, and then London, 
where, after enjoying some years 
of affluence, he died in poverty. 

Ferghana. Town of Uzbek 
S.S.R., capital of a region of the 
same name. It fies 10 m. S.E. of 
Marghelan, in the Ferghana valley, 
and is reached by branch rly. 
from Andijan or Khokand. Cot- 
ton-growing in the region was ex- 
panded in the 1930s, and petrol- 
eum wells provide the other main 
industry. The fertile Ferghana val- 
ley yields a variety of fruits, nuts, 
and herbs. Historically, Ferghana 
has been the name of a province, 
which was annexed by Russia in 
1876. Pop. of town (est.), 35,000. 

Fergus. River of Ireland, It 
rises in the N.W. of co. Clare and 
flows generally S. for 25 m. to its 
estuary at Clare village. The 
estuary, about 10 m. long and 
4 m. in extreme breadth, is dotted 
with islands and contains salmon. 

Ferguson, Adam (1723-1816). 
Scottish philosopher. Born at 
Logierait, Perthshire, June 20, 


1723, he was educated at Perth 
and the university of St. Andrews. 
He became an army chaplain, and 
was present at Fontenoy with the 
Black Watch. In 1759 he was 
chosen professor of natural philo- 
sophy at Edinburgh, and retamed 
his post there until 1785, and 
lived until Feb. 22, 1816. Fer- 
guson is known bv his Essay on 
the History of Civil Society, and 
the belief in progress towards per- 
fection elaborated in his Institutes 
of Moral Philosophy, 1772, and 
Principles of Moral and Political 
Science, 1792, 

Ferguson, James (1710-76). 
Scottish astronomer. Born April 
25, 1710, near Rothiemay, Banff- 
shire, he at- 
tended Keith 
grammar 
school, but at 
10 years old he 
became a farm 
hand, and 
looked after 
sheep, study- 
ing the stars 
at night. He 
returned home 
broken in 
health, but his ingenious con- 
struction of a clock attracted the 
patronage of Sir James Dunbar. 
In 1734 he w'ent to Edinburgh, 
where he painted miniatures. In 
1743 he removed to London, and 
was elected F.R.S. in 1763. He 
became a popular lecturer on ex- 
perimental science, but was speci- 
ally noted as an inventor of astro- 
nomical and other instruments. 
He died Nov. 16, 1776. 

Ferguson, Robert (c. 1637- 
1714). Scottish conspirator and 
pamphleteer, known as “ the 
Plotter.” Born in Aberdeenshire, 
he came to England about 1655, 
and was appointed to the liv'ing of 
Godmersham, Kent, from which 
he was ejected in 1662 by the Act 
of Uniformity. He took part in 
the various plots against Charles II, 
James II, and William III, but 
always succeeded in escaping 
from justice. 

Ferguson, Sir Samuel (1810- 
86). An Irish poet and antiquary. 
Born at Belfast, March 10, 1810, 
and educated 
at Trinity Col- 
lege, Dublin, he 
was called to 
the Irish bar in 
1838. Deputy 
keeper of the 
public records 
of Ireland in 
1867, ho was 
knighted i n ^ , / 

1878. He died 



James Ferguson, 
Scottish astronomer 
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Aug. 9, 1886. His poems, for the 
most part metrical versions of 
Irish legends, comprise Lays of 
the Western Gael, 1865 ; Conga! , 
an epic poem, 1872 ; and a second 
volume of lavs. Poems, 1880. He 
helped to prepare the way for the 
Gaelic revival. 

Fergusson, James (1S0S-S6). 
Scottish writer on architecture. 
Born at Ayr, Jan. 2, 1808, he was 
educated in Scotland, and became 
a merchant in India, where he 
made a study of its architecture, 
his first book on the subject, The 
Rock-cut Temples of India, being 
published in 1845. His outstand- 
ing work was his General History 
of Architecture, 1865-76 ; his 
non-historieal works included The 
True Principles of Beauty in Art. 
He died Jan. 9, 1886. 

Fergusson, John Moore (1863 
-1944). Scottish di\nne. A des- 
cendant of Sir John Moore, general 
at Corunna, he was born at Doune, 
Perthshire, and educated at St. 
Andrews and Edinburgh universi- 
ties. Ordained to Rock Ferrv, 
Cheshire, in 1888, he later served 
at Woolwich, Southend, Walling- 
ton, and Dulwich. He was 
moderator of the general assembly 
of the Presbyterian church of 
England, 1932-33. Fergusson was 
killed in an air raid, July 4, 1944. 

Fergusson, Robert (1750-74). 
Scottish poet. Bom in Edinburgh, 
Sept. 5, 1750, he studied at St. 
Andrews university, and entered 
the office of the commissary clerk 
at Edinburgh. In 1771 he began 
to contribute poems, mostly in the 
Scottish dialect, for Ruddiman's 
Weekly Magazine, and these ap- 
peared ill collected form in 1773. 
He died Oct. 16, 1774. His work 
greatly influenced Burns, who in 
1789 composed the epitaph for the 
headstone of his grave in Canon- 
gate churchyard. 

Ferine. Sacred festivals or holi- 
days of ancient Rome. The most 
important were the Feriae Latinae, 
the great Latin festival. During the 
holding of the feriae the city was in 
charge of special officials and no 
business was done. See Festival. 

Ferial and Festal. Terms used 
in music. In the Christian Church 
ferial signifies any day not spe- 
cially observed either as festal or 
penitential, and the music is of a 
simpler order on ferial than on 
festal days. 

Feringhi (Pers. farangi). Cor- 
ruption of Frank, the name given 
by Asiatics to a European. It is 
now used as a term of contempt. 

Fermanagli. Inland county of 
N. Ireland. The irregular surface 
is marked by numerous hills, the 
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highest of which, wholly within 
the county, is Belmore (1,312 ft.). 
Lough Erne consists of two lakes 
— ^Upper and Lower — ^respectively 
about 15 m. in length and 4 m. in 
breadth, and about 20 m. in 
length and at widest about 7 m. in 
breadth. Upper Lough Erne nar- 
rows into two channels round the 
island on which Enniskillen, the 
county town, is built. Agriculture 
is the principal industry. Coal, 


integers which will satisfy the 
equation -f* where > 2) 

have led to some of the most fruit- 
ful developments in number theory. 
A councillor for the Toulouse par- 
liament, Eermatdied Jan. 12, 1665. 

Fermentation (Lat. fervere, to 
boil). Result of the action of 
organic substances known as fer- 
ments. In 1680 the Butch micro- 
scopist Leuwenhoeck showed that 
veast consists of definite globules, 


ments are nitrogenous organic sub- 
stances whose activity is destroyed 
by high temperatures. 

The term ferment was at first 
applied both to the substances 
which could be extracted from 
plant and animal material, and 
which could break down specific 
compounds, and also to micro- 
organisms such as yeasts, bacteria, 
moulds, etc. Nowadays it is rarely 
used : micro-organisms are spoken 
of as ferments, but the term 
enzy77ies denotes the catalytic 
substances in all living material. 

Mucor, Rhizopus, and Penicillium 

At one time any fungal growth 
on organic material was spoken of 
as a mould, but in later nomen- 
clature the term was restricted to 
forms such as Miwor (the white 
mould appearing on damp bread) 
and the closely related Mhizopm, 
distinguished by its black spor- 
angia ; also Pmicilliumy the ubi- 
quitous bluish-green mould present 
on cheese, jam, bread, etc. 
Afipergilhis is often associated with 
it. The red so-called baker’s 
mould is NeiLTospora. {See Mould,) 

Ykasts. Also called saccharo- 
mycetcs because they live mostly 
in saccharine solutions, converting 
sugar into alcohol, yeasts form a 
group of micro-organisms of the 
greatest importance in fermenta- 
tion. Yeast cells are round or oval 
in shape, and multiply by the pro- 
cess known as gemmation or bud- 
ding, which goes on indefinitely 
under proper conditions. Other- 
wise they form spores or new cells 
liberated by the dissolution of the 
mother cell. 

Although the cells can use oxy- 
gen, they appear to be independent 
of an environment of free oxygen. 
Time, strength of saccharine solu- 
tion, and temperature also in- 
fluence the process of fermentation. 
The alcohol formed retards the 
growth of the yeast cell, which 
ceases to act when above 20 p.c. 
of alcohol is formed. 

Alcoholic or vinous fermentation 
is the characteristic function of 
yeasts. Ethyl alcohol (ordinary 
alcohol) is formed when sugar is 
fermented. The higher alcohol^ 
propyl, butyl, amyl, and oapryl 
alcohols, are also produced und^ 
suitable conditions. Eemhach 
discovered means of increasing 
the proportion of amyl alooliol 
produced during fermentation^ 
Various forms of starch are used 
as the sotxrce of sugar, which is 
formed by the action of diastase 
the process of brewing. Prohal^ 
all forms are converted 
glucose before fermentation prop^^ 
{See Alcohol ; Rubber.) 
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Fermanagh. Map ol this Northern Ireland county. The inset shows its position 

in relation to the rest of Ireland. 

iron, and building stones are found, but only in 1836 was it settled that 
Three members are returned to yeast cells originated fermentation, 
the parliament of N. Ireland, and Latour first observed that the 
the CO. constituency of Fermanagh cells were living organisms, and 
and S, Tyrone returns one member bis “vital hypothesis,” violently 
to Westminster. Tumuli, raths, opposed by Liebig, w’as supported 
castle ruins, and a round tower are by Pasteur, who in 1857 gave it as 
among the antiquities. The round bis opinion that “the chemical 
tower on Devenish Island in Lough action of fermentation is cssen- 
Erne, one of those used as belfries tially a correlative phenomenon of 
and storehouses for the preserva- a vital act, beginning and ending 
tion of monastic treasures during with it. I think that there is never 
the Danish invasion, with its any alcoholic fermentation without 
beautiful carving of the pilaster there being at the same time 
quoins, retains its original beauty organization, development, multi- 
and perfection to a remarkable plication of globules, or the con- 
degree. Area, 653 sq. m. Pop. tinned consecutive life of globules 
(1951) 33,040. already formed.” In fermentation 

Fermat, Pierre de (1601-65). the amount of matter consumed 
French mathematician, bom Aug. and changed into other compounds 
17, . 1601, near Montauban. He is much greater than the size and 
published nothing in his lifetime, weight of the organisms respon- 
but his posthumous notes on sible. Yeast globules decompose 
Diophantus enunciated a number many times their weight of sugar 
of propositions about integers and produce a relatively large 
which he claimed to have proved, quantity of alcohol and carbon 
Proofs for all except the last have dioxide. Experimental work has 
since been found, and form the thoroughly determined the action 
fecundation of .the modem theory of ferments, and also that each 
of numbers. Attempts to prove particular organism has its special 
the last (that there are no non-zero products of fermentation. All fer- 
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The chief yeasts are: (1) Sac- 
charoinycea cereviaiae, the ordinary 
yeast of the brewer and distiller. 
Two kinds are recognized, “ top ” 
and “ bottom ” yeast, the former 
rising to the top of the liquid 
during fermentation and the latter 
forming a sediment in the vats. 
Top yeast is used in English ale 
fermentation, bottom yeast pro- 
ducing the lighter lager beer. 

(2) Saccharomyces elUpsoideus is 
the ordinary ferment of vinous 
fermentation by which “ must ” 
or grape juice is converted into 
wine. (3) Saccharomycea paatori- 
anua also occurs in wune-making, 
and when present during brewing 
gives a bitter taste to the beer. 
(4) Saccharomycea mycoderma is 
the cause of “ mother ” which ap- 
pears on the surface of wine or 
beer after exposure for some days 
to the air. 

Hansen, the Danish brewing 
chemist, isolated and cultivated 
the two pure yeasts, varieties of 
Saccharomycea cereviaiae, by using 
which it is possible to obtain beers 
of distinctive properties. 

Acetic Fermentation. It has 
long been known that when wine 
is exposed to the air it sours — 
turns into vinegar — and the manu- 
facture of vinegar wort is an old- 
established art. It is essentially an 
oxidation process, and Pasteur first 
detected the organism, “ flowers 
of vinegar,” Bacillus aceti, which 
effects the change. Hansen de- 
tected two distinct species with 
the same properties. Both require 
oxygen for their growth, most fav- 
oured by a temperature of 33° C. 

Lactic fermentation produces 
sour milk. The milk sugar is first 
split up into lacto-glucose and then 
into lactic acid by the agency of 
Bacillus acidi lactici, A special 
bacillus, named Bacillus caucaai- 
cum^ was found by Metchnikoff to 
be present in the soured milk 
called “ yoghourt.” 

Viscous fermentation, due to 
Pediococcus cerevisiaCy is the cause 
of “ ropiness ” in brewing, and a 
similar condition in bread- making. 

Nitrification in Agriculture 

Nitrification or the oxidation of 
ammonia into nitrous and nitric 
acids takes place through the 
agency of bacteria. Warington^s 
investigations at Rothamsted 
showed the importance of nitrifi- 
cation in agriculture. Special pre- 
parations of nitrification bacteria 
are used commercially to promote 
the growth of leguminous plants. 

Enzymes. These organic cata- 
lysts may be defined as substances 
produced by living organisms, 
which initiate or hasten reactions 


between organic and inorganic 
compounds. They are classified 
according to the class of com- 
pounds on which thej" have effect. 

Esterases act on carbohydrates 
and include those acting on com- 
plex molecules such as starch, i.e. 
diastase {almost universally dis- 
tributed in animals and plants) 
and cellulose, i.e. cellulases and 
cytases. True cellulases are found 
only in a few fungi and bacteria, 
but cytases occur in most fungi 
and also in the seeds of many 
flowering plants and conifers. The 
commonest enzymes acting on 
sugars, and thus producing glu- 
cose, are invertase and maltase, 
both widely distributed in plants 
and animals. 

Lipases act on fats, converting 
them into fatty acids and glycerin. 
The best known is lipase, which is 
found in the pancreatic juice of 
mammals and in various plant 
tissues. 

Enzymes affecting proteins are 
known as proteolases and include 
the coagulating enzymes found 
in blood and proteolytic enzymes 
such af3 pepsin and trypsin (found 
in animal digestive juices), papain 
from Carica papaya, and a number 
of enzymes from plant tissues. 
Proteolytic enzymes assist in the 
breakdown of proteins into j^p- 
tones and peptides, and finally into 
amino-acids. 

Zymase, from yeast, is a battery 
of enzymes acting on a variety of 
compounds. 

Enz3nn8S in Industry ^ 

Enzymes play a part in such 
industries as brewing and leather 
making. In the preparation of 
rubber, the drying of tea, and the 
curing of tobacco the proper treat- 
ment of the vegetable enzymes 
contained in these substances de- 
termines the quality of the pro- 
ducts. In drying drugs the 
activity often depends upon the 
prompt killing by heat of the 
enzymes in the plants. Special 
processes have been evolved in 
which the vapour of boiling alcohol 
is employed for this purpose. 

Putrefaction. This is the pro- 
cess of breaking down nitrogenous 
organic matter, especially proteins, 
accompanied by the production of 
evil-smelling gases. The process is 
due to micro-organisms, the decom- 
posing substances yielding, among 
other organic bases, methylamine, 
tri-methylamine, and the impor- 
tant bodies known as ptomaines. 
Many ptomaines are veiy poison- 
ous. Produced readily in decaying 
meat and fish, when introduced 
into the human body they give 
rise to serious blood poisoning. 


See Brewing ; Distilling ; Enz\me; 
Liebig ; Pasteur; Yeast. 

Fermi, Enrico (b. 1901). Italian 
physicist. Born at Rome, Sept. 29, 
1901, he was educated at Gottin- 
gen and Leyden universities, and 
was appointed to the chair of 
physics at Florence, 1924, and 
Rome, 1926. In 1934 he suc- 
ceeded in breaking heavy uranium 
atoms into the comparatively 
small atoms of lanthanum- At the 
time, however, Fermi imagined 
that he had merely repeated 
Rutherford’s experiment of chip- 
ping small pieces off the atomic 
nuclei. In 1938 he was awarded 
the Nobel prize for physics and in 
1942 received the Hughes medal 
of the Royal Society for his re- 
search in artificial radio-active 
substances. Some time before the 
Second Great War, he went to live 
in the U.S.A., where he ultimately 
joined the team of scientists 
responsible for the atomic bomb. 

Fermo (anc. Firmum Pice- 
num). City of Italy, in the prov. 
of Ascoli Piceno. It stands on an 
eminence, rather more than 1,000 
ft. high, 4 m. from the Adriatic and 
36 m. by rly. S.S.E. of Ancona. 
Enclosed by battlemented walls, it 
contains a 13th century cathedral, 
a town haU, and library, besides 
remains of Roman buildings. 
Porto San Giorgio, its port, exports 
grain, wool, and silk. Fermo was 
founded by the Romans in 264 b.c. 
and was a free city from 1199 to 
1550, when it fell to the papacy. 
Pop. (1951) 27,714. 

Fermoy. Urban dist. and mar- 
ket town of CO. Cork, Irish Repub- 
lic, on the Blackwater, 21 m. 
N.E. of Cork by the state rly. Its 
importance is chiefly due to the 
efforts of John Anderson, a Cork 
merchant, who began to build here 
in 1791, and later gave a site for the 
erection of military barracks and 
founded Fermoy college. The town 
contains a Roman Catholic cathe- 
dral and S. Cohnan’s Roman 
Catholic college. Salmon and trout 
fishing is plentiful and a trade in 
flour is carried on. There are a 
racecourse and a golf course in the 
vichiity. Fermoy was the scene of 
rioting on June 28-29, 1920, when 
the military wrecked a number of 
buildings as reprisal for the cap- 
ture of Gener^ Lucas. Market 
day, Sat. Pop. (1951) 4,014. 

Fern {Fteriaophyta). A member 
of the largest and most highly 
developed group of flowerless 

plants (Cryptogamia). The Pteri- 
dophyta include, besides ferns, 

horsetails, club mosses, and a 

number of fossil plants. Most are 
perennial herbs, . a few being 
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shrubby and tree-like, and all any quantity is not recommended brough't him immense success a 
possess a well- developed vascular as it is a ^eedy feeder. film actor. He played in sev^^ ^ 

system often of a most complicated Exotic ferns should be taken in of Pagnol’s outstanding prod^^^ 
net-like nature. , hand in early spring, when the new tions : e.g. Angele 1934 • 

The life history of the Pteri- growth starts. They will thrive in 1937 ; Un Carnet de bal 1938^’ 
dophyta is an example of the so- any ordinary potting mixture, one La Fille du Puisatier, 194o’ L t ’ 
called alternation of generations which contains a liberal admixture notable appearances were in L’A^^ 
in which there are two distinct of silver sand for preference, and berge rouge, 1951 ; Le Petit Mo r?' 

types of plant, one bearing the they may be shifted into larger de don Ijamillo,’ 1952 and^ita 

sexual organs and the other pots when necessary, at any time sequel, Le Retour de don Camillo 
sporangia. Spores from the latter of the year except winter. Ferns 1953; and Le Mouton a ' ’ 
develop into plants bearing sexual are most easily increased from pattes, 1954, in which he brought 
organs whilst the products of spores, which are found upon the his film appearances up to 15o\v 
sexual fusion develop into spore- undersides of the leaves.^ When playing an old man of a Provencal 
bearing plants. The conspicuous these are ripe the most fruitful leaf village and all his quintunlet so^ 
fern plant bears on the backs of or leaves should be severed from Fernandez Jtjan (c 
its leaves small brown patches the parent fern, and stored away in 1602). Spanish navigator A 
which consist of innumerable a box or piece of paper for a few native of Cartagena Femandet 
sporangia. When mature these days, and kept dry until the spore spent his life as a pilot on th 

dehisce and scatter hundreds of cases burst. The spores should Pacific coast. In c. 1565 he d' ^ 

microscopic spores into the air. then be lightly sown upon the sur- covered the island now called bv 
If these land on suitably damp face of a box of finely sifted potting his name, on which he vainlv 
soil the spores germinate into small soil, and kept moist. Tiny ferns tried to settle some Indians His 
scale-like bodies known as pro- will appear, developing from pro- skill as a sailor won him the nick 
thallia. The latter bear the sexual thallia, and these should be very name of the wizard and al 
organs (archegonia and antheridia) carefully potted into thumb-pots brought him to the notice of the 
on the under surface. When ripe when large enough to handle, and Inquisition. See Juan Fernandez 
the archegonia extrude an attrac- afterwards repotted as desired. 

tive substance towards which the Maidenhair and Ribbon Ferns Fernando <fe Noronha. Island 

male elements from the antheridia When ferns such as the maiden- of Brazil, constituted a territory 
swim. One male element (sperma- hair, ribbon-fern, or any of the 1942. It is about 200 m. E.N.E. 
tozoid) enters each archegonium native species have been grown in of Cape St. Roque, 8 m. long by 
and fuses with the egg within, the greenhouse, it will be found IJ ni. wide, is of volcanic origin, 
The resultant embryo develops that the top-soil of the pots is reaching an elevation of 1,100 ft.* 
a root and leaves and assumes the already sown with their spores. If and has several good harbours 
familiar fernlike appearance. this is removed to a shallow pan protected by forts. The surface 

From the gardener’s point of and covered with glass, it will soon is rugged, but fertile, producing 
view hardy ferns are valuable to I?® covered with prothallia. cereals, cotton, and fruit. At 

fill moist, shady places for which Gold and silver ferns are popu- Remedies is a convict settlement, 
the choice of flowering plants is l^'r names given to several species with a cable and wireless tele- 
limited, but the use of exotic ferns, to denote their appearance. It graph station. The island was dis- 
except as specimens, or in elabo- is due to the under surface of covered by a Portuguese navigator, 
rate winter gardens, has fallen into the leaves being coated with fine whose name it bears. It is an air 
disuse, since some consider that particles of white or yellow wax. staging point. Area 10 sq, m. 
space can be employed to greater Examples of silver ferns are Cheil- Pop. (1950) 581. 
advantage by flowering plants, onthes argentea (Asia), Ceropteris Fernando Po. Island in the 
This is purely a matter of taste; chrysophylla (tropics), Ceropteris Bight of Biafra, belonging to Spain, 
the beauty of the fern is lasting, decomposita (S. America). The key to this portion of the 

that of the flower ephemeral. Femandel. Professional name African coast, it is mountainous 

Suitable Soil and Situation I’ernand Joseph D6sir4 Con- and fertile. Of volcanic origin, it 

Hardy ferns are not particular as tandin (b. 1903), French actor, is 35 ra. long and 22 m. broad, 
to soil, though to obtain the best Lorn in Mar- Densely forested and covered with 

results a mixture which contains seilles May 8, ' luxuriant vegetation, it yields 

a considerable percentage of de- 1903, he tried sugar-cane, bananas, and yams, 

cayed leaf-mould or peat is de- 14 ways of while cotton, coffee, rice, tobacco, 

sirable, or, failing this, some old earning a living and cinchona are cultivated. The 

stable manure should be mixed before in 1928 BT. ' highest rnt., Clarence Peak, is 

with the loam when making up the he made a 10,190 ft. The island is inhabited 

bed. The situation is more im- successful ap- by a Bantu tribe, the Bubis, and 

portant ; the north side of a wall pearance at a a few Negroes, 

or hedge, where less hardy things Paris music ‘ ' Santa Isabel, the chief town, is 

are difficult to grow, will suit ferns hall. His play- the administrative capital of the 

admirably. It is well not to plant ing in a revue, A, Spanish possessions in the Bight of 

them too near ivy, however, as Vive le Nu, in ^ ^ Biafra. Rubber and palrn oil are 

this climber is so greedy a feeder 1930 attracted ‘ exported. The climate is unheal- 

that it speedily takes aU the the attention thy. The island is named after 

nourishment away from the ferns, of Sacha Guitry Fernao do Po, its Portuguese dis- 

especially if they are of choice who engaged him for his film Le oovorer in 1471. It was cedod to 
kinds. The ordinary brake fern, or Blanc et le Noir. Spain in 1778, Area 800 sq. m. 

bracken wiU grow anywhere, but Femandel’s meridional accent. Pop. (1950) 40,475. 
except for very^ smoky and shady smiling, ugly yet sympathfque Ferney- Voltaire. A small 
town gardens, its employment in face, and gift for broad farce, town of France, in the dept, of 




1. Royal fern, Osmunda regalis. 2.- Hart’s- tongue, 3, Maidenhair spleenwort, Asplenium trichomanes. 

Scolopendrium vulgaris. 3. Sea spleenwort, Asple- 6. Common polypody, Polypodium vulgare. 7. Lady 

nium marinum. 4. Hard fern, Blechnum spicant. fern, Athyrium dlix-foemina. 8. Male fern, Dryopteris 


filix-mas. 9. Prickly shield fern, Athyrium aculeatum 

FERN ; SPECIES FOUND IN THE BRITISH COUNTRYSIDE 


Ain. It stands near the Swiss fron- 
tier, and for that reason was 
chosen by Voltaire as the site of 
a chateau he built and lived in 
1758-78 ; this contains numerous 
memorials and personal relics of 
the philosopher, who in 1768 
founded a watch factory, which at 
one time employed 800 hands. In 
the town hall is a statue to Vol- 
taire, whose name was included in 
that of the town in 1878. Pop, 
(1954) 1,278. 

Femie. City of Canada, in ex- 
treme S.E. of British Columbia. It 
lies 650 m. E. of Vancouver on the 
C.P.R., is on the Elk river, and is 
a tourist centre for the Kootenays. 
Coalmining is carried on, and the 
city owns its light, power, and 
water systems. Pop. (1951) 2,551. 

Fem Owl, This bird is more 
commonly called the nightjar (q.v.). 

Fem Palm {Cycas revolvta). 
Tree-like perennial of the family 
Cycadaceae. A native of China, it 
has a stout stem, in old individuals 
as much as 7 ft. high, crowned by 
the arching, palm-like leaves. These 
are cut into narrow segments in a 
feather- like manner, and vary in 
length from 2 ft. to 6 ft. The re- 
productive organs are found in 
the heart of the leaf-crown : the 
males in cones, whose scales bear 
anthers on their under surface ; the 
females bearing ovules in the 
marginal notches of woolly, leaf- 
like organs. 

Feins. Town of the Irish Re- 
public, in CO. Wexford, on the 
Bann, 74 m. S. of D«.iblin. It is 
the seat of R.C. and Protestant 
bishoprics. Buildings of interest 
are the two cathedrals, the epi- 
scopal palace, ruins of a Norman 
castle, of a church, and a monas- 
tery. The town grew up around a 
monastery founded by S. Edan 
about 600, The kings of Leinster 
had a palace here. The Protestant 
diocese was united with Ossory in 
1836. James I gave Ferns a 
charter, and until 1800 it sent two 
members to the Irish parliament. 

Ferozepore oe Ferozapus. 
District and town of Punjab, 
India. The dist. has no important 
manufactures ; wheat, gram, bar- 
ley, and millet are the chief crops. 
Half the cultivated area is arti- 
ficially irrigated. Area 4,085 sq. 
m. Pop. (1951) 1,326,520. 

Ferozepore town, 4 ni. S.E. of 
the Sutlej river, is served by the 
Northern Bly. Founded in the 
14th century, it is a centre of the 
grain trade. Battlefields of the 
Sikh War, 1845-46, lie to the E. 
Pop. (1951) 40,703, Pop. of Fero- 
zepore cantonment, 38,784. 


Ferozeshah, Battle of. British 
\dctory in the first Sikh War. On 
Dec. 21, 1845, Sir Hugh Gough, 
who had just won the victory of 
Moodka, advanced against the 
Sikhs, and after a violent cannon- 
ade attacked with his infantry. 
The first British attack was re- 
pulsed with heavy loss. In the 
second effort the Sikhs were routed, 
losing 73 guns. See Sikh Wars. 

Ferragus, Fereacute, Fer- 
BAUTE, OR Vernagu. Giant of early 
French romances. In the Charle- 
magne legends he overcomes all 
that monarch’s paladins except 
Roland, by whom he is slain. In 
Ariosto’s Orlando Furioso ho is 
a Saracen who throws away his 
helmet, declaring that he will 
never wear another until he has 
won that of Orlando, by whom he 
is kiUed. 

Ferranti, Sebastian Ztani de 
(1864-1930). A British scientist, 
bornatLivcrpool, April 9, 1864. He 
devoted his life to the improve- 
ment of existing methods of sup- 
plying and measuring electrical 
power. In 1882 he patented the 
Ferranti alternator, and then in- 
vented the electrical meter bearing 
his name. The Ferranti meter 
consists of an electro-magnet con- 
taining a thin disk of mercury, and 
the rotation of the disk r - 
serves as a measure of 
the strength of the cur- 
rent passing through 
the meter [see Meter, 

Electrical). In 1886 he 
set up his own generat- 
ing station in Liverpool, 
amJ in 1892 founded 
the Ferranti electrical 
engineering works at 
Hollinwood, Lancs. He 
was president of the 
Institute of Electrical 
Engineers, 1910-11, and 
was elected F.R.S. in 
1927. He died Jan. 13, 

1930. Ferrara. 

Ferrar, Nicholas 
(1592-1637). English theologian 
and founder of the Little Gidding 
community. Sou of a London mer- 
chant, he was educated at Clare 
Hall, Cambridge, and worked for 
the Virginia Company, 1619-23. 
He was elected to parliament, but 
in 1625 retired, with his mother 
and brother-in-law, Collet, and 
their families, to the manor of 
Little Gidding, Hunts, to a 
secluded life of devotion, study, 
and good works. In 1626 ho was 
ordained deacon by Laud. He died 
Dec, 4, 1637, 

The members of Little Gidding 
household were famed for their 
skill in embroidery, bookbinding. 


and ‘‘scrap book” making, and 
examples survive in the British 
Museum and elsewhere of cun 
ningly constructed “harmonies’’ 
or “ concordances ” of the Bible 
illustrated with prints collected bv 
herrar on his travels. The “ Ar. 

was twice 

^sitcd by Charles I, and was 
broken up by the Puritans in 1647 • 
it figures in J. H. Shorthouse’s 
John Inglesant, and in Izaak 
Walton’s Life of George Herbert 
Ferrar, Robert (1500 55). 
English martyr. Ho studied at 
Oxford and later was head of a 
religious house in Yorkshire, but 
became prominent on the acces- 
sion of Edward VI. Owing to the 
influence of Somerset he w^as made 
bishop of St. Davids. He was a 
zealous reformer, but charges were 
brought against him, and, Somer- 
set having fallen from power, he 
was imprisoned in 1552. In WSi 
his bishopric was taken from him, 
and he was put on his trial. Pound 
guilty, he was burned at Carmar- 
then, March 30, 1555. The chief 
charge against him was that he had 
violated his vow of chastity by 
marrying, 

Ferrara. Prov. of N.E. Italy. 
It is bounded N. by the river Po 
and E. by the Adriatic Sea. Area, 
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Facade of the cathedral of S. 
the lower i^art dating from 1135 

1,019 sq. m. Low-lying andmaajS'hy 
in parts, it lies mostly within the 
delta formed by the Po and its, 
branches and by the Primaro Snd- 
the Panaro, and embraces the 
lagoons of Comacchio (q.v.}. 
the scene of bitter fighting in 
1945, Fairly fertile, it prodaees' 
rice, grain, wine, hemp, sm^ 

and fish. The capital is 
Pop. (1961) 415,873. /; f; 

Ferrara . City of Italy, 
of the prov, of Ferrara. It stw^- 
about 3 m. S. of the river 1^’ 
Volano, 30 m, by rly,, 
of Bologna. An arohiepisoopals 
see, its cathedral dates from 
early 12th century. The city 


FERRARA 

surrounded by crumbling walls, but 
its palaces and other structures 
attest its former splendour. Sev- 
eral churches and palaces were 
damaged during the Second Great 
War. Ferrara was the seat of the 
court of the family of Este (g.tJ.), 
and their castle (now utilised as 
public offices) was a moated for- 
tress with four towers. The uni- 
versity was founded in 1391, and 
its library is rich in IVLSS. of Tasso, 
etc. Among other buildings are a 
picture gallery, and the houses of 
Ariosto and Guarini. 

From the 14th to the 17th cen- 
tury Ferrara was a prosperous 
city, and in the 15th was noted 
for its school of painting. It has 
a considerable trade in hemp, soap, 
wax, candles, glass, and silk. 
Guarini and Savonarola were 
natives. It came into the posses- 
sion of the Este family in 1146, 
and was their capital until 1598, 
when it passed to the papacy. In 
the papal interest its fortress was 
garrisoned by the Austrians during 
the revolutionary times of 1832-59, 
after which the city joined the 
kingdom of Italy. In the Second 
Great War Ferrara was liberated 
from the Germans, April 24, 1945. 
Pop. (1951) 134,719. 

Ferrara, Andrea. 'Italian 
sword-maker of the 16th century. 
He was working in Bclluno in 
1585, and swords bearing his 
name were used in Scotland in 
the 16th and 17th centuries. The 
steel was tempered by a process 
claimed to be that invented by 
the swordsmiths of Damascus. 
The name Andrea Ferrara was 
afterwards employed rather as a 
trademark than as implying any 
connexion with the original maker. 

Ferrara-Florence, Council of 
The oecumenical council of the 
Church held at Ferrara, and later 
at Florence, between April, 1438, 
and July, 1439. It was called by 
Pope Eugenius IV as a continua- 
tion of the council of Basel, and 
had as its main object the healing 
of the breach between the Roman 
and Greek churches. The Latin 
emperor, John Palaeologus, re- 
presenting the Greeks, brought a 
large delegation at the pope’s 
invitation to Ferrara. The scene 
" of the council was changed to 
Florence in January, 1439. The 
debates turned chiefly on the 
Fflioque controversy, i.e. the 
question whether the Holy Ghost 
proceeds from the Father and 
Son (ex Patre Fflioque), or from 
the Father alone. On July 6 a 
decree was published which de- 
clared that, while the pope was 
the supreme head of all the Church, 
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the rights of the Eastern patriarchs 
were to be unaffected. 

The two churches were thus 
momentarily united in intention, 
but not in effect. Isidore of Kiev 
was sent as legate to Constanti- 
nople by Pope Nicholas V in 1452, 
in order to push the process of 
union forward, but before he had 
accomplished his mission the city 
was taken by the Turks, 1453. 
This undid the work of the council, 
the last effort at Eastern and 
Western reunion. 

Ferreira, Antonio (1528-69). 
Portuguese poet. Born in Lisbon, 
he was educated at Coimbra 
university. Famous as one of 
the earliest and the most dis- 
tinguished of those who intro- 
duced the classical mode iuto 
Portuguese literature, he used 
the Italian decasyllable in his 
sonnets, substituting a measured 
austerity for the formless verse of 
his predecessors. His great work, 
the Castro, was the first verse 
tragedy written in Portuguese, 
and one of the earliest in modem 
European literature. He died 
Nov. 29, 1569. 

Ferrel, William (1817-91). 
American meteorologist. Bom in 
Bedford co.. Pa., he early turned 
his attention to meteorology, 
then a neglected science, and his 
researches soon won him world- 
wide fame. In 1867 he became a 
member of the U.S. coast and 
geodetic survey, and began to 
formulate the laws of meteorology 
on a scientific basis. His invention 
of a tide-predicting machine came 
into general use in the U.S. 
government coast surveys. He 
wrote Tidal Researches, 1874 ; 
Meteorological Researches, 1877- 
82 ; and Popular Treatise on 
the Winds, 2nd ed. 1898. 

Ferrel’s Law. Law of the 
deflection of bodies moving in the 
air of the rotating globe. If a 
body moves in any direction 
except E. or W. on the earth’s 
surface the rotation of the earth 
will cause it to be deflected to the 
right of the direction of move- 
ment in the N. hemisphere, and 
to the left in the S. hemisphere. 
The law is an example of the 
general case in mechanics when 
a body acted upon by two forces 
moves in a direction compounded 
of the original directions of the 
forces. In the N. hemisphere a 
body forced northwards receives 
an eastward impulse from the 
earth’s rotation, and moves to- 
wards the N.E. 

Ferrer, Fbanoisoo (1859-1909). 
Spanish revolutionary. Bom near 
Barcelona, he was a railwayman, 
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1877-85, and studied socialism 
and rationalism. He was closely 
associated with the republican 
agitator Zorrilla, with whom he 
lived in Paris. Ferrer returned to 
Barcelona in 1901, and was pro- 
minent in founding lay schools 
and centres of advanced socialist 
and rationalist teaching. In 1907 
he was acquitted of having taken 
part in the attempt to assassinate 
the king in 1906. In July, 1909, 
he was active in the insurrections 
in Barcelona, aiming at the estab- 
lishment of a new anti-CathoIic 
state in Catalonia. Condemned 
as the prime instigator, he was 
shot on Oct. 13, his execution 
raising much indignation, mainly 
against Roman Catholic influence 
in Spanish politics. 

Ferrero, Gtiglielmo (1871- 
1942). An Italian historian and 
sociologist. Born at Portici, near 
Naples, July 21, 1871, he made 
his reputation as a historian with 
L’Europa Giovane, 1897. Pro- 
fessor of history at Rome, he 
moved to Geneva in 1930, and 
held the chair of modern history 
at the university there- A pro- 
found thinker, he was chiefly 
concerned in his later works with 
diagnosing the crisis in western 
civilization. His most important 
works included History of the 
Roman Republic, published 1902- 
09, and translated into almost 
every European language ; Tra i 
Due Mondi, 1913 ; Adventure, 
1936 ; Reconstraction, 1940 ; Pou- 
voir : Les G6nies Invisibles de la 
Cit6, 1942. He died Aug. 3, 1942. 

Ferrers, Earl. British title 
borne since 1711 by the family of 
Shirley. The family of Ferrers 
first appeared in England with 
William the Conqueror. Henry 
Ferrers was a great landholder, 
especially in the North Midland 
counties, and his son Robert was 
made earl of Derby in 1138. His 
successors, who had Tut bury 
Castle for their main stronghold, 
were known as earls Ferrers or earls 
of Derby. John, son of the 6th 
earl, was summoned to parliament 
in 1299 as Baron Ferrers of 
Chastley. This title passed to the 
family of Devereux in 1461 and 
remained therein until 1646, when 
it fell into abeyance- 
The Shirleys became connected 
with the title through the ma- 
nage of Sir Henry Shirley with 
the daughter of Robert Devereux, 
2nd earl of Essex. In 1677 Sir 
Robert, a descendant of Sir 
Henry, was allowed to assume 
the baronial title, and in 1711 he 
was made Viscount Tamworth and 
Earl Ferrers. Laurence, the 4th 
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earl (1720-60), was the last peer in Ferrets need great care to keep 
England to be executed as a felon, them in good healtli, warmth and 
In 1745 ho succeeded to the title scrupulous cleanliness being the 
on the death of his uncle. In a chief essentials. Plenty of warm 
moment of anger he shot his Ktter must be provided, and the 
steward, Johnson, and was tried hutch should be thorouglily cleaned 
for murder by his peers in West- and disinfected at least once a 
minster Hall. Found guilty, he week. The food should consist of 

1 T « ITI 1. Tlif* C* 11 1 l . -ll I l*.ii 


was hanged at Tyburn, May 5, 
1760. An eldest son is called Vis- 
count Tamworth. 

Robert (1894-1954), the 12th 


fresh bread and milk, and a little 
raw meat may be given once a 
week. Ferrets breed freely in cap- 
tivity and usually rear two 


earl, was a practising architect of families in the year. See Rabbit, 
some note. Ferrex and Porrex. One of 

Ferrers, George (c. 1500-79). the titles under which the earliest 
English politician and poet. He extant English tragedy is known, 
was page of the chamber to Henry See Gorboduc. 

VIII, who took him with him in Ferric Salts. Iron forms, with 
the Scottish and French wars and acids, two series of salts, ferrous 
bequeathed him 100 marks. He and ferric. The ferric salts are 
is mainly remarkable for having generally yellowish or reddish 
produced and probably written brown in c^our, and are reduced 
masques for Edward VFs Christ- to the ferrous state by means of 
mas entertainments in 1551-52 zinc. Ferric chloride (FeClg) 
and for having contributed several is prepared in the anhydrous state 
tragical episodes to Baldwin’s by heating iron wire in a current 
Mirror for Magistrates, 1559-78. of dry chlorine gas, and in the 
Ferrety {Putorius). Domesti- form of solution by dissolving iron 
cated variety of the polecat, kept wire in hydrochloric acid and then 
for hunting rabbits. According to passing chlorine into the liquid 
Roman writers the polecat came until it smells of the gas. 


from Africa, and 
although it is now 
quite unknow'n 
there, it is probable 
that it was origin- 
ally domesticated 
in N. Africa or 
Spain, and after- 
wards introduced 
into Italy. As a 
result of domesti- 



Ferret. The domesticated polecat 
which is used lor rahbiting 


As a tincture 
(“ steel drops ”) 
ferric chloride is 
used in medicine 
as a tonic. With a 
soluble thio cyan- 
ate, ferric chloride 
gives an intense 
blood-red colour. 
Ferric sulphate, 
Fe 2 (S 0 ,) 3 , ob- 


cation, the polecat became smaller tained by oxidising ferrous sul- 
and slimmer, and albinos became phate by means of nitric acid, is 
the ride instead of the exception, used in combination with logwood 
In this way the ferret developed, to dye cotton black. Iron alum 
It is a somewhat delicate animal, is a compound of ferric sulphate 
and its intolerance of cold suggests and potassium sulphate. This and 
its Mediterranean origin. It breeds ferric nitrate are used in dyeing, 
readily with the wild polecat, and Ferric oxide, which occurs naturally 
the brownish variety known as and is also produced by distilling 
the polecat-ferret is probably ferrous sulphate, is known as red 
the result of such crosses. The ochre and colcothar, and used as 
ferret is only semi-domesticated, colouring matter and polishing 
It has no affection for its owner, material. 

IS very ferocious, and is as likely Ferricyanides. Salts of ferri- 
to bite the hand that feeds it as cyanhydric acid, H,jFe(CN)6, first 
any other. It therefore needs to made by Gmelin by decomposing 
be handled with caution, the best lead ferricyanide with dilute sul- 
way being to grasp it close behind phuric acid and evaporating the 

. solution after filtration. Potassium 

Ihe method of hunting a rabbit ferricyanide or red prussiate of 
warren with ferrets is to net or stop potash is prepared by passing 
aU the holes^ except one, at which chlorine through a solution of po- 
tho ferret is mserted. The rabbits, tassium ferrocyanide or over the 
finmng an inveterate enemy on dry salt until it no longer gives a 
their track, bolt for the holes and blue colour with a ferric salt, 
are thus caught in the nets. It is a The salt is in deep red crystals 
common practice to ^ muzzle the and forms with water a dark yellow 

if.it catches a solution which darkens with age 
rabbit m the burrow, it will remain and becomes converted into ferro- 
there to make a meal of it. cyanide. On adding ferrous sul- 
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phato (green vitriol) to potassium 
ferricyanide solution a blue preci- 
pitate known as TunibuH’s blue is 
obtained \Vheu chlorine is passed 
into a solution of potassium ferri 
eyanule a green precipitate known 
as J russian green is formed the 
appearance of which is the ’indi 
cation that the end of the process 
has been reached. Potassium ferri- 
cyanide, a powerful oxidising 
agent when employed ivith caustic 
potash, IS used in the preparation 
of ferro-prussiate paper upon which 

blue prints” are made. 8k 
Oolour Printing. 

/•. James Frederick 

( 1SU8-C4). Scottish metaphysician. 
Born at Edinburgh, June 16, 1808 
he was professor of moral philo- 
sophy and political economy at St 
Andrews from 1845 until his 
death, June 11, 1864. Like Berke- 
ley, he is an idealist and im- 
materialist. There is no such thing, 
he believes, as independent matter- 
all external things exist only 
subjectively; the only material 
world which_ really exists is one 
with which intelligence co-exists. 
The conscious subject is insepar- 
ably connected with the conceived 
object. At the same time, he does 
not deny the existence of the real 
material world per se, as distinct 
from that known to us through 
the subjective medium of space 
and time, but declares it to be 
simply unknowable. His most 
important work is Institutes of 
Metaphysics, 1854. 

Ferrier, Paul (1843-1920). 
French dramatist. Born at Mont- 
pellier, he studied for the bar, but 
turned to play writing after the pro- 
duction of his first piece, a verse 
play. La Revanche dTris, in 
1868. He wrote and collaborated 
in a largo number of opera 
libretti, comic operas, and come- 
dies, well known in France for their 
gaiety and humour. Among the 
most successful were Les Mousque- 
taires au Couyent, 1880 ; Tabarin, 
1884; L’Article 231, 1891; La 
Belle M^re, 1898. He died Sept. 
11, 1920. Pron. Ferry-ay. 

Ferrier, Susan Edmonstone 
(1782-1854). Scottish novelist. 
Born at Edinburgh, Sept. 7, 1782, 
she published 
her first novel, 

Marriage, i n 
1818, followed 
by The Inherit- 
ance, 1824, and 
Destiny, 1831. 

Published an- 
0 n y m 0 u s I y 
they gave _ 

a shrewd- ^ ^ ^ ^ ^ 

ly satirical 
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picture of contemporary Scottish 
society, and won great popularity 
and the praise of critics as eminent 
as James Hogg and Scott. She 
was knowm familiarly as Scott's 
“ sister-shadow,” and died at Edin- 
burgh, Nov. 5, 1854. Her Recollec- 
tions of Visits to Ashestiel and 
Abbotsford were published in ISSl. 

Ferrite. In metaUurgy, the 
form of iron which is stable at 
temperatures below 900° C. Abov^e 
this temperature iron containing 
only small amounts of carbon is in 
the form of a solid solution of car- 
bon in gamma-iron. This is called 
austenite and has a face -centred 
cubic crystal lattice. At 900° C. it 
transforms to alpha-iron or ferrite, 
which has a body-centred cubic 
lattice and will hardlj^ dissolve any 
carbon at all. The excess carbon 
dissolves in the remaining gamma- 
iron and a typical eutectoid (g.i’.) 
is formed, known as peariite. 
Ferrite is feebly magnetic above 
780° C., strongly so below this 
point. By itself ferrite is not very 
strong and steels made from it are 
alloyed, e.g. with cementite. 

Ferro. Hierro. 

Ferro-Alloys. Series of alloys 
of iron vith high proportions of 
manganese, chromium, vanadium, 
sihcon, molybdenum, tungsten, or 
similar element. They are widely 
used in steel making, being the 
most convenient form in w'hieh 
to add the various alloys used for 
deoxidising and alloying. With 
betw’een 10 and 90 p.c. of the 
alloying element, they have a 
hard brittle character. Ferro- 
manganese is still made in the blast 
furnace much as pig iron is. 
Ferro-silicon and ferro-chrome are 
made more cheaply and with lower 
carbon content in the electric arc 
furnace. For ferro-silicon the 
furnace is fully charged with iron 
ore or scrap iron and quartzite and 
melted gradually away from the 
electrodes by the great local heat 
generated by the arc. The use of 
the electric furnace has contributed 
to the development of alloy steels. 

Ferro- Concrete. Material used 
in building. It is described under 
Concrete, also Building. 

Ferrocyanides. Salts of ferro- 
cyanic acid, H 4 Fe(CN) 6 . Most 
ferrocyanides are coloured, and 
those of the soluble alkalis are 
non-poisonous, although from 
them hydrocyanic or prussic acid 
can be readily prepared. The 
most important of these salts is 
potassium ferrocyamde or yellow 
prussiate of potash. The old pro- 
cess of manufacture consisted in 
fusing together potassium car- 
bonate with iron borings and 


nitrogenous animal matter such 
as leather cuttings or woollen 
rags, and lixiviating the mass 
with w’ater. Potassium ferro- 
eyanide is a by-product of the 
manufacture of coal-gas. It 
is used in producing Prussian 


Ferrule. A short .metal tube 
driven tiuhtlv into a hole in an 
iron or steel pipe and soldered or 
otherwise secured to another pipe 
so as to connect the two. It is also 
a short tapered tube driven into 
the end of a boiler-tube where it 


blue (ferric ferrocyanide) and other passes through the fire-box plate, 
cyanogen compounds in calico- The wedging action of the ferrule 
printing, and for case-hardening expands the boiler-tube end and 


iron. 

Ferrol. Seaport of Spain, in 
the prov. of Corunna. It stands on 
the N. arm of the Bav of Betanzos, 
and is the chief Spanish naval 
station on the Atlantic. The har- 
bour is sheltered and commodious, 
with shipbuilding \*ards, docks, 
and quays, defended by both 
nature and art. It has a first-class 
arsenal, a naval academy, and 
many fine public buildings. It 
manufactures naval stores, leather, 
sailcloth, cotton and linen. The 
British besieged it in 1799. and 
took it in 1 SOo. It w'as captured 
by- the French after six w’eeks’ 
blockade in 1823. Pop. (1950) 
77,030. 

Ferromagnetism. iSee uihizr 

Magnetism. 


ensures a tight connexion betw'een 
the boiler- tube and the plate. 
There are also other types of 
boiler-tube ferrules. In common 
speech the word is used of a metal 
ring on the handle of a tool, and of 
the thimble-shaped covering at 
the end of a walking-stick or 
umbrella to protect it against wear. 

Ferry. A public jDassage-way 
across water, usually linking up 
roadways or tracks on both banks. 
The most usual means of trans- 
port is a floating vessel of some 
kind which, for small loads and 
short distances, is frequently a 
fiat- bottomed boat, guided by a 
taut wire cable and propelled 
by an endless rope. For heavy 
loads the ferry-boat may be 
moved to and fro by a windlass on 


Ferrous Salts. Group of iron board, which picks up and pays 
salts. Ferrous sulphate, FeS 04 , ^ chain crossing the bed of the 
7 H 2 O, green vitriol, or copperas, river. Where there is a strong 
is obtained in large quantities by current in one direction only, the 
exposing the pyrites occurring in ferry-boat may be attached to a 
coal-measures to the atmosphere, chain the other end of w’hich is 
The soluble ferrous sulphate to- moored in midstream some dis- 
gether with the excess of sulphuric tance higher up, the current being 
acid, nms into underground tanks used to move the boat across by 
where the excess of acid is removed oblique pressure. /See Congo illus. ; 
by means of scrap iron. The Train Ferry, 
liquid, on evaporation, yields In the Second Great War, the 
crystals of ferrous sulphate. term was also applied to the de- 

Ferrous sulphate is used in the livery of aircraft to the depots and 
manufacture of ink, in dyeing and first-line units. Ferry Command 
tanning, and in the preparation of {q.v.) of the R.A.F. was formed 
Prussian blue. The pure salt is for trans-Atlantic operations, and, 
used in medicine. Ferrous oxide, wdthin Great Britain, Air Trans- 
FeO , has the 
p roperty , when 
freshly made, of 
oxidising wfith in- 
candescence on 
exposure to the 
air. Ferrous 
iodide, Felg, is 
used in medicine, 
as are also fer- 
rous phosphate, 

Fe3(P04)2,8H20, 
and ferrous car- 
bonate, FeCOg. 

The last-named is 
contained in chaly- 
beate waters, from 
which the ferrous 
carbonate is de- 
posited, on ex- 
posure to air as 

the hydrated Ferry. The chain lerry which crosses the Tamar from 

Cornwall to S. Budeanx, nr. Plymouth, Devon 
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port Auxiliary {q>v.) carried out t 

a similar function. J 

Ferry, Jules Fraitqois Caimille i 

(1832-93). A French statesman. 

Horn at St. Die in the V osges, April ( 

Jules Ferry, emperor. When 
Frencl statesman ^,g. 

sieged, as prefect of the Seine he 
was responsible for its government. 
After being minister at Athens, he 
returned to the chamber of depu- 
ties in 1873 and entered the minis- 
try in 1879. In 1880 he became 
premier for a short term, and was 
again premier, 1883-85, being in 
the meantime minister for educa- 
tion. In 1885 he retired, but was 
active in politics until his murder 
by a lunatic, March 17 , 1893, ju^^ 
aher he had been chosen president 
of the senate. Ferry did much to 
promote secular educatioii, and to 
establish French influence in Africa 
and Indo-China. 

Forry bridge. Town of the 
West Riding of Yorkshire, Eng- 
land. It stands on the Aire, 2 m. 
N.E. of Pontefract, and has a 
railway station. In 1461 it was 
the scene of an engagement during 
the Wars of the Roses. Here is a 
large electric power station, close 
to the Great North Road. 

Ferxry Command. Organiza- 
tion founded by 85 (transport) 
group of the R.A.F. for ferrying 
American- built aircraft to Great 
Britain during the Second Great 
War. Early in the war the ferrying 
of military aircraft across the At- 
lantic was the responsibility of the 
ministry of Aircraft Production, 
but in July, 1941, the work was 
transferred to the newly-formed 
Ferry Command. A large propor- 
tion of the pilots of Ferry Com- 
mand wore recruited from Im- 
perial Airways, and the whole 
organization was under the com- 
mand of Air Chief Marshal Sir 
Frederick Bowhill. In May, 1943, 
Ferry Command was absorbed by 
the R.A.F. Transport Command. 
See Atlantic Ferry. 

Fersen, Fbepbik Axel, Count 
VON (1719-94). Swedish soldier and 
politician. Of Scottish descent, 
Fersen was born at Stockholm, and 
as a young man served with the 
French army with distinction. In 
1748, he fought against Prussia in 
the Seven Years’ War. Marshal of 
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the Swedish diet in 1755, and again 
in 1769, Fersen w'as prominent as 
leader of the aristocratic party (the 
“ Hats ”). From 1786 he w'as an 
open and powerful opponent of 
Gustavus III, and w^as put under 
arrest for a time in 1789, after 
which he retired. 

Forsou, Hans Axel, Count von 
( 1755-1 S 10). Swedish soldier. Born 
at Stockholm, Sept. 4, 1755, he 


served in the Swedish army . After - 
wards he resided at the court of 
Louis XVI of France, with whom 
he became a great favourite. Dur- 
ing the American War of Indepen- 
dence he fought under Lafayette. 
When the king and Marie Antoi- 
nette fled to 

coach. After 

1810, on an 

1-ir^fr.mifTprT Haiis YOU Fersen, 

untounaea sus Swedish soldier 

picion of hav- 
ing been concerned in the death 
of the Crown Prince. 


Fertile Crescent. Term some- 
times used historically for the 
anciently fertile lands lying W., 
N., and E. of the Arabian desert 
between Egypt and the Persian 
Gulf, They included Israel, Syria, 
and the Tigris-Euphrates valley. 

Fertilisation. Biological^ term 
for the union of two dissimilar 
cells which precedes the produc- 
tion of a new individual by sexual 
means. Many plants and animals 
produce two kinds of monoploid 
reproductive colls or gametes, a 
smaller and often motile male, and 
a larger usually non-motilo fcrnale. 
Neither can normally continue 
existence independently. 

In some species both male and 
female reproductive organs arc 
present in the same individual. 
When dissimilar gametes formed 
by one organism unite, the process 
is termed self-fertilisation. In 
higher animals cross-fertilisation is 
the rule, and in this process the 
sperm and the ovum which unite 
come from two distinct members 
of opposite sex. Fertilisation is 
facilitated by the movement of the 
male gamete. Typical sperms of 
animals consist of a mainly nuc- 
lear head and a propelling tail, 
which correspond with the body 
and cilia of the antherozoids of 
those plants whose male gametes 
swim to the female to effect zoidio- 
gamous (Gr. zoidios^ of animals) 
fertilisation. The male gametes of 


fert iliser 

other plants have no obvious means 
of propulsion, but some reach the 
oosphere by means of fertilisation 
tubes ; the process is then siphono- 
gamous fertilisation. 

The female gamete is undoubted- 
ly co-active in bringing about fer- 
tilisation : in many, probably all, 
instances it exudes soluble material 
to guide the male cell in chemo- 
taxis {q>v.) ; the oospheres [q.v.) of 
a number of lower plants provide 
a special receptive region through 
which the male cell enters, and a 
number of animal ova appear to 
engulf the male cell when the latter 
has made contact and active 
movement has ceased. Female 
gametes generally also inhibit the 
entry of more than one male cell 
by forming membranes around 
themselves after the first has pene- 
trated. The nuclear portion of the 
male gamete sometimes, though 
not indisputably always, accom- 
panied by cytoplasmic structures 
sinks into the female cell where 
ultimately all trace of any male 
cytoplasm is lost and the male 
nucleus coalesces with the female 
nuedeus. I^ertilisation is then com- 
plete, and the single diploid cell 
so formed is a zygote, the first cell 
of a new organism. 

The process of fertilisation has a 
twofold effect : it initiates the phy- 
siological activity which results in 
development of the zygote; it is 
complementary to mciosis in the re- 
organization of nuclear material 
with the accompanying reassort- 
ment of Mendclian characters. Un- 
certainty of the fate of parts of 
male gametes other than the nuc- 
leus loaves doubt as to whether 
male parents transmit any charac- 
ters other than those borne by the 
nucleus. Since, however, the 
female gamete habitually has a 
considerable bulk of material out- 
side its nucleus and this becomes 
part of the zygote, there is a con- 
siderable possibility that female 
parents may pass on to their ofi- 
spring characters additional to 
I those carried by the chromosomes, 
t See Cytology ; Embryology, 
t Fertiliser. Substance applied 
> to the soil to furnish plant foods, 
i The term manure is ^ used for 
i organic substances which comer 
i benefits on the soil in addition tp 


providing a plant food. In genem, 
fertilisers contribute one of tfi© 
essential plant foods, nitro^n, 
phosphates, or potash, but a feV 
give two or three together. Th^y 
are described according to w 
essential plant food they supply 
and in relation to tho rate 
which tho particular snhstame.^ 
made available to the plant. Thus, 
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bhere are nitrogenous, pliosphatic, 
and potassic fertilisers of quick 
and of slow aeting propensities. 

Xitrogen influences the develop- 
ment of stem, leaves, and root and 
thus the size of the plant ; phos- 
phate has an effect on the root ; 
potash is concerned with carbon 
assimilation and hence with fruit 
and seed formation. In the ab- 
sence of potash plants are more 
liable to fungoid diseases. The 
optimum effect of any one fertilis- 
ing constituent caimot be obtained 
except in the presence of an 
abundant supply of the other two ; 
hence, unless there is sufiiciency 
of the others, the use of one alone 
is not recommended. 

Of the nitrogenous fertilisers, 
sulphate of ammonia, nitrate of 
soda, nitrate of lime, and calcium 
cyanamide represent the quicldy 
acting form, all possessing a 
high percentage of nitrogen ; 
calcium cyanamide also has a high 
percentage of lime. Bones long 
formed the basis of supplies of 
phosphate, but now the supply is 
augmented by quantities of rock 
phosphate. Haw bones contain 
about 10 p.c. of fat ; when this is 
removed the resulting product 
ground is a valuable fertiliser. 

Composition of Superphosphate 
Superphosphate is water-soluble 
and obtained by treating bones and 
rock phosphate with sulphuric acid. 
Basic slag, a by-product in the 
manufacture of steel, is another 
source of phosphate ; the latter is 
insoluble in water but soluble in 
dilute acids such as exist in most 
soils. Basic slag also contains Hme. 

Potash comes from the ash of 
plants after incineration, the 
largest supplies from the Stassfurt 
deposits in Germany, from Alsace, 
and from Palestine. Potash from 
these sources exists as chlorides 
and sulphates in combination with 
chlorides and sulphates of mag- 
nesium and sodium. The amount 
ranges from about 48 p.c. in 
sulphate of potash to 12 p.c. in 
kainit. In Great Britain potash is 
applied to potatoes, sugar beet, 
mangolds, and market garden 
crops, and, on light land, to clovers, 
permanent grass, and, as far as 
possible, cereals. 

Parmyard manure is by far the 
most general and valuable of all 
organic manures ; its chemical 
composition is variable, but an 
average figure of fertilising con- 
stituents is nitrogen 10-15 lb., 
phosphoric acid 4-9 lb., potash 
9-18 lb. Apart from its actual 
fertilising influence, farmyard 
mr nure has a most salutary effect 
on the physical condition of a soil 


hv increasing its workabilitv and 
moisture-retaining capacity, in 
addition to contributing essential 
bacteria. 

Ferule (Lat., ferula, fennel, 
cancj/erfre, to strike). Instrument 
of punishment. The stalk of the 
giant fennel. Ferula communh, was 
used as a rod or cane, to which it 
gave its name. The word is applied 
also to a sole-shaped strap, com- 
parable to the Scottish tawse, with 
which boys are beaten on the X3a]ms 
of the hands in some schools. 

Fescennme Verses. Improvi- 
sations in dialogue form made at 
rustic gatherings in ancient Italy, 
the origin probably* of the native 
Roman satura, or satire, in which 
the speakers made capital out of 
the faults and follies of their 
neighbours. As a feature of wed- 
ding celebrations they were com- 
monly characterised by broad 
licentiousness. Hence the deriva- 
tion of the name from the Lat. 
fasciiium, a phallic emblem, by 
some etymologists who deprecate 
its other derivation from Feseennia 
on the ground that the custom was 
widespread throughout Italy, and 
not peculiar to that small Etrus- 
can town. From the Fescennine 
verses the epithalamium, or nuptial 
song, was ultimately developed, a 
literary form of which Catullus, for 
one, made exquisite use, and which 
has been successfully reproduced in 
the literature of many countries, 
notably by Herrick in England. 

Fesch, Joseph (1763-1839). 
French cardinal. Born at Ajaccio, 
Jan. 3, 1763, the step-brother of 
Letizia Bonaparte, he was arch- 
deacon of Ajaccio until the French 
revolution, when he retired. He 
had always befriended the Bona- 
parte family, and in 1802 Napoleon 
made him archbishop of Lyons, 
and procured for him a cardinal’s 
hat. Ambassador at Rome in 1804, 
he persuaded Pius VII to crown 
Napoleon in Paris, and was made 
grand almoner and senator of the 
Empire. His position as interme- 
diary between Napoleon and Pius 
was extremely difficult during 
1806-07, and Fesch’s relations 
with both became strained, espe- 
cially after the Gallican council of 
1811, from the presidency of which 
the emperor dismissed his uncle. 
Retiring to Rome on the fall of 
the Empire in 1814, he died there 
May 13, 1839. 

Fescolising. Method of im- 
proving the resistance to corrosion 
or wear of a steel article by 
depositing electrolytically another 
metal on the surface. Nickel and 
chromium are commonly used ; 
they may be deposited only on 


the parts sub- 
mitted to most 
wear hy pro- 
tecting the 
other parts 
from the elec- 
trolyte with a 
1 a V e r of 

V 

grease, etc. 
aV e e Electro- 
h’sis. 

F e s c u e 
Grass {Fes- 
iuca). Exten- 
sive genus of 
grass. Of the 
familv Gram- 

K, 

ineae, thev are 
natives of cold 
and temper- 
ate regions. 
The flattened 
flower spike- 
lets are group- 
ed in panicles 
or racemes; 
there being 
three or more 
flowers in each 
spikelct. Many 
species are 
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Meadow Fescue, 
Festuca pratensis 


among 


the most valuable of 
meadow and pasture grasses, being 
rich in saccharine matter. Sheep’s 
fescue {F. arina), with bristle- 
like leaves, which grows in hilly 
pastures that are dry and open ; 
meadow fescue (F. pratensis), 
and hard fescue {F. duriuscida) 
are most useful for this pur- 
pose. 

Fess (Lat. fascia, band). In 
heraldry, a horizontal hand car- 
ried across the middle of the shield 

and occupying 
one-third of 
the field. It is 
one of the ordi- 
naries 

The middle of 
the field is 

known as the 

„ . , fess point. A 

Fess, m heMldiy shield or 

charge divided by a horizontal . 
line in the middle is said to be 
“ per fess ” ; but if it is divided 
into any number of horizontal 
bands above four, it is called 
“ barry.” If there are three divi- 
sions it is “ tierced ” or “ tiercy 
per fess ” ; if four, “ quartered per 
fess.” Charges placed in horizontal 
rows are termed “ in fess.” 

Festimog or Ffestiniog. Ur- 
ban district of Merionethshire, 
Wales. It comprises the town of 
Blaenau Festiniog and the villages 
of Festiniog (or Llan Festiniog) 
and Tanygrisiau. Total pop. (1951) 
6,923. The town (pop. 6,192) is 
the industrial centre of the slate 
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quarrying industry of the county. 
Hydro-electric power schemes em- 
bracing Festiniog were being 
debated in 1952. 

Festival (Lat. festivus, jo 3 rful). 
Days on which some deity or 
person was honoured or the me- 
mory of some important event kept 
with certain solemnities, ordinary 
work being as a rule suspended. 
Such festivals or feasts no doubt 
were originally festivals connected 
with nature’s changing pheno- 
mena, its decay in winter and re- 
nascence in spring {see Adonis). 
They were partly merrymakings 
and thanksgivings for benefits re- 
ceived, partly prayers for benefits to 
come, and partly ceremonies to ap- 
pease the anger of the gods for sins 
committed ; even from the last 
the festive element was not absent. 

The Greek festivals were held in 
honour of national heroes ; of gods 
connected with the fruits of the 
field, such as the Dionysia, Lenaea, 
and Eleusinia ; and of the tutelary 
dieties of Athens, such as the 
Panathcnaea. The four g^eat 
games — Isthmian, Nemean, Olym- 
pian, and Pythian — set the seal on 
the national unity. At Eome each 
family kept the festival of its 
domestic gods, the Lares and 
Penates ; the public festivals were 
under the control of the state — 
festivals in honour of the tutelary 
deities of Rome, Romulus, Mars, 
and Quirinus, and of the divinities 
who presided over the crops, the 
fields, and boundaries, such as the 
Cerealia, Lupercalia, Saturnalia, 
and Terminal ia. The public games 
(ludi) were also national festivals. 
(See Periae ; Ludi. ) 

Among the Jews such days are 
regarded as days appointed by 
God for meetings with His children. 
They include Passover, or Un- 
leavened Bread, Nisan 15-22 ; Pen- 
tecost, Sivan 6 ; Trumpets, or New 
Year, Tishri 1 ; the Day of Atone- 
ment, or Great Sabbath, observed 
on Tishri 10, by complete rest and 
fasting, the only fast not post- 
poned by the occurrence of the 
Sabbath ; the Tabernacles, or In- 
gathering of the Harvest, Tishri 
15-22 ; Jubilee, at the end of every 
seven Sabbatical Years ; Purim, etc. 

Christian festivals are days set 
apart for rest, thanksgiving, and 
special observance. Some are fixed, 
as Christmas ; others movable, as 
Easter. In the Christian calendar 
the greater festivals are called red 
letter days ; while the lesser are 
called black letter days. 

In the Christian Church the 
earliest festivals were the love 
feasts or Agapae Confusion 
has been caused by disregard of 
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the fact that both authorship and 
date of festival homilies are un- 
certain. Until the beginning of the 
4th century, record exists only of 
Easter and Pentecost, though 
each Friday was a fast in remem- 
brance of the Crucifixion, each 
Sunday a festival in remembrance 
of the Resurrection. The feast 
of the Nativity was first observed 
c. 300 ; Christmas, Epiphany and 
Ascension Day came later. 

Days in memory of the Apos- 
tles were next observed, and 
were followed by observance of 
days devoted to the memory of 
saints, of the Purification of the 
Virgin Mary, the Annunciation, 
the nativity of S. John the Baptist, 
the Circumcision, the death of 
martyrs, the transfer of their 
relics or the consecration of 
churches dedicated to them. Many 
Christian festivals are of local 
origin, some adapted from Jewish 
and pagan practice, and they in- 
creased in number during the 
Middle Ages. In the Roman 
Catholic communion, feasts are 
divided into doubles, semi-doubles, 
simples, etc., according to the 
offices appointed for them. 

Inclusive of Sundays, festivals 
in the Anglican calendar number 
149 ; of those the principal have 
proper collects, epistles, Gospels, 
and lessons, and some have a 
proper preface at Holy Communion 
and proper Psalms. "The movable 
festivals which depend upon Easter 
are Septuagesima, Rogation Sun- 
day, Ascension Day, Whit Sunday, 
and Trinity Sunday. In England, 
public observance of Church festi- 
vals, apart from Easter, Whitsun, 
and Christmas, has fallen into 
abeyance ; all were once made the 
occasion of some difference in the 
life of the people. 

The chief f csti vals am ong Mahom - 
odans, whose rest day is Friday, 
the day on which Mahomet was 
born, are the Feast of Bairam, 
that of Sacrifices, and that follow- 
ing the fast of Ramadan. The 
Hindus have their festivals, as that 
of Siva ; and among certain N. 
American Indian tribes is observed 
a festival called the Day of the 
Dead. The French Revolutionary 
calendar included five festival 
days, dedicated respectively to 
Virtue, Genius, Labour, Opinion, 
and Rewards, all in September. 
See Calendar ; Prayer Book ; 
articles under the name of each 
festival or saint ; consult also 
Church Festivals, A. J. Maclean, 
in the Prayer Book Dictionary, 
1912. 

Festival of Britain Celebra- 
tion held in the U.K. in 1951 of 
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took part m the festival ; but its 
centre was the exhibition opened 
by George VI on May 4 on tL 
called Sonth Bank, tadon, a site 

Me Thames below County Hall ■ 
There, among skilfully Idd out 
walks gaily lighted at night and 
adorned with coloured fountains 
British achievements and the Brt 
ish way of life were displayed in 
a senes of varied pavilions 

The Royal Festival Hall an 
up-to-date concert hall seating 
3,000, was the chief permanent 
structure. The “dome of dis 
eovery,”_ devoted to science and 
exploration, was the largest tern 
porary building ; 365 ft. in diam 
it was the widest dome that had 
ever so far been constructed. 
When the festival ended on Sent* 
30, 8,455,863 bad visited the South 
Bank. Pleasure gardens, with a 
fun fair, laid out in part of Batter- 
sea Park, which remained open un- 
til Nov. 3, had 8,031,321 visitors; 
the pleasure gardens were retained,* 
and the fnn fair was reopened in 
subsequent summers. Total cost 
of the festival was £10,686,924- 
tot al receipts £2,563,199. 

Festubert. Village of France in 
Pas- de- Calais, 3 m. W. by N. of 
La Bassde. Here, in May, 1915, 
to assist the French operations 
in Artois and at Arras, where 
Foch was attacking, the British 
First Army (Haig) was ordered to 
take the offensive on a front N.W. 
of La Bassde, from Laventie to 
Richebourg TAvou^, against the 
German workson the Au hers Ridge. 
On the N. portion of this front the 
4th corps (Rawlinson) attacked; 
on the S., the Indian corps (Will- 
cocks) and the 1st corps. On May 
9 the infantry advanced after a 40- 
min. bombardment, but the attack 
failed with heavy British losses. 
The total of killed, wounded, and 
missing exceeded 12,000, without 
any result, except that the Germans 
were held down in the section of 
attack. The failure was due to the 
weakness of the British artillery. 

Nevertheless, French decided to 
resume the attack, extending it 
S* to Festubert. On May 15 
the British once more assaulted, 
late in the night, after a pro- 
longed artillery preparation. The 
troops engaged wore the Indian . 
corps on the British left, with 
the 2nd division at Givenchy 
and the 7th at Festubert. The 
Canadian division was placed in 
support. The 2nd division broke , 
into the Gorman trench system,; 
carrying it for about half a mile; , 
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and the 7t>h division, attacking 
E. of Eestubert, took another 
section of the German line, hut 
between these two indentations the 
Germans could not be dislodged. 
They counter-attacked in the night 
of May 16, and forced back the 
2nd division slightly, though most 
of the ground won was held. On 
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final form, 18S9, it consists of about 
10,000 lines. A variant of the 
Faust legend, illustrating the ulti- 
mate triumph of good over evil, 
its scenes take place in Heaven 
and on the earth, and though it 
introduces “the three Persons of 
the Trinity as interlocutors in its 
wild plot ” in a way which many 
readers resented, it has frequent 
terse and happy lines which have 
become familiar quotations. 

Festus, Porcius (d. a.d. 62). 
Procurator of Judaea in succession 
to Felix, about A.D. 58. He heard, 
in the presence of Herod Agrippa II 
and Berenice, the case of S. Paul, 
whom he sent to Rome for trial 
(Acts 24-25 ; Josephus’s Ant. of 
the Jews, .xx, 8 ; Wars, ii, 14). He 
is said temporarily to have sup- 
pressed the Siearii or Assassins, and 
was, if cjmical, inclined to justice. 
He is introduced in a powerful 
short story, The Procurator of 
Judaea, bv Anatole France 


Festubert. Plan of the country over 
which was fought a great battle of 
the First Great War 

May 17, the British, both from 
N. and S., assaulted the German 
wedge, 1,000 yds. long, between 

the two dents, and cleared it. 

The trench battle continued on 
the following days ; the British 
were much hampered by wetw'eather 
and insufficient ammunition, but 
ground was slowly gained, always 
at the price of heavy sacrifices. On 
May 20-21 the Canadians took up 
the work of the 7th division before 
Festubert ; on May 25 the 47th 
London Territorial division was 
put in on the British right at 
Givenchy, and captured a section 
of the German line there, which 
w-as successfully held. The battle 
brought little result, as the capture 
of some thousands of yards of 
trenches was no compensation for 
the heavy sacrifices incurred. In 
killed, the British loss was 3,620; 
wounded, 17,484; missing, 4,321. 

H. W. Wilson 

Festus. Poem by Philip James 
Bailey {q.v.). First published in 
1839, it was added to and otherwise 
altered during 50 years until in its 


Festus, Sextus Pompeius (3rd 
century A.D.). Latin grammarian. 
He was the author of an abstract 
of the important work by Marcus 
Verrius Flaccus, On the Meaning 
of Words, containing an alpha- 
betical list of obsolete words, 
together with valuable information 
concerning old state institutions 
and ceremonial. Part of it (M-T) 
has been pre.served in the abstract 
of Festus and a further epitome by 
Paulus Biaeonus (8th century), 
which is complete. 

Feth Ali Shall or Baba Kh\n 
(1762-1834). Shah of Persia. 
Nephew of Aga Mohammed, he 
came to the throne in 1798, and 
threw himself into a contest with 
Russia to recover Persia's lost 
Caucasian territories. This brought 
him into conflict with Britain in 

1812, and by the treaty of Gulistan, 

1813, Feth Ali was forced to cede 
Georgia and seven adjacent prov- 
inces to Russia. War with Turkey 






Fetishism. 1. Bondn witches or devOs from Sierra Leone. 2. Man of 
Angola worshipping two fetishes. 3. Natives of the Sierra Leone hinter- 
land with their fetish. See next page. 
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followed, 1821-23, but neither side 
gained material advantage. He 
died at Ispahan, Oct. 20, 1834. 

Fetishism (Lat. factitius, arti- 
ficial). Belief that the services of 
a spirit may be appropriated by 
the possession of its material em- 
bodiment. The 15th century 
Portuguese navigators applied to 
the sacred objects of the West 
African negroes the term feiti^o, 
which they used of their own 
amulets. There is, however, a 
radical distinction between a 
fetish, which is a subservient spirit 
in its shrine, and an amulet, which 
— as in a modern mascot — ^is 
merely an instrument of spirit 
service. So also a fetish is not a 
god or even a divine image, and 
fetishism is not idolatry. The 
term as defined above convenient- 
ly describes a phase of the magic o- 
religious life of negro Africa, and an 
analogous though not identical one 
of that of aboriginal America. 

The fetish spirit may be bodiless 
or a disembodied soul ; it may 
reside in a shell or a tooth, a hoof or 
a horn, a bead or a rag. The choice 
of an object as a fetish is often 
determined by its unusualness; 
the Mendi people consecrate to the 
same use rough soapstone statu- 
ettes (British Museum) found in 
caves abandoned by an earlier 
race. In the heart of Africa there 
is a tendency to turn a shapeless 
stone or a post — by a dab of paint 
or by crude chiselling — into human 
semblance. But the fetish is 
treated as a genie or guardian 
spirit, rather than as a superior. It 
is consulted or implored, praised or 
reproached, treasured or discarded. 
Its special “medicine” is dis- 
covered by experiment; the strings 
of wongs hung about the neck, over 
the hut door, at the village entry, 
have their several potencies, giv- 
ing health, success, children or rain. 
{See illus. p. 3313.) 

Among the American Indians, 
spirit-possessed objects are em- 
ployed in an analogous way. With 
the Zuni, objects bearing or made 
to bear an animal semblance are 
highly prized, especially when 
consecrated by long tribal tradi- 
tion. Here, however, a totemic 
aspect is observable ; some objects 
once classed as fetishes are now 
perceived to be totems. The 
Amerind fetish usually differs from 
the African in possessing an im- 
personal power which the Iroquois 
call orenda and the Algonquins 
manito. (See Totemism.) 

In psychology, the word fetish- 
ism is used to describe an abnor- 
mal condition in which the 
sufferer is obsessed by the attach - 
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ment of sexual significance to 
everyday objects having no direct 
sexual association. 

Fetter Lane. London thorough- 
fare linking Fleet Street with 
Holborn. First mentioned in 1612 
and once a way leading to gardens, 
its name is variously derived from 
faitours, vagabonds ; and feutriers, 
felt-makers. The town hostel of 
the bishops of Norwich was once 
here. On the W. side is an entrance 
to Clifford’s Inn (q.v.), with the 
Record Office and Breams Build- 
ings, containing Birkbeck College, 
beyond. In Meur-de-Lis Court, 
the scene of Mj*s. Brownrigg’s 
murder of her apprentice, Mary 
Clifford, in 1767, is Newton Hall. 
Buildings in the middle part of 
Fetter Lane were destroyed in air 
raids in the Second Great War. 

Fettes College. Scottish public 
school. Founded with money left 
by Sir William Fettes (1750-1836), 

lord provost of 


^ Edinburgh, it 
was opened in 
1870, on a site 
near Inverlcith 
Park, Edinburgh. 
It is now gov- 
erned under a 
scheme dating 
from 1886. It 
possesses a fine 
range of buildings and laboratories, 
gymnasium, playing fields, etc. 
I'our boarding houses and a school 
house accommodate 350 boys. 

Feu. In Scotland, land held 
of a feudal superior on terms in- 
volving the payment of a per- 
petual rent called a feu duty. 
Land is usually feued for building 
purposes, the vassal (buyer) under- 
taking to build. A feu thus re- 
sembles a building lease in England. 

Feuchtwauger, Lion (b. 1884). 
German writer, born in Munich, 
July 7, 1884. His first novel was 
Jew Suss, published in 1926 and 
trans. into English by Willa and 
Edwin Muir in 1926. It achieved 
remarkable success, and was made 
into a play and a film. The Ugly 
Duchess appeared in 1926, trans. 
1927. Being a Jew, Feuchtwangcr 
was compelled to leave Germany 
after the Nazis’ advent to power in 
1933, and lived in France, but in 
1940 was placed in a concentra- 
tion camp. He escaped to the 
U.S.A. His later works included 
The Day Will Come, 1942 ; Rao- 
quel, the Jewess of Toledo. 1956. 

Feud. Word meaning a state of 
animosity, generally between two 
parties. It carries the idea of con- 
tinuous hostility. A notable in- 
stance is the feud between the 
Guelphs and Ghibellines, and there 


are instances among the Scottish 
clans, e.g. between the Campbells 
and the Macdonalds. See Vendetta 

A (late Lat. fevdum, 

A..O. jeoh, cattle, property). Name 
given to the social and political 
structure or organization which 
grew up on the ruins of the Im- 
perial Roman system in Western 
Europe during the early Middle 
Ages. Universally established in its 
main features by the end of the 
11th century, on its political side 
it was by the 16th century yielding 
to the effective concentration 
the sovereign authority in the hands 
of supreme central governments. 

It was based upon tenure of land. 
According to the lawyers, every foot 
of soil was actually the property of 
the king. Estates had been granted 
by him to his servants upon recog- 
nized conditions. On those condi- 
tions the king’s “men,” “barons,” 
“ tenants-in-chief,” “ vassals,” held 
their lands from their overlord the 
king. They in their turn had grant- 
ed portions of their estates upon 
like conditions to their own men or 
vassals. The actual occupants of 
the soil also held their plots of land 
upon conditions, from their over- 
lord. Except the king, every holder 
of land was someone’s vassal. 

The primary condition of hold- 
ing land was the rendering of 
military service to the immediate 
overlord ; at the bottom of the 
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scale agricultural or other kinds of 
service took the place of military 
service. The vassal rendered hom- 
age to his overlord, taking the oath 
of allegiance and service to him as 
his man, the lord taking corres- 
ponding oath to be “ true lord and 
protector ” to his man, the whqle 
system being based upon the re- 
cognition of mutual obligations. 
Since the small landholder was n©! 
strong enough to protect hiinsptt 
against a powerful neighbour, 
could hardly appeal to a distd^i 
overlord for protection it was 
tomary for the small men w 
commend ” themselves to tnd 
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powerful — that is, to surrender 
their land (since it was alienable) 
to a lord, from whom they received 
it back as his tenants or vassals. 
Custom established the right of 
hereditary succession in various 
forms, and the claims a lord was 
entitled to make upon his tenants. 

Broadly speaking, on the con- 
tinent of Europe, it was generally 
held that the vassal owed allegi- 
ance only to his immediate lord, 
the result being ihat the king’s great 
vassals, dukes or counts, could, if 
they chose to resist him, call upon 
their own vassals to serve against 
the king ; the royal power de- 
pended in effect on the loyalty of 
the great vassals who individually, 
or by combination, were strong 
enough to defy him. Thus when a 
duke of Aquitaine, a vassal of the 
French crown in respect of Aqui- 
taine, happened also to be king of 
England in respect of which he 
was independent of the French 
crown, he was able singly to defy 
his overlord ; so also when one 
person was at once duke of Aqui- 
taine, duke of Normandy, and 
count of Anjou. 

In England the feudal system 
was not accompanied by an equal 
danger, because until the 15th 
century no single feudatories held 
sufficiently extensive domains to 
be strong enough to defy the crown 
except by means of widespread 
combination. Also, in England, 
the doctrine prevailed from the 
first that allegiance to the over- 
lord prevailed over allegiance to 
the immediate lord. The last 
remaining relics of feudalism 
were abolished by the Law of 
Property Act, 1925. See Manor ; 
Villeinage ; consult also Constitu- 
tional History of England, W. 
Stubbs, 1897. 

Feu de Joie (Fr., joy-fire). Bun- 
ning fire of musketry used gener- 
ally on occasions of rejoicing. 
Ranks of soldiers fire one after 
another, beginning on the right of 
the front rank and continuing from 
the left of the second rank, etc. 

Feuerbach, Ltjdwig (1804-72). 
German philosopher. Bom at 
Landshut, Bavaria, July 28, 1804, 

he attended 
Hegel’s lectures 
at Berlin, and 
became a tutor 
at Erlangen. 
He abandoned 
teaching for a 
literary career 
in consequence 
of the excite- 
Lndwig Feaerbach, ment caused 
Serman pMloMphei by his Thoughts 

on Death and Immortality 
(published anonymously 1830), 

in which he denied the im- 


mortality of man. Subsequently 
inclining towards atheism, he de- 
clared the reconciliation of faith 
and science to be impossible, and 
in the place of theology substi- 
tuted anthropology. The body is 
the very essence of man ; the idea 
of a superhuman powder is a fiction 
of man’s own imagination. Man is 
only what he eats. Sensuous en 
joyment is the supreme good, but 
orily attainable by man as a 
member of society. He died near 
Nuremberg, Sept. 13, 1872. His 
other worl^ include The Essence 
of Christianity, 1841, Eng. trans. AL 
Evans, 1854 ; and The Philosophy 
of the Future, 1843. 

Feuillants. Religious order 
that flourished in France from the 
16th century. It was an offshoot of 
the Cistercians, and the name 
originated in their monastery at 
Feuillant, near Toulouse. The 
abbot there, Jean de la Barriere, 
got into trouble with the authori- 
ties, so with a following he migrated 
to Paris in 1587, and founded the 
new order, one adopting a stricter 
form of life. A home was given to 
them in Paris by Henry III, and in 
1589 they were recognized for- 
mally by the Pope. A later pope 
divided the order into two 
branches, French and Italian. The 
French kept the original name, and 
at the Revolution had in France 
24 monastic houses, including one 
in the Rue St. Honore, Paris. 

Feuiliauts* Name of one of the 
pities that sprang up during the 
French Revolution, It was given 
to the members of a club because 
they met in the building in Paris 
formerly occupied by the religious 
order bearing this name. They 
originated with some Jacobins 
who, in 1791, refused to ask for the 
deposition of Louis XVI, and 
thereafter they formed the moder- 
ate ^ving of the revolutionary party. 

They wished to maintain the con- 
stitution and to set up a stable 
government, and at the outset they 
called themselves the Society of 
Friends of theConstitution, but they 
never secured any great amount 
of support from the populace, 
although they were the largest 
party in the Constituent Assembly. 
Sieyes, Bar ere, and Lafayette were 
perhaps the most prominent mem- 
bers. Their wealth and their con- 
servatism brought them under the 
suspicion of the extremists, and, 
after the rising of Ang. 10, 1792, 
their names were published as ene- 
mies of France. This put an end to 
their activities, although the name 
was still used to describe men 
holding moderate opinions. 

Feuffflet, OoTAWB (1821-90). 
French novelist and dramatist 
Bom at St. L6, in La Manche, Ang. 


11, 1821, he became an assistant to 
Dumas the elder. When he started 
on independent work he soon 

achieved con- 
siderabiepopu- 
l a r i t y with 
plays and with 
the novel, Le 
Roman d’un 
Jeune Homme 
Pauvre, 1858 ; 
this was fol- 
lowed by the 



mystical romance Histoire de 
Sybiile, 1863. In 1862 he was 
elected to the Academy, and was 
later made librarian at Fontaine- 
bleau. Monsieur de Camors, 1867 ; 
and Le Journal d’une Femme, 
1878, were the more notable of his 
later works. His stories are charac- 
terised by a blend of romanticism 
and realism. He died in Paris, 
Dec. 29, 1890. 

Feuilleton (Fr., leaflet). French 
word for the part of a newspaper, 
usually the lower part of a page, 
devoted to gossip, literary, artistic 
or dramatic criticism, and especi- 
ally serial fiction. The practice, 
though not the name, has been 
traced to the section in Defoe’s 
Review headed Mercure Scandale, 
but the feuilleton^ as at present 
understood, originated in the Jour- 
nal des Debats in the early years 
of the 19th century. 

Fever (Lat. fehris). Condition 
of the body, the most characteris- 
tic feature of which is a rise of 
temperature- Accompanying symx^- 
toms are increase in the pulse-rate, 
headache, thirst, and, in the early 
stages, sensations of chiDiness which 
in severe cases may amount to fits 
of acute shivering or rigors. The 
skin is usually dry at first, but 
later there is profuse sweating, 
and ,the skin is hot and flushed. 
The urine may be diminished in 
amount and is highly coloured. 
The tongue is often coated, and in 
children vomiting is frequent. The 
normal temperature of the body in 
health varies betw^een 98® and 99° 
F. Uf) to 102® F. the fever may be 
spoken of as “ moderate.” Tem- 
peratures of 105® or 106® are high, 
and above 106® the term hyper- 
pyrexia may be employed. A 
temperature of 107® F. ”is very 
grave and recovery is improbable. 

The cause of fever is most otten 
the circulation of a poison *m the 
blood, this toxin upsetting the 
temperature centre in the brain, 
and in most eases the poison 
is a product of bacterial activity of 
an acute infectious disease. It is 
now recognized that the rise of 
temperature indicates the reaction 
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of the body against the poison in 
the blood, and, provided it does 
not reach a dangerous height, it is 
to be regarded as a beneficial 
process. The treatment of fever 
depends upon the disease with 
which it is associated. Over- high 
temperatures may be reduced by 
cold sponging, or the application 
of an ice-pack. 

Certain cfiiiical terms are used 
to describe various types of fever. 
Continued fever is the condition 
in which the fever remains persis- 
tently high ; in remittent fever 
there are daily fluctuations of 
two degrees or more ; and in 
intermittent fever the increased 
temperature is only present during 
part of the day. In malaria, 
when there is a daily rise of tem- 
perature, the condition is termed 
quotidian ; when the rise occurs 
on alternate days the fever 
is said to be tertian ; and when 
two days elapse between the 
paroxysms it is quartan. See 
Scarlet Fever. 

Feverfew {Matricaria partJien- 
ium), A perennial herb of the 
family Compositae. A native of 
Middle and S. Europe, it has 
small, clustered, daisy-like, yellow- 
centred, white flower-heads. The 
leaves are deeply cut into toothed 
oblong segments. The whole plant 
has a bitter, tonic smell, and was 
used as a rustic medicine in slight 
fevers. The name, formerly spelt 
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wards for patients suffering from columns again invaded Pezzan 
different diseases, and out-build- and advancing N. completed tli’ 
ings such as laundry, stores, mor- conquest of the territory by Jmf 
tuary, and disinfecting chamber. 12, 1943. The Fezzan was in* 
In the wards of hospitals the French occupation until included 
minimum floor space should not in the kingdom of Libya in IQ^ii 

be less than 144 sq. ft., and the Ffrangcon-Davies, Gwen (h 
minimum cubic space 2,000 cubic 1896). British actress Bauehter 
ft. per head, the system of ventila- of the singer David Ffranacon 
tion providing that air is changed ^ Davipcs*^ 

three or four times an hour. A was born^'^ 

system of one-storeyed pavilions ' j ondAn T 

is the best. These should be iBk -iqaa 

connected with each other by M/T'^ M educated at 

corridors open to the air. Isolaiion , mB TT-i 

hospitals for smallpox require a IK ™ ^ ' 

larger space around thein than soprano lead 

hospitals for other infectious at the Glas- 

diseases. SecHospitah . tonburyfesti- 

Fez OR Tarbush. Close-fitting k , . val, 1919-90 

cap of felt with a flat top, usually G. Ffrangcon-Davies, and then 
red with a black tassel. It was British actress scored herfirst 
worn chiefly by the Turks with great success as Etain in The Im 
or instead of a turban (o'. V.). The mortal Hour. An actress of un 
name comes from Fez, in Morocco, usual emotional range, she created 
where these caps were originally the part of Eve in Back to Methu- 
made. See Cap colour plate, selah (g.v,), 1923, and became 
facing p. 1705. famous by her portrayal of Eliza- 

Fez OR Faz. City of Morocco, beth Moulton-Barrett in The 
and the northern capital. It is Barretts of Wimpole Street 1930 
situated in a valley about 100 m. Other memorable parts included 
E. of the port of 

Africa, with a lib- P02. a street scene in the old part of the city 

rary containing 

some 30,000 MSS. The city, which those of Anne of Bohemia in 
was founded in a.d. 808, is con- Richard of Bordeaux, 1932; Mary 
nected with Rabat by a light rail- Stuart in Queen of Scots, 1934 ; 
way opened 1915. Pop. 144,424. Mrs. Manningham in Gas. Light, 


selah ig>v.)i 1923, and became 
famous by her portrayal of Eliza- 
beth Moulton-Barrett in The 
Barretts of Wimpole Street, 1930. 
Other memorable parts included 
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Fez. A street scene in the old part of the city 


Feverfew. Plant and flower of this 
medicinal herb 

feverfuge, is derived from Lat. 
febrifugia {febris, fever ; fugare, 
to (^ive away). 

Fever Hospital. Hospital for 
the reception of patients suffering 
from infectious diseases, e.g. scar- 
let fever and diphtheria. Such a 
hospital should be built on a site 
with a dry subsoil and good fall 
for drainage. It should be outside 
the town which it serves but with 
good facilities for access, and 
there should be ample grounds. 
There should be a detached 
administrative block, separate 


some 30,000 MSS. The city, which those of Anne of Bohemia in 
was founded in a.d. 808, is con- Richard of Bordeaux, 1932; Mary 
nected with Rabat by a light rail- Stuart in Queen of Scots, 1934 ; 
way opened 1915. Pop. 144,424. Mrs. Manningham in Gas. Light, 
Fezzan. Name given to the 1939; Lady Macbeth, 1942 ; Aga- 
area of Libya lying to the south of tha in The Family Reunion, 1956.’ 
Tripolitania. It was occupied by Fiacre (Fr.). Name of a saint 
Italian^ troops towards the end and of a hackney carriage. The 
of 1913. Fezzan extenus some saint, also known as S. Fiachrach, 
400 m. N. and S., and 300 m. a native of Ireland, died at Breuil, 
E. and W., and belongs to the near Paris, about 670, and is corn- 
desert region. The inhabitants memorated on Aug. 30. Outside 
are mostly Mahomedans belonging the Hotel de S. Fiacre, in Paris, in 
to the Sunnite sect. The chief the 17th century, was the fost 
oases are Ghat in the extreme stand for hackney carriages, and 
S.W. and Murzuk. During the hence, it is supposed, is derived 
campaign of the Second Great War the application of the name fiacre 
in N. Africa, it was announced on to the vehicle. See Cab. 


March 6, 1942, that Free French 
forces from Equatorial Africa had 
capturpd three Italian posts in 
Fezzan after a march of 900 miles. 
In Dec. Free French motorised 


Fianna. In early Irish legend, 
the militia of Ireland, under the 
leadership of the warrior Finn, 
later known as Finn mac Cumhal. 
Their feats bear resemblance to 


FIANNA FAIL 

those of the Arthurian Knights of 
the Round Table. Cailte, the swift 
runner, and Oisin (Macpherson’s 
Ossian), son of Finn, were prominent 
members of the Fianna. In later 
legend they appear in the reign of 
Cormac mac Airt, an Irish king of 
the 3rd century A.n., by whose 
son Coirpre they were finally 
quelled at the battle of Gabra, 2S3. 
The Anglicised form, Fenians, gave 
its name to the Fenian Brother- 
hood, an Irish political organiza- 
tion founded in the 1840s. 

Fiaxina Fail (Soldiers of Des- 
tiny). Irish political party formed 
by Eamon De Valera {q.v.) in 1926, 
when he broke away from Sinn 
Fein and the l.R.A. The party 
entered the Dail m the second 
general election of 1927 ; in 1932 
it achieved its first majority and 
came to power, and its majority 
subsequently increased until it 
held in the 1947 Dail a total of 
76 seats against 27 of Fine Gael. 
After the 1948 elections it still led 
with 68 seats, but lost its majority 
and was voted out of office. Fianna 
Fail’s period of power was marked 
first by the abolition of the oath 
of loyalty to the British crown. 
Later it abolished the post of 
governor-general, reconstituted the 
senate, and introduced the consti- 
tution of 1937 which provided for 
the election of a president. 

Fiar. In Scots law, name given 
to the ultimate owner of an estate, 
the one in whom the ownership is 
really vested. The fiar is, therefore, 
the opposite of the life renter. 

Fiat (Lat., let it be done). Term 
used in English law for a short 
order, usually permitting some- 
thing to be done, made by a judge 
or high official. Thus a judge’s 
order is required tefore a news- 
paper can be prosecuted for libel. 

Fiat (abbrev. of Ital. Fabbrica 
Italiana Automobile Torino). A 
motor, aircraft, and general en- 
gineering works at Turin, Italy. 
Fiat aircraft and aero -engines 
equipped a large proportion of the 
Italian air force in the Second 
Great War ; the fighters that 
escorted the sole Italian raid over 
Great Britain on Nov. 11, 1940, 
were of the Fiat C.R. 42 type. The 
works were frequently bombed by 
the R.A.F., one of the earliest 
raids being on Nov. 8, 1940, by 
bombers making a non-stop flight 
from England of 1,600 m. Another 
heavy raid was on Jan. 12, 1941 ; 
and on Sept. 9, Stirlings and Hali- 
faxes delivered a low altitude 
attack. The first 8,000 -lb. block- 
buster used by the R.A.F. was 
dropped on the Fiat factory on 
Nov. 2, 1942. 
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Fibiger, J ohax^n es (1867- 
1928). Danish pathologist. Born at 
Silkeborg, Jutland, xApril 23, 1867, 
he was educated in Denmark and 
attended medical schools in Ger- 
many and Austria. He tiiraed his 
attention to cancer research, was 
president of the international con- 
ference for cancer, 1913-1920, and 
was awarded the Nobel prize for 
medicine in 1926. He died at 
Copenhagen, Jan 30, 1928. 

Fibre (Lat. jihra, filament). 
Term used for threadlike construc- 
tion or appearance of many sub- 
stances. Hair, wool, silk threads of 
the cocoons of silkworms, parts of 
leaves, bark of certain trees, 
grasses, etc., are all fibres. Though 
under certain conditions some 
metals exhibit a fibrous construc- 
tion, it is difficult to separate the 
fibres, but occasionally metals 
spun into fine threads are spoken 
of as metal fibres, as also is spun 
glass. With the exception of asbes- 
tos, the fibres of which are woven 
into a kind of cloth, the fibres of 
commerce can be conveniently 
divided into two classes, anima 
and vegetable. 

Animal fibres are the wool and 
hair of animals, and the silk of 
insect cocoons. Though compara- 
tively few animals produce com- 
mercial fibre, these few are of great 
importance. Sheep’s wool, mohair 
from the Angora goat, the hair of 
the llama and alpaca, and those of 
the cow, camel, and rabbit — ^the 
last for felts — and horsehair are 
the chief commercial animal fibres, 
and their uses are dealt with under 
their respective headings. 

Vegetable fibres constitute a 
large and important class, and are 
put to a greater variety of uses 
than animal fibres. Flax, China 
grass or ramie, hemp, jute, cotton, 
raffia, sisal hemp, tampico, coco- 
nut, esparto grass, and Mexican 
whisk or broom root are among 
the chief vegetable fibres. 

The grasses or fibres of S. 
America and Africa are collected 
and sent over to importers in the 
British Isles, who sell them to the 
dressers, who in turn cut the fibre 
to different lengths for various 
uses and sell it to brush-makers. 

"♦Brush-making is an important in- 
dustry, and an enormous amount 
of fibre is used, some brush-makers 
dressing and cleaning their own 
raw material. The fibre is cleaned 
of all dirt, cut, and hackled to 
make it clean and strong ; then cut 
again, dyed if necessary, steamed 
and so made straight, and then it 
is left to dry hard. 

Palmyra fibre,comirionly known 
as bassin in the brush trade, is a 


FIBROID 

strong, medium-sized fibre, and is 
often dyed to look like Bahia 
piassaba, which is the best material 
for street brushes, etc. Mexican 
fibre, of which there are two kinds 
— tula, which is short, and jumava, 
a longer variety — is a wliite fibre 
which, when dressed, is used for 
toilet hair brushes, nail brushes, 
etc. Coco fibre from the husk of 
the coconut is used for making 
mats, and also for domestic brushes 
and brooms. 

The principal use of coir yarn is 
for thatching, though it is some- 
times used for large mats. Pias- 
saha, the most important fibre in 
the brush trade, is used for all 
kinds of brushes and brooms, and 
is found chiefly in Brazil and W. 
Africa. It is also largely used in S. 
America for rope-making. Kitool, 
from Ceylon, is the aristocrat of 
fibres ; it is polished and treated 
with oil, and is expensive. It is 
used for making fine brushes and 
also for the manufacture of ropes 
of good quality. 

Various Fibres for Many ITses 

Such brushes as dandy brushes 

for horses are generally made from 

Mexican fibre. Animal fibre — 

horsehair, badger’s hair, sable, and 

camel’s hair — is extensively used 

in brush-making. Cheap fibres 

which pulp easily are used for 

paper-making. Among them are 

esparto grass, the paper mulberry 

^the bark of which is converted 
% 

into paper extensively used in 
Japan), cotton grass, and Deccan 
hemp. From the leaves of Carlu- 
dovica palmata is obtained the fibre 
from which Panaifia hats are manu- 
factured ; from Cibotium baro- 
metz, a fern growing in the Sand- 
wich Islands, comes a variety of 
vegetable silk used for stuffing 
upholstery work, especially in the 
U.S.A. ; and from Eriodendron 
anfractuosum comes kapok, a soft, 
silky, elastic fibre used in uphol- 
stery, for the stuffing of cushions, 
seats, etc. See Asbestos ; Cotton ; 
Flax ; Hemp ; Jute ; Paper ; Rope ; 
Silk; Sisal. 

Fibrin (Lat. fihra, filament). 
Threads of solid proteid formed in 
the process of coagulation of blood. 
The fine threads entangle the cor- 
puscles of the blood and, gradually 
shrinking, squeeze out the fluid 
part of the blood or plasma, the 
solid mass of fibrin and corpuscles 
forming the clot. See Blood. 

Fibroid. A tumour composed 
mainly of fibrous tissue, more cor- 
rectly called a fibroma {q.v,). A 
common tumour of the uterus is 
spoken of as a fibroid, but is really 
developed from . the muscular 
tissue. See Uterus. 
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Fibrolite. Fibrous massive 
variety of sillimanite. It lias the 
same chemical composition as 
andalusite and kyanite (Al^SiOg). 

Fibroma. Tumour composed 
mainly of fibrous tissue. Soft 
fibromata most frequently develop 
from the connective tissue of the 
skin, and may form pedunculated 
outgrowths. Hard fibromata are 
found in connexion with the perios- 
teum or tissue covering the surface 
bones, the ear, and other parts. 

Fibrositis. Disease of an in- 
flammatory nature affecting the 
flbrous tissue or fascia which sur- 
rounds muscles and extends be- 
tween the muscular fibres. Pain is 
the most prominent symptom. The 
causes of the disorder are exposure 
to cold and wet, sudden chilling 
after heavy labour, and some- 
times a blow. Persons of gouty 
tendency are most likely to be 
affected. See Lumbago; Pleuro- 
dynia; Stiff Neck. 

Fibrous Tissue. Tissue com- 
posed chiefly of bundlesof fine white 
fibres. It is found in tendons, liga- 
ments, fascia, and the deeper 
layers of the skin. 

Fibula (Lat., buckle). Outer of 
the two bones which form the 
skeleton of the low^er leg. It is a 
long, slender bone, firmly attached 
to the tibia by ligaments at its 
upper and lower extremities. The 
lower extremity forms the external 
malleolus or bony protuberance on 
the outer side of the ankle, and 
helps to form the socket in which 
the foot articulates with the bones 
of the leg, See Leg- 

Fibula (Lat.). Brooch or clasp. 
The earliest examples come from 
late Bronze Age sites in central 
Europe and are of safety-pin type : 
a long pin coiled into a spring in 
the middle and bent so that the 
two ends fasten together, the 
upper end being flattened to form 
a catchplate. In time the upper 
part, the bow, came to be elabo- 
rately decorated and a hinge in- 
stead of a spring 
was adopted. 
This two-piece 
fibula was the 
form used for 
Greek, Etrus- 
can, and Homan 
brooches and 
gave full scope 
for the exercise 
of the jeweller’s 
art. Among the 
Celtic peoples 
enamel decora- 
tion was popu- 
4 lar and it con- 

Fibula. Merovingian tinned into the 
bronze -gilt brooch 

set with garnets, period. 

7th century The Germanic 



brooches of the migration era are 
decorated with geometric patterns 
or stylised animals, and are often 
inlaid with glass or semi-precious 
stones. Another form of the Roman 
period, the penannular brooch, with 
the pin swinging on a circular bow 
with a gap at one side, became a 
favourite late-Celtic type ; its 
most famous example is the so- 
called “ Tara ” brooch found near 
Dublin. 

Fichte, Johann Gottlieb (1762- 
1814). German philosopher, born, 
at Rammenau, Lusatia, May 19, 
1762. The attention attracted 
by his A Critique of All Revela- 
tion, written while he was a 
tutor at Konigsberg, helped him 



Fibula. Diagram illustrating rela- 
tive positions of tibia and fibula in 
tbe human leg. 

to obtain the professorship of phil- 
osophy at Jena. In 1799, having 
been accused of atheism, he re- 
signed his post and retired to Ber- 
lin, where he was allowed to lecture 
on philosophy. In 1807, when the 
French invaded Prussia, I'ichte 
showed his ardent patriotism in his 
Addresses to the Grerman Nation. 

He died at 
Berlin, Jaq. 
27, 1814, from 
a fever con- 
tracted during 
the war ol 
independence. 

Fichte’s sys- 
tem has been 




After B%ry 

called piractical idealism, according 
to which the power of the will in the 
Ego is supreme. The Ego or self is 
a purely active being, which derives 
from itself the entirety of know- 
ledge. It is to the Ego that we have 
to look for the explanation of every- 
thing. The Ego, feeling itself limited, 


po^ts itself” as determining the 

non-Ego. The counterpart of what 

ever belongs to the Ego belongs to 
the non-Ego. The Ego created the 
non-Lgo; it creates nature and 
God. But God is not merelv a 
creation of the Ego, but the abso- 
lute Ego, the infinite will of the 
universe, the source of the finite 
Ego, to which we must ever strive 
to become united. Fichte’s most 
important work is The Founda- 
tion of the Whole Doctrine of 
Knowledge, 1795. 

Fichtelgebirge, Mountain sys- 
tem of Germany, Its central nu- 
cleus is situated in N.E. Bavaria 
between the basins of the Regnitz 
and the Naad. The name is de- 
rived from the pine trees {Fichte), 
with which it is largely covered! 
From it flow the rivers Eger, Saale 
(to the Elbe), Naab (to the Dan- 
ube), and Main (to the Rhine). 
The principal summits are Schnee- 
berg (3,450 ft.) and Ochsenkopf 
(3,334 ft.). It has connexions 
with or ramifications into the 
Erzgebirge and the Thuringian 
Forest, and contained spas and 
pottery and china works. 

Fiction (Lat. fictio, feigning). 
Term now applied almost wholly to 
prose romances or novels, although 
strictly it means anything that is 
feigned, and is applicable to any 
literary productions of the imagi- 
nation. See Literature ; Novel : 
Romance. 

Fiction, Legal. Legal phrase 
denoting an assumption of fact 
without question of its truth, for 
the purpose of evading technical 
difficulties. Fictions occur in every 
system of jurisprudence. They 
have been invented to enable 
changes to be effected in the sub- 
stance of the law while deferring to 
the wholesome imaginative rever- 
ence for its old symbols and form- 
alities. Fictions of law are not al- 
lowed to be denied, their proper 
operation, according to Blacl^tone, 
being “ to prevent a mischief, or 
remedy an inconvenience, that 
might result from the general rule 
of law,” while further the maxim 
is invariably observed that no fic- 
tion shall extend to work an injury. 

In England it was through fic- 
tions that the courts of king’s 
bench, exchequer, and common 
pleas encroached on the previously 
distinct jurisdiction of one another. 
By the common law no mere civil 
action could be prosecuted in the 
king’s bench, but plea of any cM 
action could be held there, other 
than actions real, if the defends^ 
was an officer of the court, pr ii| 
the custody of the marshal of the 
court, for a breach of the peace: 
or any other offence ; hence the* 
fiction was introduced into the; 
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pleadings that the defendant had 
been arrested for a supposed 
trespass, and so, being in the 
custody of the marshal, could be 
proceeded against for any other 
personal injury. 

Similarly in the court of ex- 
chequer, personal actions were 
gradually admitted by the fiction 
that the plaintiff was the king’s 
debtor, and was prevented from 
discharging his liability by the 
failure of the defendant to pay. 
By another fiction, actions for 
ejectment were made to serve the 
purpose of claimants to land, the 
names John Doe and Richard Roe 
being employed as those of an ima- 
ginary lessee and wrongful ejector. 

Other fictions impose a con- 
ventional rule where exact facts 
are difficult to ascertain, e.g. the 
law takes no notice of fractions 
of a day, so that if a thing is to be 
done on a certain day, as payment 
of rent on quarter day, the whole 
day is allowed for its performance. 

Again* in determining the exact 
moment at which a person becomes 
21, the law, in general, disregards 
fractions of a day. This has a 
curious result. The law will not in- 
quire as to the particular moment 
in the day at which the infant was 
bom, and therefore considers that 
21 years have elapsed since his 
birth at the close of the day pre- 
ceding the 21st anniversary. There 
is, however, a legal maxim that 
a day that has begun is regarded 
as completed ; so that at the first 
moment of the day preceding the 
infant’s birthday, he becomes 21. 

Fiddle. Old English name for 
the violin and its ancestors. It 
denoted originally any stringed 
instrument played with a bow, but 
came in time to be applied chiefly 
to the smaller .sizes of such instru- 
ments. Riddle, with viol, is con- 
nected with the Latin vitnlari, to 
celebrate a feast. 

Fidei Commissimi (Lat. com- 
missum, entrusted ; jidei, to good 
faith). Term of Roman law. By 
the civil law of Rome, a citizen 
could neither make a foreigner his 
heir nor leave him any legacy. 
As foreign settlers {peregrini) be- 
came more numerous in Rome, 
citizens often desired to leave their 
property, or part of it, to some 
foreign friend. The only way to do 
this was to leave the property to a 
citizen, asking him to carry out 
the testator’s wishes, and hand the 
property over to the foreigner. At 
first it was entirely optional on the 
heir whether he carried out the 
request or not. It was left to his 
faith. But, in the end, fidei com- 
missa became legally enforceable. 


Fidei Defensor. Latin for De- 
fender of the Faith (q.v.). 

Fidelio, Opera in 2 acts, opus 

72 of Beethoven, and his onlv 

■> 

opera. Based on Bouilly’s Leonore 
— an heroic episode during the 
French Revolution — it was given 
in 3 acts at Vienna, 1805. It was 
given in its present form at Vienna 
in 1814. The work contains fine 
music, hut Beethoven appears to 
forget the characters and lose him- 
self in contemplation of a moral 
idea. The famous Leonora over- 
tures were written for this opera : 
No. 2 for the first production, No. 3 
for a shortened revival 1806, No. 1 
for a projected performance at 
Prague, which never materialised. 
The Fidelio overture preceded the 
final revision of the opera in 1814. 

Fidelity Guarantee. Contract 
by which a person or persons un- 
dertake to make good losses due to 
fraud or negligence on the part of 
another person occupying a posi- 
tion of trust. 

Fidenae. Town of ancient La- 
tium, about 5 m. N.E. of Rome, on 
a hill between the Anio and the 
Tiber. Frequently at war with 
Rome, it was conquered by Rome 
438 B.C., and destroyed 437. It was 
rebuilt, but never regained its 
importance. 

Fidenza (anc. Pidentia Julia). 
Town of Italy, in the prov. of 
Parma. The seat of a bishopric, it 
lies 14 m, W.N.W. of Parma. It has 
a handsome Romanesque cathe- 
dral, dating from the early 12th 
century and dedicated to S. Dom- 
ninus, in whose honour the town 
was called Borgo San Donnino 
from 387 until, under the Fascist 
regime, it reverted to an Italianisa- 
tion of its ancient name. Fidenza 
is a market for local agricultural 
produce. Pop. (1951) 17,537. 

Fides. In Roman mythology, 
the goddess held as symbolical of 
faith and honour, 

F.I.D.O. Initials of Fog Inves- 
tigation Dispersal Operation. See 
under Fog. 

Fiduciary Issue. That portion 
of the note issue of a central bank 
which, by law, is not required to 
covered by gold. The adjective is 
used in the sense of “ held in 
trust.” Fixii^ a limit to a fiduciary 
issue was originally necessary be- 
cause of the tendency of central 
banks to overissue their notes, 
which became valueless. In the 
Bank Charter Act of 1844 the 
Bank of England fiduciary issue 
Was fixed at £14,0(X),000 ; when 
in 1928 the treasury note issue was 
transferred to the Bank of Eng- 
land, the figure was raised to 


£260,000,000; by 1939 the per- 
mitted issue outside the gold back- 
ing was £400,000,000. The need to 
free all gold held, and subsequently 
acquired, for overseas purchasing 
during the Second Great War, 
coupled with the constantly rising 
demand for currency, led to re- 
peated additions to the fiduciary 
issue, so that by 1945 the figure 
had risen to £1,400,000,000. After 
the war national expenditure was 
three times that of the last pre- 
war years, and the fiduciary issue 
was maintained at a high figure ; 
in 1950 it was £1,300,000,000. 

Power to raise or reduce the 
limit rests with the treasury in con- 
sultation with the governor of the 
Bank of England, so that adjust- 
ments can be made as economic 
conditions determine. Notes with- 
in the fiduciary issue are secured 
by government securities ; it is 
thus upon these rather than upon 
gold that currency now rests. 

Fief. Name given to an estate 
held under the feudal system. 

It was, therefore, one which was 
held on condition of rendering 
certain services to an overlord, and 
which in certain eventualities re- 
verted to that lord. The word is 
sometimes rendered in English as 
feu or fee. From it come feoffee, 
the one who receives the estate, 
and feoffment (q.v.), the act of 
granting it to him. See Feudalism. 

Field. Anglo-Saxon word, mean- 
ing the open country. It is now 
used for a piece of enclosed land 
e.g. a wheatfield, and by analogy 
we speak of a coalfield or oilfield. 
It is employed also in a military 
and sporting sense. In the former, 
field is a synonym for battle or 
battleground, e,g. the field of 
Waterloo. This use has many com- 
pounds, such as field ambulance, 
relating to war. In sport the field 
has various meanings, e.g. the 
horses in a race or the riders at a 
hunt meeting are the field ; in 
betting parlance, the field signifies 
all those horses not quoted indi- 
vidually at odds, and in a sweep- 
stakes all horses not drawn separ- 
ately. Field si^rts are hunting, 
racing, and the like. Field events 
in athletics include putting the 
weight, tlirowing the discus, etc. 
See Cricket ; -‘Horse- Racing. 

Field. In heraldry, the surface 
of an armorial shield on which 
charges are placed. The same term 
is applied to the body of a flag, e.g. 
the British white ensign is a red 
cross on a white field, with the 
union jack in a canton {q.v.). 
Field, The. London weekly 
journal devoted to all forms 
of sport, natural history, and 


FIELD 


3320 


field-glasses 


country life occupations. Founded 
Jan. 1, 1853, by Bradbury and 
Evans, it was first edited by Mark 
Lemon. Its prosperity dates from 
its acquisition in 1854 by Mr. Ser- 
jeant Cox, and the appointment in 
1857 of J. H. Walsh (“Stone- 
henge ”) as editor. In 192S it was 
acquired by Sir Leicester Harms - 
worth. Consult The Field 1853- 
1953, R. N. Rose, 1953. 

Field, Cyrus West (1819-92). 
American financier. Born at Stock- 
bridge, Mass., Hov. 30, 1819, he 
made a fortune and retired from 
business at 33, when he became 
interested in the idea of the trans- 
Atlantic cable. In 1854 he or- 
ganized the New York, Newfound- 
land, and London Telegraph co., 
and 10 years later persuaded the 
U.S. and British governments to 
confirm by soundings the existence 
of Telegraph Plateau in the Atlan- 
tic. The first cable was laid in 1859. 
Heavy financial losses necessitated 

V 

Field’s return to business, and he 
was an originator of the New York 
elevated rly. He died at New York, 
July 12, 1892. 

Field, Eugene (1850-95). An 
American poet and journalist, born 
at St. Louis, Mo., Sept. 2, 1850. 
During 1883-95 he contributed to 
the Chicago Daily News a column 
entitled Sharps and Flats. His 
poems include A Little Book of 
Western Verse, 1889, and With 
Trumpet and Drum, 1892, charm- 
ing verses for children. His most 
attractive essays are collected in 
The Love Affairs of a Bibliomaniac, 
1896. He died Nov. 4, 1895. 

Field, John (1782-1837). Irish 
composer. Son of a violhiist, he 
was bom in Dublin, July 26, 1782, 
and became an assistant in the 
London pianoforte shop of demen- 
ti & Co. He made his debut as a 
pianist in London in 1794. In 
1802 he accompanied dementi to 
France and Germany and then 
settled at St. Petersburg as a 
teacher. He died at Moscow, 
Jan. 11, 1837, Field’s nocturnes 
are reputed to have influenced 
Chopin in the writing of what was 
then a new form of composition. 
His seven concertos had a vogue, 
but are forgotten. Harty arranged 
a John Field suite in 1940. 

►Field, Michael. Pseudonym 
adopted by two poets who worked 
in collaboration : Katherine Harris 
Bradley (born Oct. 27, 1846 ; 
died Sept. 26, 1914) and W niece 
Edith Emma Cooper (born Jan. 12, 
1862 ; died Dec. 13, 1913). Their 
first joint work, Bellerophon, 
published under the names of 
Arran and Isla Leigh, appeared in 
1881, and they made use of the 


name Michael Field in 1884, when 
they published Callirrhoe. Later 
works included The World at 
Auction ; The Race of Leaves ; 
Poems of Adoration ; Cedar and 
Hyssop ; Mystic Trees. Consult 
biographies by M. Sturgeon, 1922 ; 
T. S. Moore, 1934. 

Field Allowance. Emolument 
granted to an army officer on going 
into camp or taking the field on 
active service, in compensation for 
the extra expense of tent furniture, 
messing, etc. During the Second 
Great War the field allowance 
varied from 2s.~7s. 6d. a day for 
a second lieutenant to 10s.-£4 
for a general officer, according to 
the theatre of operations. The 
highest field allowances were paid 
to officers serving in Burma. 

Field Ambulance. Mobile 
unit of the Royal Army Medical 
Corps organized in companies to 
work with forward troops. Nowa- 
days a field ambulance is com- 
pletely mechanised and is staffed 
by 10 medical officers and 240 
drivers, orderlies, and stretcher- 
bearers. It is equipped to receive 
casualties from the casualty clear- 
ing stations and has a mobile 
blood bank. The general principle 
of the field ambulance is to treat 
slight casualties which can be 
returned to their units, and to give 
primary treatment to serious cases 
pending their movement to a 
general or base hospital. 

Field Dressing. Antiseptic 
dressing carried by officers and 
men of the British army and 
R.A.F. on active service. It con- 
sists of a pad of sterilised gauze, 
to which is fastened a length of 
bandage so that it can be securely 
fastened over a wound. The field- 
dressing is enclosed in a dust-proof 
wrapping and carried in a special 
pocket in the trousers or tunic. 

Fieldfare (A.S. feldejare, field 
traveller). A bird of the thrush 
family {Turdus pilaris). Visiting 



Fieldfare. Member of the thrush 
family, found in Great Britain 


Great Britain in vast flocks in 
winter, it spends the rest of the 
year in Scandinavia and Russia. 
In plumage and general appear- 
ance it closely resembles the 
common thrush, but has not its 
vocal powers. It is seldom seen in 


uuctu twenty, and 
often the flock will exceed a 
hundred. ^ It feeds upon grubs 
small snails, and berries. When 
feeding it continually advances in 
one direction, and a flock of the 
birds appears to move forward in 
open order with almost military 
precision. Fieldfares nest in great 
colonies, and return year by year 
to the same site, the nests bein<^ 
usually built in pine woods. ° 
Field-glasses. Small binocu- 
lar telescope for viewing distant 
objects. The earlier field-glasses 
consisted simply of two short 
telescopes mounted side by side in 
a frame and focused by means of a 
screw. The telescopes were of the 
“Galilean” type, in which the 
object-glass is a convex lens which 
converts the parallel beam of hght 
from a distant object into a 
convergent pencil of rays. The 


Object ^ 






Field-glasses. Diasram illustrating path 
of light m a prismatic field-glass 


tube is a short one, and before the 
converging rays can come to a 
focus they pass through the 
concave eye-piece which transmits 
them to the eye as a p0,rallel beam. 
In order that the images may be 
free from coloured fringes, it is 
necessary to substitute achromatic 
combinations for the simple lenses. 

The advantage of this type of 
telescope for field-glasses lies in 
the shortness of the tube ; its 
disadvantage in the narrowness 
of the field of vision. Rays from 
objects slightly off the direction 
in which the glass is pointed get 
lost insitle the tube, and fail to 
reach the eye- piece. To avoid this 
defect, prisms were introduced into 
the tube to catch the aberrant 
rays and reflect them into the eye- 
piece. This was the origin of the 
modern form of field-glass, the 
prismatic binocular. There may 
be one object-glass or two, but in 
either case the entering pencil of 
rays is reflected twice or more 
between parallel prisms, and 
finally directed into the eye-piece. 
This arrangement gives a wider 
field than in the simple type of 
field -glass, but as a certain amount 
of light is lost at each reflection the 
field is not so bright. In fact, the 
prismatic binocular was rendered 
possible only by the invention of a 
glass for the prisms which reflected 
a specially large percentage of tbs 
light falling on it. 8m Telescope. 
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Field Gxm. Mobile gun for use 
with troops in the field. It became 
a practicable weapon during the 
Napoleonic wars, replacing the 
slow-moving and cumbrous cannon 
that had previously hampered the 
movement of an advancing army. 
That used by the British army in 
the First Great War was horse- 
flrawm and sufficiently mobile to 
keep in touch with the advancing 
infantry. It had a calibre of 
8-3 ins., fired a shell weighing 
18^ lb., and had an extreme range 
of 9,000 yds. It weighed 1 ton 
6 cwt., and the limber 15 cwt. 
Various types of field gun were 
developed for the British army 
in the Second Great War, but the 
most successful was the 20- 
pounder gun howitzer, which 
became the standard weapon for 
field artillery regiments. It had a 
calibre of IF75 ins., an extreme 
range of 13,000 yds., and could be 
elevated to 45° and turn in its own 
length. The replacement of horse 
transport by mechanical traction 
raised the limit to the size ol 
field guns, and by 1952 artillery 
up to 9-2-in. calibre was operating 
with troops in the field. 

Field Hospital. Reception 
centre and clearing hospital for 
casualties removed from fighting 
areas by field or air ambulance. 
A field hospital, which is highly 
mobile and can move forward or 
back at short notice, is manned 
by the Royal Army Medical Corps, 
one being attached to every 
division. When possible, use is 
made of existing buildings in the 
battle area, but in the campaigns 
in North Africa in the Second 
Great War the field hospital was 
accommodated in tents and mar- 
quees, which were carrit d by its 
own transport. In that war a field 
hospital took 200-300 casualties, 
and was equipped with mobile 
operating theatre and X-ray equip- 
ment. It retained casualties only 
until their wounds had been 
dressed or emergency operations 
carried out, whereupon they were 
moved to a base hospital. 

Fielding, Henry (1707-54). 
English novelist. Bom near Glas- 
tonbury, April 22, 1707, a scion of 
the Denbigh family, he was edu- 
cated at Eton and at the univer- 
sity of Leyden, studying civil law. 
Coming to London about the age 
of 20, he began to write for the 
stage, producing a number of farces 
and other light pieces that have 
not lived. Called to the bar in 
1740, he was appointed justice of 
the peace for Westminster in 1748. 
As presiding magistrate at Bow 
Street, he founded the first Bow 


Street police force. Cai’eless living 
undermined his originally strong 
constitution, and he died at Lis- 
bon, whither he had gone for his 
health, Oct. 8, 1754. His Journal 
of the voyage, a delightful work, 
was also his last. 

Fielding’s first novel, Joseph 
Andrews, appeared in 1742. It 
began as a deliberate caricature 
of Richardson’s Pamela, then just 
published. As the narrative pro- 
gressed, Fielding became interested 
in his characters ; the caricature 
fades into the background, and 
the result is a human and lifelike 
story. Joseph Andrews was 
followed in 1743 by Jonathan 
Wild, though it seems probable 
that this grim portrayal of the 
career of a consummate scoundrel 
was written first. Then in 1749 
came Tom Jones, which some 
critics regard as the greatest novel 

ever written. 
The plot is a 
masterpiece of 
construction, 
the narrative 
is Homeric in 
its power to 
sustain inter- 
est, while the 
hard-drinking, 
hard-swearing 
Squire Wes- 
tern, his beau- 
tiful and lov- 
able daughter 
Sophia, the hypocrite Blifil, the 
egregious humbugs Thwackem and 
Square, and the ingenuous Part- 
ridge are intensely lifelike. “ That 
exquisite picture of human man- 
ners,” declared Gibbon, “ will 
survive the palace of the Escorial 
and the Imperial Eagle of the 
House of Austria.” 

Fielding’s last novel, Amelia, 
1751, is subdued in tone as com- 
pared with the boisterous high 
spirits of Tom Jones. It is to a 
certain extent autobiographical, 
the original of the erring Captain 
Booth being Fielding himself. 
Amelia was the favourite novel of 
Thackeray, who gives a masterly 
appreciation of Fielding in his 
English Humorists, There are 
other Lives or studies by A. 
Dobson, 1907 ; G. M. Godden, 
1910 ; W. L. Cross, 1919 ; H. K. 
Banerji, 1930 ; B. M. Jones, 1933 ; 
M. P. Willcocks, 1946; E. Jenkins, 
1948 ; H. F., His Life, Works, and 
Time, F. Homes Dudden, 1952, 
Fielding, Sir John (d. 1780). 
English magistrate. A much 
yoimger half-brother of Henry 
Fielding {v-n.), with whom he was 
associated for a time as assisting 
magistrate, he seems to have been 



born blind. His blindness did not 
prevent him from becoming presid- 
ing magistrate on his brother's 
death, in w-hich capacity he extend- 
ed the police force of that day 
and vigorously implemented hi's 
brother's scheme for breaking up 
bands of robbers, details of which 
he published (1755) in a pamphlet 
entitled Plan for Preventing Rob- 
beries within twenty miles of 
London. He was knighted in 
1761, and died Sept. 4, 1780. 

Field-lens. Part of an optical 
instrument. The more complex 
forms of eye-piece used in optical 
instruments consist of more than 
one lens in order that chromatic 
aberration and other image defects 
may be reduced. In both the 
Ramsden and Huysens eye- pieces 
there are two plano-convex lenses, 
the one next to the eye being 
termed the eye-lens, and the otlier 
the field-lens. 

Field Madder {Sherardia arven- 
sis). Annual bristly herb of the 
family Rubiaccae. It is a native 



Field Madder. Spray of foliage and 
flowers, and a detached leaf 


of Europe, Asia, and the Canaries. 
Its trailing stems, a foot or more 
in length, spread from the root, 
and are clothed with whorls of 
sharp -pointed lance-shaped leaves. 
The lilac funnel-shaped flowers are 
about I in. across. It grows in 
cornfields and pastures. 

Field Marslial. Highest rank 
in the British army, equivalent to 
admiral of the fleet in the Royal 
Navy and to marshal of the Royal 
Air Force. The fib’st English field 
marshal was William, earl of Salis- 
bury, who in 1214 was 
appointed by King 
John marisccdcus oi his 
military forces. At that 
time the marshal was 
responsible for main- 
taining order in court 
and camp. The modern 
sense dates from 
1736, when George II 
conferred the rank on 
John, duke of Argyll, onshouldei 
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Any ofi&cer on either the active or 
the retii'ed list may be promoted 
field marshal without reference to 
seniority, but it is laid do^^TL that 
there shall not be more than eight 
field marshals on the active list. 
The honorary rank of field marshal 
in the British Army is sometimes 
conferred upon foreign kings. 
Colonels commandant of the Royal 
Artillery and Royal Engineers, 
and colonels of the King’s Royal 
Rifle Corps and the Rifle Brigade 
are selected from the field marshals, 
who are also eligible for appoint- 
ment as governors of the Tower 
of London and of Chelsea Hos- 
pital. Rank is indicated by crossed 
batons surrounded by a wreath 
and surmounted by a cro^vn. With 
full dress a baton is carried. 

Field Mouse. A name errone- 
ously given to several small 
rodents, both mice and voles. It is 



Field Mouse. Brown long-tailed 
Apodemus 


correctly applied only to Apo- 
demuSf the wood mouse, otherwise 
called the long-tailed field mouse, 
a common pest in most parts of 
England, in gardens and hedge- 
rows, and in corn-stacks. 

Field OflBlcer. Military officer 
above the rank of captain and 
below the rank of general : i.e. 
major, lieutenant-colonel, colonel, 
and brigadier. Before the age of 
mechanisation, field officers of in- 
fantry regiments were always 
mounted. Field officers not hav- 
ing any company or squadron 
responsibilities are generally as- 
signed to special duties, such as 
presiding at courts martial. A 
brevet major ranks as a field 
officer for the period of his brevet, 
but performs company duties as 
required. Normally sentries pay 
compliments to field officers by 
presenting arms. See Brigadier ; 
Colonel ; Major. 

Field of the Cloth of Gold. 
Term applied to the meeting-place 
of Henry VIII and Francis I of 
France, June 7-24, 1520. The 
meeting took place near Guines, 
and the name was given to it on 
account of the magnificence dis- 
played on the occasion. 

^eld Punishment. Punish- 
ment authorised by the Army Act 
to be inflicted on private soldiers 


on active service in consequence of 
the lack of prisons or detention 
barracks. Field punishment No. 1, 
abolished in 1923, involved such 
restraint as is usual in cases of im- 
prisonment with hard labour, and 
in addition the prisoner could for 
three days out of four be “attached 
to a fixed object,” such as a tree or 
a gunwheel, with straps or ropes, 
for not more than two hours a day. 
This mode of restraint could not, 
however, be adopted for more than 
21 days in all. See Court Martial. 

Fields, Gracie (b. 1898). Stage 
name of Grace Stansfield, British 
variety and screen actress. Born at 
Rochdale, Jan. 9, 1898, she made her 
stage debut as a child there, and ap- 
peared in London at the Middlesex 
music hall in 1915. Her broad, Lan- 
cashire humour, vitality, and voice 
rapidly endeared her to audiences, 
and she became the best known 
comedienne of the day, appearing 
in such revues as Mr, Tower of Lon- 
don, 1918-25; Walk This Way, 
1931. She made one appearance on 
the legitimate stage, in S.O.S. at 
the St. James’s Theatre, 1928. In 
1931 she made her film debut in 
Sally in our Alley. Her later films 
included Stage Door Canteen, 
1943 ; Holy Matrimony, 1943 ; 
Madame Pimpernel, 1946. She was 
created C.B.E. in 1938. She mar- 
ried first Archie Pitt, and in 1940 
the Italian-born film director 
Monty Banks (d. 1950) shortly be- 
fore he became a U.S. citizen, re- 
maining with him for some years in 
the U.S. A. After his death she 
returned to Europe, and in 1952 
married in Capri Boric Alperovio, 
a stateless Bessarabian refugee. 

Fields, W. C. Stage-name of 
Claud William Dukenfield (1879- 
1946). He was horn at Phila- 
delphia, Jan. 29, 1879, and first 
attained fame as a juggler, playing 
in various parts of the world ; after 
the First Great War ho appeared 
in revues and comedies in New 
York, e.g. Scandals, 1922 ; Poppy, 
1925. Then he began his film 
career and developed into a char- 
acter actor, specialising in studies 
of alcoholic and humorous eccen- 
trics. His portrayal of Micawber in 
David Copperfield in 1935 was 
probably his finest achievement. 
Later films included My Little 
Chickadee, 1940 ; The Bank Detec- 
tive, 1941. He died at Pasadena, 
California, Dec. 25, 1946. 

F^ld Spaniel. See Spaniel. 

Field Train. Name formerly 
given to the transport attached to 
fighting units for the conveyance 
of the stores, supplies, and baggage 
necessary for their subsistence. 


The term field train has now been 
replaced by the names first and 
second line transport: firsc fine 
transport carries ammunition and 
rations, second line carries bag- 
gage. In infantry regiments eaSi 
platoon has its own truck for 
first line transport. See Royal 
Army Service Corps. ^ 

Fieri facias (Lat., cause thou 
to be made). Term of English law. 
It refers to a writ of execution 
directed to the sheriff command- 
ing him to seize and sell sufficient 
goods of a person against whom a 
judgement has been obtained to 
realize the amount of the debt. 

Fiery Cross. Charred sticks 
dipped in goat’s blood and usually 
joined in the form of a cross, which 
fleet-footed retainers of the chief 
carried round among the Scottish 
clansmen to call them together in 
time of emergency. Disobedience 
to the summons rendered any man 
between the age of 16 and 60 liable 
to the extreme penalties of fire and 
sw'ord. During the “ Forty-five ” 
the fiery cross made many circuits. 
A fine description of the custom 
is given in Scott’s Lady of the 
Lake, Canto III. 

Fiery Serpent. Name given to 
the serpents sent to the Israelites 
in the wilderness (Num. 21). They 
were probably sand snakes, called 
fiery because of the effect of their 
bite. See Snake. 

Fiescherhorn. Mt. of Switzer- 
land. In the Bernese Oberland 
{q.v . ), near Grindelwald, it is 13,285 
ft. high. The ascent from the 
Bergli Hut by the Monoh-Joch 
needs the help of a guide. 

Fieseler. A German aircraft 
manufacturing company, founded 
by Gerhard Fieseler in 1930. Dur- 
ing the Second Great War it pro- 
duced the Fi 156, or Storoh, de- 
signed for communications and 
army liaison work. This was a 
small three-seater monoplane witli 
a single 240 h.p. Argus engine^ 
The high wing was fitted with slots 
and flaps that permitted a landii^ 
speed of 24 m.p.h., and, in staS 
air, a landing run of 27 yds^, 
and a take-off in 61 yds. 

Fiesole (anc. Facsulae). City of 
Italy, in the prov. of Florence. It 
stands on an eminence overlookidjg^^, 
the valley of the Arno, 3 m. N.E. bt 
Florence. It was one of the early 
Etruscan cities, and is enclosed by 
crumbling oyolopean walls. Its 
cathedral, founded early in the 
11th century, contains many int^i 
esting paintings and sculptures; 
Straw-plaiting is carried on by tie? 
inhabitants. Here the Gauls 
foated the Romans (226 
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Sulla founded a colony of veterans, 
later the headquarters of Catiline. 
For long an opulent city, its 
prosperity waned as Florence grew 
in power. It was damaged, but 
not seriously, in the Second Great 
War ; mihtary operations passed 
over it in Aug,, 1944. Pop. (1951) 
12,189. Pron. feeay-zolay. 

Fife (Fr. fifre, Ger. Pfeife, Lat. 
pipare, to chirp, pipe). Small flute 
used in association with drums to 
accompany military marching when 
a full band is not available. In a 
drum and fife band the chief melodic 
work is allotted to the B flat fifes, 
arranged to play in unison or in 
two or three parts ; they are 
assisted in lower notes by larger 
flutes, in F and in E flat, and in 
the higher ranges by piccolos {q>v.) 
in F and in E flat. As the open key 
of all the flutes is called D, trans- 
positions are reckoned from D, 
instead of from C as with most 
other instruments. For example, 
the first two bars of God Save the 
King, in key B flat, would he 
written as follows to secure a 
unison effect : 


Piccolo in F. 



Piccolo in E 





Fife in Blr. 



Flute in F. 


r I r ■ ff r 


Flute in E b". 






and the actual pitch would be : 


rrFir-rj 


In fife bands the percussion 
instruments include side-drums, 
bass drum, cymbals, and triangle. 

Fife OB EtFESHiRB. Eastern 
maritime and peninsular county of 
Scotland. Lying between the Firth 

of Tay and the 
7 Firth of Forth, 
it covers 504 sq. 
m. The surface 
alternates be- 
tween hill ridges 
and fertile and 
well cultivated 
valleys, the high- 
Fite arms est eminence be- 




Piie. Map of the Scottish county between the Firths of Tay and Forth 


ing West Lomond, 1,713 ft. There 
are several small lakes ; the Eden 
and Leven are the largest rivers. 

Nearly 75 p.c. of the soil is culti- 
vated ; wheat, barley, oats, and 
potatoes are raised. The mineral 
wealth of the county is large, re- 
presented mairily by coal around 
Cowdenbeath, but limestone, iron- 
stone, freestone, and oil-shale are 
also worked. Most of the coast 
towns and villages engage in fish- 
ing, and the linen and floor-cloth 
manufactures are prominent. 

Under the 1948 redistribution 
the county of Fife contained two 
county and two burgh constitu- 
encies. Cupar or Cupar Fife is 
the county town. St. Andrews is 
the seat of a bishopric and of a 
Roman Catholic archbishopric ; 
has the oldest Scottish university, 
founded 1411 ; and is the head- 
quarters of golf. Evidences of 
Roman occupation exist, and mon- 
astic ruins are found in many parts 
of the “ kingdom,” as the county 
is still popularly ’called. Pop. 
(1951) 306,778, 

Literary Associations, etc. 
To Cupar belonged Sir David 
Lindsay, the 16th century satiric 
poet, and another of the Liudsays 
of Fife was Lady Aane Lindsay, 
who wrote Auld Robin Grey. 
Adam Smith was bom at Kirk- 
caldy, and Balwearie, near by, 
was the birthplace of Michael 
Scott the “ wizard.” At Lower 
Largo was bom Alexander Selkirk, 
who is immortalised as Defoe’s 
Robinson Crusoe, and is the 
subject of a poem by William 
Cowper. Charles I was bom at 
Dunfermline ; his sister Elizabeth, 
queen of Bohemia, at Falkland ; 
Richard Cameron at the same 
place ; Alexander Henderson at 
Criech ; Sir Robert Aytoun at 
Kinaldie ; Thomas Chalmers at 


Anstruther ; Robert Adam at 
Kirkcaldy ; Sir David Wilkie at 
Cults. King Alexander HI was 
killed by falling from his horse at 
Kinghom. St. Andrews, which is 
crowded with associations with 
notable students, has memories of 
George Buchanan and of John 
Knox, who began his work as 
reformer here. 

Fife, Earl and Duke of. 
British titles borne by the family 
of Duff. In 1735 William Duff, 
who had been M.P. for Banffshire, 
was made an Irish peer, as Baron 
Breco. An earldom followed in 
1759. James, the 4th earl, was a 
major-general in the Spanish army 
during the Peninsular War, and 
James, the 5th earl, was made a 
British peer as Baron Skene in 
1857. He died in 1879. 

His son and suca^ssor, Alex- 
ander William George Duff, was 
bom Nov. 10, 1849, and was edu- 
cated at Eton. He sat in the house 
of commons for the counties of 
Elgin and Naira from 1874 until 
he succeeded to the peerage in 
1879. In 1889 he married Louise, 
eldest daughter of the prince of 
Wales (Edward VII), and was 
created duke of Fife, with (1900) 
special remainder, in default of 
male issue, to his first and other 
daughters (by H.R.H. Princess 
Louise) and their male issue. He 
died at Assuan Jan. 29, 1912, from 
a chill contracted at the wreck of 
the steamer Delhi off Morocco, and 
was buried Aug. 8, at Braemar. 

His daughter Alexandra, who 
succeeded as duchess of Fife, was 
bom May 17, 1891, and on Oct. 
15, 1913, married her cousin, 
Prince Arthur of Connaught 
(1883-1938). Their son Alastair 
Arthur (1914-43) was known by 
the second Fife title, earl of Mac- 
duff, until in 1942 he succeeded 
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his paternal grandfather as 2nd 
duke of Connaught. On his death, 
Maud, younger daughter of the 
duke of Fife (1893-1945), became 
heiress to the dukedom of Fife. She 
married in 1923 Charles Alexander 
Carnegie (who in 1941 succeeded 
his father as 1 1th earl of Southesk), 
and had a son, b. 1929. 

Fifteen, The. Abbreviation 
for the Jacobite rebellion of 1715, 
against the Hanoverian dynasty. 
On Sept. 6 the earl of Mar raised 
the standard of King James III, 
the Old Pretender, at Braemar, 
but the attempt to restore the Stuart 
dynasty was defeated by Argyll 
at Sheriffmuir on Nov. 13. See 
Jacobites ; James Edward, 

Fifteenth. In English history, 
a tax usually associated with a 
tenth. Taxation of property other 
than land began in the time of 
Henry II, and in 1193 one-fourth 
of their incomes was demanded 
from laity and clergy alike. Suc- 
ceeding taxes of this kind were 
levied, but the amount varied from 
a fourth to a fourteenth. Officials 
from the exchequer arranged for a 
fixed amount from each shire, 
leaving it to the sheriff to coUeet it 
from individuals. After 1290 it 
was a vote granted by parliament, 
each estate voting its own share to 
the king. Tenths and fifteenths be- 
came the regular amount of votes, 
townsfolk, i.e. the owners of per- 
sonal property, paying one-tenth 
of their incomes and those in the 
country one-fifteenth. 

The next charge was to make the 
amount voted a fixed sum, done by 
taking the assessment of 1332, 
which produced £39,000. Hence- 
forward £39,000 represented a 
tenth and fifteenth, and if more 
money was needed parliament 
voted two tenths and fifteenths. In 
later votes certain towns were 
sometimes excepted, and the assess- 
ment became antiquated and un- 
fair as conditions changed. The 
last vote of this kind was in 1624 ; 
its place being taken by the subsidy 
iq.lL). See Taxation ; Tenth. 

Fifth. Musical interval. A fifth 
includes five scale names in order, 
as C, D, E, F, G. Therefore C to G 
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those whO; during the Second Great 
War, sought to aid in the subjuga- 
tion of their homeland by invaders. 
This phrase was first used during 
the Spanish civil war, 1936-39, 
when the Nationalists attacked the 
Bepublicans in four columns, while 
their supporters within Madrid 
spread alarmist rumours and com- 
mitted acts of sabotage and espion- 
age. Fifth columnists in Norway, 




is a fifth, and as G occuirs in tlu* 
major scale of C, this fifth is called 
perfect, or by some major. See 
Consecutive ; Interval. 

Fifth Column. Name given to 
any body of persons who work 
secretly against the established 
government, \ised particularly of 


Fig. Specimen of the 
tree Ficus carica grow- 
ing in Palestine. On 
the right are leaves and 
huit of the tree, also 
enlarged flowers male 
(right) and female 


the Netherlands, and I w 
N. France gave effec- 
tive help to the Germans when they 
launched their campaign of 1940. 

Fifth Monarchy Men. Sect of 
the Puritan period in England who 
believed that a millennium or king- 
dom of Christ upon the earth was 
at hand. This was to be the fifth 
monarchy of the world, the earlier 
ones being the empires of the As- 
syrians, the Persians, the Greeks, 
and the Romans. The Fifth 
Monarchy Men were to be found 
in considerable numbers in Crom- 
well’s army. In 1661, shortly after 
the Restoration, they took part in 
a revolt in which many were killed. 

Fig (Ficus carica). Tree of the 
family Moraceae, native of the 
Mediterranean region. It attains 
a height of 20 ft. to 30 ft., and has 
large, lobed, alternate leaves, 
rough above and downy beneath. 
The sexes are in separate flowers, 
but on the same tree. The minute 
blossoms are contained inside a 
hollow, pear-shaped flow'cr-stalk. 
Externally nothing indicates the 
presence of flowers, and bub for the 
ministrations of a small wasp 
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{Blaslophaga grossormn), it would 
be impossible for the pollen of the 
males to reach the female flowers 
In the same receptacle as the male 
flowers are some aborted females 
and these are attacked by the 
female wasp, which lays its 
in them. 

The wasp-grubs feed upon their 
cradles, and in due time become 
wasps. In seeking the external air 
they have to pass among the male 
flowers, and get dusted with their 
pollen. Then they are attracted 
by the odours emanating from a 
cavernous stalk containing female 
flowers, and enter it, shakino" off 
much of ^ the pollen that covers 
their bodies ; and thus the female 
flowers are pollinated and the 
flower-stalks become swollen and 
juicy. Numerous other species of 
the genus Ficus in other parts of 
the world bear edible fruit, such as 
F. roxburghii (India), which grows 
them in clusters from the bare 
trunk, quite near the ground. 

Figdii'o. Central character, the 
barber himself, in Beaumarchais’ 
comedy, The Barber of Seville. 
Valet, poet, dramatist, etc., he is 
the personification .of the easy 
gaiety which has come 
accepted as a 
7 , type of the witty social 

“ philosopher. Encour- 
jW' ' aged by the success of 

Barber of Seville, 
1775, Beaumarchais 
wrott^ The Marriage of 
1^ sjf Figaro, which, how- 

nn til 1784, and he also 
introduced P’igaro into La M^re 
Coupable, 1 792. Mozart wrote an 
opera on The Marriage of Figaro, 
and Paisiello and Rossini each 
wrote one on The Barber of Seville. 
S ee Bea umarchais. 

Figaro, Le. Satirical journal 
founded in Paris in 1826 and 
named after Beaumarchais’ hero. 
Contributed to by Jules Janin, Al- 
phonse Carr, and George Sand, it 
ran till 1833. The title was revived 
for a weekly started by J. H. de 
Villcmessant, 1854. This became 
a right-wing morning daily de- 
voted to politics and literature in 
1866, its writers including About, 
Hanotaux, Loti, Rostand, and 
Barrds. llnder the control (1901- 
14) of Gaston Clalmette, who was 
shot by Mine. Caillaux, wife of the 
Freiu'h finance minister, March 16, 
1914, it enjoyed a great vogue. It 
published a' literary supplement, 
and a monthly periodical, Le 
Figaro Jllustrf*. 

From the German oceupation: 
in 1940, Le Figaro voluntarily 
ceased publication rather than 
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rooperate with the Nazis. After 
the liberation of France, 19*14, it 
soon reappeared, edited by Pierre 
Brisson. It trebled its circulation 
within a year and established itself 
as a moderate right-wing paper 
without specific party allegiance. 

Fighter. An aircraft primarily 
intended for aerial combat. In the 
First Great War such aircraft were 
designated scouts because in the 
opening phase they were employed 
largely on reconnaissance ; aerial 
combat had not become a reality. 
In 1915 these scouting machines 
were fitted with machine-guns, 
and their purpose changed ; they 
were no longer observation aircraft 
but fighters, for their pilots were 
called upon to seek, engage, and 
destroy enemy aircraft. The type 
name was retained, however, until 
some years after the war ended. 

The first scouts (or fighters) 
were capable of top speeds of 
only about 65 m.p.h., but by the 
end of 1916 British, French, and 
German machines were flying at 
over 100 m.p.h. Engine power 
rose from 80 h.p. to 209 h.p., and 
by 1918 some fighter aircraft went 
into action with four machine-guns 
installed. With few exceptions 
all these aircraft were biplanes. 
The general use of metal in the 
construction of fighter aircraft in 
the post-war years was followed 
by development of the monoplane 
type. 

Increase in Engine Power 

At the outbreak of the Second 
Great War British and German 
fighters were equipped with engines 
of more than 1,000 h.p. The 
essential requirements of all fighter 
aircraft were and remained abund- 
ant engine power, high speed, and 
formidable armament. Through 
increasing the h.p. of the engines 
used in 1939 from 1,030 to more 
than 2,000 in 1945, the fighter 
speeds rose from about 340 m.p.h. 
to more than 460 m.p.h. The 
machine-gun was gradually re- 
placed by cannon and rocket 
projectiles. To enable the air- 
craft to operate at altitudes of 
40,000-50,000 feet, special super- 
chargers and special airscrews 
were introduced. The cockpits 
were sealed and pressurised to 
make it possible for the pilot to 
breathe at such altitudes. Petrol 
tanks could be dropped from the 
aircraft when the additional fuel 
they contained had been expended. 
The most important change in fight- 
er design introduced during the war 
was the use of the gas turbine- 
driven compressor units producing 
jet propulsion. The R.A.F. and 
the Luftwaffe employed such 


aircraft operationally in the last 
phase of the conflict, speeds of 
more than 500 m.p.h. being 
attained. 

Closely related to the true 
fighter were the fighter-bomber and 
the night fighter. The former was a 
variant of the normal fighter. It 
carried bombs weighing up to 
1,000 lb. on external bomb racks, 
and when so loaded was employed 
in low level attacks on small 
targets, either moving or static. 
For the night fighter, the primary 
task was engagement with enemy 
bombers. Its esseatial qualities 
were long range, speed, and 
powerful armament. Whereas the 
ordinary fighter aircraft was a single- 
seat machine, the night fighter 
usually carried a pilot and a navi- 
gator. Naval fighting aircraft, flown 
ftom aircraft carriers, were exten 
sively developed during the Second 
Great War. In the post-war years 
the transonic fighter armed with 
guided missiles was introduced, 
and all such aircraft were jet- 
propelled. 

Fighter Command. Operational 
command of the Royal Air Force 
responsible for the interception 
and destruction of enemy aircraft, 
the escort of bombers, the carrying 
out of offensive sweeps and patrols, 
and, in conjunction with Coastal 
Command, the protection of ship- 
ping. Fighter Command evolved 
from the squadron of reconnais- 
sance, artillery spotting, and photo- 
graphic survey aircraft which in 
1912 formed the nucleus of the 
Royal Flying Corps. The machines 
were totally unfit for fighting and 
little was known about the im- 
plications of aerial combat. The 
only armament consisted of re- 
volvers or rifles carried by pilots 
and observers. 

In the early months of the First 
Great War, pistols, rifles, small 
grenades, and incendiary bombs 
were the sole armament of military 
aircraft. The scout aircraft per- 
formed the elementary functions 
of a fighter and air fighting tactics 
consisted in getting above an 
enemy aircraft and attempting to 
drop an incendiary bomb on top 
of it. Early in 1915 the Germans 
began to make armed reconnais- 
sance flights and bombing raids 
over the British lines. To combat 
this new development of air war- 
fare, a number of Bristol and 
Martinsyde scout aircraft were 
fitted with machine-guns on the 
side of the fuselage and set at an 
angle to clear the airscrew. Some- 
what later, machine-guns were 
fixed to fire through the propeller, 
being actuated by a synchronising 


gear. By 1918, fighter tactics 
became highly developed, but with 
one or two exceptions similar types 
of aircraft were used for both 
fighting and bombing. 

After 1918, the development 
of aircraft with great range and 
heavy load capacity led to the 
evolution of aeroplanes designed 
for the specific purpose of bombing. 
To combat the bomber, designers 
concentrated upon the production 
of a high speed aircraft with a 
rapid rate of climb and sufiSciently 
sturdy to carry eight machine- 
guns. This led to the evolution 
of the fighter pure and simple, and 
the establishment, July 14, 1936. 
of Fighter Command to develop 
and exploit the tactics of air 
fighting. The command was divided 
into groups, which were subdivided 
into wings, themselves consisting 
of several squadrons. The squad- 
rons were stationed at aerodromes 
controlled by their appropriate 
groups and equipped with day or 
night fighters or fighter-bombers, 
according to the particular opera- 
tional duties of the wing. Fighter 
Command coordinated not only 
the operations of the fighter 
squadrons, but of aU other weapons 
used against hostile aircraft. It 
issued the orders and warnings 
which set the air defence system 
in motion. 

Radio-Telephony Control 

Aerodromes under Fighter Com- 
mand were ranged in sectors, a 
specified number of sectors being 
controlled by one of the groups, 
and the groups themselves being 
under Command H.Q. An elabor- 
ate system of communications con- 
trolled the whole, and each sector 
controlled by radio-telephony the 
movements of aU fighter aircraft 
in the air. Operations rooms at 
sector, group, and H.Qi plotted all 
information about hostile aircraft, 
and at Command H.Q. provided a 
picture of the entire air battle 
front. On aU operational stations 
in wartime a squadron of fighters 
was kept at three-minute readiness 
to take the air upon receipt of 
orders from the controller. 

Squadrons from Fighter Com- 
mand accompanied the B.E.F. to 
France in Sept., 1939, but in the 
first months of war their activities 
were mainly confined to armed 
reconnaissance and the protection 
of aircraft engaged in aerial photo- 
graphy. With the German invasion 
of Norway, France, and the 
Netherlands, Fighter Command 
was called upon to take up its 
true role ; but necessarily retain- 
ed the bulk of its squadrons in 
Great Britain to repel anticipated 
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bombing raids. Its work was re- 
stricted to operations designed 
to delay the ad\mncing enemy and 
cover the evacuations from Nor- 
way and Dunkirk. 

Following the defeat of France, 
Fighter Command disposed its 
resources for the coming battle of 
Britain No. 11 group, 

protecting London, the Thames 
estuary, and S.E. England as far 
as Portsmouth and East Anglia, 
bore the brunt of the fighting. 


bombers, dropping an average of 
LL1,01M> tons of bombs a year. 
Another development, was the 


lo\w 

men 


■•or masts, where picked marks 

niglit fiiilitor. Ill conjunction with top” the m-h * mizea- 

mast. 


tlio Fleet Air Arm, the eommand 
also provided pilots and ai re raft 
for the fighters catapulted from 
merchant sliips. 

On Nov. 15, 1943, the command 
was temporarily suspended, de- 
fensive fighters being incorporated 
into a new command known as 
Air Defence of Great Britain. The 


No. 10 group protected southern fightersquadrons engaged in sweop.s 


England W. of Portsmouth and 
also South Wales ; No. Ii2 group 
the Midlands and east coast from 
Great Yarmouth to Scarborough. 

No. 13 group was responsible for 
the Tyne, Tees, Forth, and Clyde 
areas and the Scottish east coast. 

Squadrons from No. 13 had been 
the first units of Fighter Command 
to go into action over Britain, 
when they attacked the Gorman 
bombers raiding the Firth of 
Forth on Oct. 16, 1939. 

In July, 1940, immediately 
before the battle of Britain opened, 

Fighter Command 
had a front line 
strength of 640 air- 
craft, Hurricanes 
and Spitfires with 
a few Defiants. 

Against them the 
Luftwaffe was able 
to dispose 1,200 
long-range bom- 
bers, 1,100 twin- and single-engine 
fighters, and 350 dive-bombers 
operating from aerodromes sot in July 14, 1942, Free k’nineo (g.r.). 
a great orescent from Amsterdam fi'ho French National 1 ’onirnitt <‘0 
to Brest. During the battle of (r/.ia) felt Fighting Fraiuu' tt> bo a 


platform on the after 
■St, of the Rerloutable the At 
fired that killed NeldW*''’* 
In the later 
DreadnoutTht er-n 

within, iiyxitiricr 

wore ocpupijed with Machine "aill 
luht quiek-hniig guns for 
oit hoatilc tor}>eclo-craft, but 

the size of the latter and the la J 
of torpedoes increased, it became 
impossible to mount in 


- - VJU.V 

filled Nelson, 
years of the pre. 
fightinsr tops 
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was known as tactical air force 
{q.v.). But Fighter Command 
was reformed on Oct. 15, 1914. 
'’I’hroughout the Second Great 
War, the command lost 3,538 
aircraft and .suffered 12,481 casual- 
ties, of wJiich 3,143 were pilot, s 
killed on operational sorties. Ncc 
Air Defence of Great Britain ; 
Air Fighting ; Fighter ; Itoyal 
Air Force. David Le Roi 

Fighting Fish. Naim^ given to 
various species of small fr(‘sh-wate‘r 

tisii, ('jj. fictid pug- 


found in Asia 3 m, N.E. of Ikmi Unif, and 165 
and Africa. I he K.vS.E. of Fc'z, and is a station 
Siam(‘.so breed it the riv. IVom Oma 


Fighting Fish. Specimen ol the 
Japanese Betta splendens 


Britain, Fighter Command had 
the major share in de.stroying 
1,733 German bombers. The com- 
mand lost 375 pilots killed and 358 
wounded in the battle. 

Offensive Fighter Sweeps 
With the decline of the raids on 
Great Britain, squadrons of vSpit- 


by Fighter Command to sweejp 
over N. France as escorts to 
groups of day bombers. The first 
all-fighter swoop was made Jan. 10, 
1941, when 100 Hurricanes flew 
over the Pas de Calais, attacking 
enemy aerodromes and road and 
rail transport. On subsequent 
occasions 1,000 fighters a day were 
often engaged in such sweeps. 

In Jan. also Fighter Command 


and tlKisc working in close support positions 'gun’s suffirientlt* 
of the army were emliodied in wlmt aijd far-rcac-hing for the pur7^ 

Warsfiips continued to haC laA 
structures buiit liigh up on the 
masts, but these wore occupied in 
action by the spotting officers and 
apparatus connected with fire- 
control, On some warships the 
foremast and fighting top were 
ref)laeed by an armoured control 
tower, from which the main arma- 
ment w'as ranged and fired. This 
tower was known as the citadel 
Abe Battleship. 

Figig. Walled oasis of Morocco, 
of Algeria. It hes 
m. 

ily. li’om Oran to Colomb 
Bfadiar. There are 250,000 date 
palms and a considerable trade is 
<‘aiTi(‘d on with Morocco. The in- 
habitants kdong to the Amour 
tril>c. After a revolt in 1903, order 
was established by a Frepch 
military mission. Ait. 2,700 ft. 

Figl, Leopold (b. 1902). Aus- 
trian f>olitician. Born in Upper 
Austria, ho studied agricultiiial 
engiiKHwing in Vienna and became 
an active member of the Qedpal 
jmrty led by .Seipel, BoUfnss, anil' 
Schusclmigg. He was intemeifo 
the Nazis soon after their am^r 
ation of Austria in 1938, andspeSi 
HO mo six years in Dachau 
(H'ntration camp. Li berated.^, 
1945, he reconstructed the 
i>r People’s party, which at ill 


Siam(‘.so breed it 
for (.mntest.s, as it 
fight.s furiously 
when matt; fie. <1 
with an opponent. 
It asHumt's vivfid 
lnn‘.s wlum <‘xch,t-(l. 
Fighting France (Aa Frauen 
CoinhatfaJiin), Tifi<; adopfoti on 


mor(! exact <iefinition of thf^ Free 
French mcnu'uumt, sineo it linked 
Frenchmen fighting outsit Franc-y 
with those resisting tfie Germans 

insichs the country, fi’he Fre-nch 

« 

National Gommittee and tlu^ 
British government agree.<l that 
Fighting Franco was tlui symlH>l 


fires and Hurricanes wero detailed of nwistance to the Axis {q.v.) by 

all French nationals, wfmrevor general' election of Nov., 
they might \k\ who repiidinttwl stu-ured .51 p.c. of the seats, 
the capitulation of June, 1940, Figl was chancellor of 
and that the French National 
GommitUie was the directing organ 
of Fighting France. Fen Gaulle, 

Charles de. 

Fighting Top. In ancient 
naval warfare, a platform or large 
barrel high up the mast from 
which heavy weights <M>uld 1 k' 
introduced intruder patrols. These thrown into any vesw*! lying along- 

consisted of night sorties over side, either to diHable men or 

enemy territory for the puri^se of drive a hole thr^>iigh the Ijottorn of 

shooting ^ down German aircraft the ship. letter on, fighting tops 
over their bases as they took off were occupied by archers anti _ 

or returned from raids over Great riflemen ; in aailing ahijw they ihnmum), I.xarge genua pf 

Britain. Somewhat later the were reproeenttsHl by the “ tops,*' herbs and sub-shrubs. “ 

command put into service fighter- or platforms imiH at the head (Ttlio to the family Ficoidea§^,i 



during 1945-53, and later m 
accepted appointment as 
minister. 

Figlme. Town of 
prov, of Flonmoe. It stanifee^i^. 
riv<T Arno, 16 m, by rly. 
Floren<'e. It manufacture^]^'' 
and cutlery, and straw-pla ' 
carried<m. In the vicinity 
FcTrato (alt, 1,386 ft.), ndt|^ 
tu qiiarru^ ot serpeni&ia 
(1961) 13,134. 
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natives of hot, cli'y climates, especi- Feb. 8, after a heavy toll of civilian cate the chords which should be 
ally S. j^rica. The leaves vary life through bombardment. The added to it. See Basso Continuo. 
greatly in the different species ; last meeting of the Cortes was held Fignre-Head, Image painted 
the flowers are large and conspicu- here on Feb. 3, only 62 deputies or carved on the prow of a war 
ous, white, yellow or red, with being present out of 473. Pop. vessel. It doubtless originated in 
many long, slender petals. See (1950) 16,589. _ ^ the sentiment that a ship was a 

Ice-plant. Figueras y Moracas, Estanis- living thing and should be given 

Figueira, Guillen (r. 1190- lao (1819-82). Spanish statesman, in at least one respect the external 
1250). One of the later Provenpal Born at Barcelona, Nov. 13, 1819, appearance of one. Possibly, too, 
troubadours. He was born at he studied law. As a republican he the ferocious aspect of a grotescjue- 
Toulouse, and is reported to have was elected to the Cortes in 1851. ly shaped animal in the bows had 
been a tailor. When the persecu- Prominent in the revolution of some sort of moral effect upon 
tion of the Albigenses took place 1868, he strongly opposed all ancient or uncivilized waarriors. 
he wrote vigorously in their de- attempts to restore the monarchy, In the days of the oared galley 
fence, and on the persecutors’ and upon the establishment of the the figure-head was made to fill 
capture of Toulouse took refuge in republic of 1873 became president the purpose of an above- water 
Italy. In the struggle between the of the provincial council of minis- ram. Projecting further in advance 
Empire and Borne he sided with ters. He occupied a prominent of the bow than the ram below 
the former, and one of his siVueTiics position in politics until 1874, w’^ater, it- was driven with such 
is a denunciation of the latter. He w’hen the restoration drove him force against an enemy’s side as to 
also composed some notable love into retirement. He died at Hadiid, cause the vessel to heel over, thus 
songs. Pron, Feegay-eera. Nov. 11, 1882. gBdng the submerged projection 

Figueras. Town of Spain, in Figuraie Number. Term used the opportunity of striking in a 
the prov. of Gerona. It stands in a in mathematics. In an arithmetical more vulnerable and vital part of 
fertile plain near the French progression, if the first number is a the hull. "When the sail super- 
frontier, 27 m. N.E. of Gerona unit and the successive numbers seded the oar as a means of pro- 
on the Barcelona-Perpignan rly. differ from it by whole numbers, as pulsion, the figure-head ceased to 
The town is strongly fortified, with in such a series as 1, 2, 3, 4, 5, then have any practical value, but it 
a citadel built by Ferdinand VT, a new series may be formed by was retained for ornament, and 
which is considered a key to the adding together the first two as an expression of sentiment, 
frontier. There is important trade terms, then the first three terms, The B,oyal Sovereign, completed 
in soap, wine, leather, cork, and then the first four terms, etc. The in 1880, was the last warship built 
textiles. The town feU three times new series would thus be 1, 3, 6, for the Boyal Navy to have a 
to the French — in 1794, 1808, and 10, 15. These numbers are called figure-head. In 1904 the Swift- 
1823. At the close of the civil figurate numbers. Similarly an- sure and Triumph, built for Chile, 
war of 1936-39, following the fall other series, 1, 4, 10, 20, 35, etc., were taken over by the Royal 
of Barcelona, Jan. 26, 1939, the might be formed from the second Navy, and both these vessels had 
Spanish Republican government series. bow scroUs. Many figure-heads of 

fled to Figueras, but the town was Figured Bass. In music, a bass old British warships are to be seen 

captured by Franco’s forces on part provided with figures to indi- in naval museums. 



Figare-Heads in the Royal Navy. 1. Mariborough, old three-decker wooden sailing ship now in Portsmouth harbour. 
2. Minotaur, ironclad cruise: hr^in 1863. 3. Duke of WeOington, hnilt in 1852. 4. Warrior, the first ironclad, launched 
in 1860. 5. Iris, steam and sail ironclad built in 1877. 6. Figure-head intended for Royal Frederick, 1841 

photos 1, 2 and 5, H. Hymonds Ss Co., P ortsmouth; 3, 4 and 6, Cnhb, Souihsca 
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bombing raids. Its work was re- 
stricted to operations designed 
to delay the advancing enemy and 
cover the evacuations from Nor- 
way and Dunkirk. 

Following the defeat of France, 
Fighter Command disposed its 
resources for the coming battle of 
Britain {q.v.). No. 11 group, 
protecting London, the Thames 
estuary, and S.E. England as far 
as Portsmouth and East Anglia, 
bore the brunt of the fighting. 
No. 10 group protected southern 
England W. of Portsmouth and 
also South Wales ; No. 12 group 
the Midlands and east coast from 
Great Yarmouth to Scarborough. 
No. 13 group was responsible for 
the Tyne, Tees, Forth, and Clyde 
areas and the Scottish east coast. 
Squadrons from No. 13 had been 
the first units of Fighter Command 
to go into action over Britain, 
when they attacked the German 
bombers raiding the Firth of 
Forth on Oct. 16, 1939. 

In July, 194:0, -immediately 
before the battle of Britain opened, 
Fighter Command , 
had a front line 
strength of 640 air- 
craft, Hurricanes 
and Spitfires with 
a few Defiants. 

Against them the 
Luftwaffe was able 
to dispose 1,200 
long-range bom- 
bers, 1,100 twin- and single-engine 
fighters, and 350 dive-bombers 
operating from aerodromes set in 
a great crescent from Amsterdam 
to Brest. During the battle of 
Britain, Fighter Command had 
the major share in destroying 
1,733 German bombers. The com- 
mand lost 375 pilots killed and 358 
wounded in the battle. 



Fighting Fish. Specimen o£ the 
Japanese Betta splendens 


Offensive Fighter Sweeps 

With the decline of the raids on 
Great Britain, squadrons of Spit- 
fires and Hurricanes were detailed 
by Fighter Command to sweep 
over N. France as escorts to 
groups of day bombers. The first 
all-fighter sweep was made Jan. 10, 
1941, when 100 Hurricanes flew 
over the Pas de Calais, attacking 
enemy aerodromes and road and 
rail transport. On subsequent 
occasions 1,000 fighters a day were 
often engaged in such sweeps. 

In Jan. also Fighter Command 
introduced intruder patrols. These 
consisted of night sorties over 
enemy territory for the pur jwse of 
shooting down German aircraft 
over their bases as they took off 
or returned from raids over Great 
Britain. Somewhat later the 
command put into service fighter- 


bombers, dropping an average of 
135,000 tons of bombs a year. 
Another development was the 
night fighter. In conjunction with 
the Fleet Air Arm, the command 
also provided pilots and aircraft 
for the fighters catapulted from 
merchant ships. 

On Nov. 15, 1943, the command 
was temporarily suspended, de- 
fensive fighters being incorporated 
into a new command known as 
Air Defence of Great Britain. The 
fighter squadrons engaged in sweeps 
and those working in close support 
of the army were embodied in what 
was known as tactical air force 
{q.v.). But Fighter Command 
was reformed on Oct. 15, 1944. 
Throughout the Second Great 
War, the command lost 3,558 
aircraft and suffered 12,481 casual- 
ties, of which 3,143 were pilots 
killed on operational sorties. See 
Air Defence of Great Britain ; 
Air Fighting; Fighter; Royal 
Air Force. 3>avid Le Boi 

Fighting Fish. Name given to 
various species of small fresh-water 

fish, e.g. Bella pug- 
nax^ found in Asia 
and Africa. The 
Siamese breed it 
for contests, as it 
fights furiously 
when matched 
with an opponent. 
It assumes vivid 
hues when excited. 
Fighting France {La France 
Combattante). Title adopted on 
July 14, 1942, by Free France {q.v.). 
The French National Committee 
{q.v.) felt Fighting France to be a 
more exact definition of the Free 
French movement, since it linked 
Frenchmen fighting outside France 
with those resisting the Germans 
inside the country. The French 
National Committee and the 
British government agreed that 
Fighting France was the symbol 
of resistance to the Axis {q.v.) by 
all French nationals, wherever 
they might be, who repudiated 
the capitulation of June, 1940, 
and that the French National- 
Committee was the directing organ 
of Fighting France. See Gaulle, 
Charles de. 

Fighting Top. In ancient 
naval warfare, a platform or large 
barrel high up on the mast from 
which heavy weights could be 
thrown into any vessel lying along- 
side, either to disable men or to 
drive a hole through the bottom of 
the ship. Later on, fighting tops 
were occupied by archers and 
riflemen ; in sailing ships they 
were represented by the “ tops,” 
or platforms built at the head of the 


lower masts, where picked marks- 
men were stationed during close- 
fought actions. From the mizen- 
top, the platform on the after- 
mast, of the Redoutable the shot 
was fired that killed Nelson. 

In the later years of the pre- 
Dreadnought era fighting tops 
were equipped -with machine and 
light quick-firing guns for driving 
off hostile torpedo-craft, but as 
the size of the latter and the range 
of torpedoes increased, it became 
impossible to mount in these 
positions guns sufficiently heavy 
and far-reaching for the purpose. 
Warships continued to have large 
structures built high up on the 
masts, but these were occupied in 
action by the spotting officers and 
apparatus connected with fire- 
control. On some warships the 
foremast and fighting top were 
replaced by an armoured control 
tower, from which the main arma- 
ment was ranged and fired. This 
tower was known as the citadel. 
See Battleship. 

Figig. Walled oasis of Morocco, 
on the borders of Algeria. It lies 
3 m. N.E. of Beni Unif, and 165 m. 
E.S.E. of Fez, and is a station on 
the rly. from Oran to Colomb 
B6char. There are 250,000 date 
palms and a considerable trade is 
carried on with Morocco. The in- 
habitants belong to the Amour 
tribe. After a revolt in 1903, order 
was established by a Frendi 
military mission. iHt. 2,700 ft. 

Figl, Leopold (b. 1902). Aus- 
trian politician. Bom in Upper 
Austria, he studied agricultiual 
engineering in Vienna and became 
an active member of the Clerica,! 
party led by Seipel, DoUfuss, and 
Schuschnigg. He was interned by 
the Nazis soon after their annex- 
ation of Austria in 1938, and spen| 
some six years in Dachau eoh^ 
centration camp. Liberated 
1945, he reconstructed the RiCt 
or People’s party, which at the 
general election of Nov., 1945^ 
secured 51 p.c. of the seats. 

Figl was chancellor of Au^d^ 
during 1945-63, and later in 19^: 
accepted appointment as foreSp 
minister. 

Figline. Town of Italy, in the 
prov. of Florence. It stands on 
river Arno, 15 m. by rly. 
Florence. It manufactures 
and cutlery, and straw-pl^t^ 
carried on. In the vicinity is '0“ 
Perrafco (alt. 1,385 ft.), noted 
its quarries of serpentine. 
(1951) 13,134. 

Fig jMarigolds {Mesemb 
themum). Large genus of 
herbs and sub-shrubs. Belon|^ 
to the family Ficoideae, 
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natives of hot, dry climates, especi- Feb. 8, after a heavy toll of civilian cate the chords which should be 
ally S. Africa. The leaves vary life through bombardment. The added to it. See. Basso Continue, 
greatly in the different species ; last meeting of the Cortes was held Figure-Head. Image painted 
the flowers are large and conspicu- here on Feb. 3, only 62 deputies or carved on the prow of a war 
ous, white, yellow or red, with being present out of 473. Pop. vessel. It doubtless originated in 
many long, slender petals. See (1950) 16,589. _ ^ the sentiment that a ship was a 

Ice-plant. Figueras y Moracas, Esta::^is- living thing and should be given 

Figueira, Guillen {c. 1190- lao (1819-82). Spanish statesman, in at least one respect the external 
1250). One of the later Proven 9 al Born at Barcelona, Xov. 13. 1819, appearance of one. Possibly, too, 
troubadours. He was born at he studied law. As a republican he the ferocious aspect of a grotesqiie- 
Toulouse, and is reported to have was elected to the Cortes in 1851. ly shaped animal in the bows had 
been a tailor. When the persecu- Prominent in the revolution of some sort of moral effect upon 
tion of the Albigenses took place 1868, he strongly opposed all ancient or uncivilized warriors, 
he wrote vigorously in their de- attempts to restore the monarchy. In the days of the oared galley 
fence, and on the persecutors’ and upon the establishment of the the figure-head was made to fill 
capture of Toulouse took refuge in republic of 1873 became president the purpose of an above-water 
Italy. In the struggle between the of the provincial council of minis- ram. Projecting further in advance 
Empire and Rome he sided with ters. He occupied a prominent of the bow than the ram below 
the former, and one of liis sirventes position in polities until 1874, water, it* was driven with such 
is a denunciation of the latter. He when the restoration drove him force against an enemy’s side as to 
also composed some notable love into retirement. He died at Madrid, cause the vessel to heel over, thus 
songs. Pron. Feegay-eera. Nov. 11, 1882. gi'^dng the submerged projection 

Figueras. Town of Spain, in Figuraie Number. Term used the opportunity of striking in a 
the prov. of Gerona. It stands in a in mathematics. In an arithmetical more vulnerable and vital part of 
fertile plain near the French progression, if the first number is a the hull. When the sail super- 
frontier, 27 m. N.E. of Gerona unit and the successive numbers seded the oar as a means of pro- 
on the Barcelona -Perpignan rly, differ from it by whole numbers, as pulsion, the figure-head ceased to 
The town is strongly fortified, with in such a series as 1, 2, 3, 4, 5, then have any practical value, but it 
a citadel built by Ferdinand VI, a new series may be formed by was retained for ornament, and 
which is considered a key to the adding together the first two as an expression of sentiment, 
frontier. There is important trade terms, then the first three terms. The Royal Sovereign, completed 
in soap, wine, leather, cork, and then the first four terms, etc. The in 1880, was the last warship built 
textiles. The town fell three times new series would thus be 1, 3, 6, for the Royal Navy to have a 
to the French — in 1794, 1808, and 10, 15. These numbers are called figure-head. In 1904 the Swift- 
1823. At the close of the civil figurate numbers. Similarly an- sure and Triumph, built for Chile, 
war of 1936-39, following the fall other series, 1, 4, 10, 20, 35, etc., were taken over by the Royal 
of Barcelona, Jan. 26, 1939, the might be formed from the second Navy, and both these vessels had 
Spanish Republican government series. bow scrolls. Many figure-heads of 

fled to Figueras, but the town was Figured Bass. In music, a bass old British warshi]:>s are to be seen 

captured by JYanco’s forces on part provided with figures to indi- in naval museums. 



Figure-Heads m the Royal Navy. 1. Marlborough, old three-decker wood.eii sailing ship now in Portsmouth harbour, 
2. Minotaur, ironclad cruiser bii^tin 1863. 3. Duke oi Wdlington, built in 1852. 4. Warrior, the first ironclad, launched 
in 1860, 5. Iris, steam and sail ironclad bnilt in 1877. 6. Figure-h^id intended for Royal Frederick, 1841 

Photos 1. 2 and 5, H. fiymorLds di Co., P ortsmonth; 3, 4 and 6, Crihh, Sonihsca 
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FIJI ISLANDS 

English Miles 



Fiji. Map oi the South Pacific islands ceded to Great 

Britain in 1874 


Figwort ( Scroph ularia ) . Large 
genus of herbs, of the family 
Scrophulariaceae. They are native 
to Europe, Asia, N. Africa, and 
America. They have tuberous or 
creeping rootstocks and opposite 
leaves ; the somewhat globular 
greenish -purple or yellow flower is 
succeeded by a two-valved cap- 
sule. As a rule they have an 
unpleasant odour. S. nodosa, the 


^ - 1 



Figwort. Leaves and flowers o£ the 
knotted figwort 


knotted figwort, is used by farmers 
to make a decoction for the cure 
of scab in swine, 

Fiji Islands. British crown 
colony, sometimes called Viti Is. 
It consists of a group of about 322 
islands and islets in the S. Pacific 
Ocean, most of which lie between 
lat. 16° and 20° S., and long. 176° 
E. and 178° W. Land area, 7,083 
sq. m. About 106 islands are in- 
habited, but only three are large : 
Viti Levu (area 4,010 sq. m.), 
Vanua Levu (2,137 sq. m.), and 
Taviuni (217 sq. m.) ; smaller 
islands are Ovalau, Kandavu, 
Ngau, Koro, and Rotuma (which 
lies 400 m. N.W. of Vanua Levu). 
The remainder are islets and 
atolls bounded by reefs. 

The islands are of volcanic 
origin, but beyond a few thermal 
springs there are no signs of recent 
activity. The larger islands are 
mountainous, rising to 4,000-5,000 
ft., densely forested in parts 
(2,230,000 acres under forest), 
abounding in valuable woods, but 
the sandalwood for which the Fijis 
were formerly noted is almost ex- 
hausted. There are many good 
harbours and a few navigable 

rivers. T h e 
climate is healthy 
and agreeable, 
the rainfall 
plentiful ; the 
mean tempera- 
ture is about 70°, 
and malaria is 
rare. The islands 
Fiji arms are subject to 


hurricanes dur- 
ing Dec.-April. 

The soil is 
extremely fertile, 
the chief products 
being coconuts 
and copra, sugar, 
molasses, pine- 
apples, yams, 
bananas, maize, 
rice, tobacco, 
and turmeric ; 
horses, cattle, 
sheep, pigs, and 
goats are reared. 

The chief exports 
are sugar, copra, 
fruit, and sici 
shell. The bulk of 
Fiji trade is W'ith 
British Commonwealth countries. 
Viti Levu has some 350 m. of 
roads and a narrow gauge rly. 380 
m. long. Fiji is one of the principal 
air stations of the Pacific, visited 
by regular services from Australia, 
New Zealand, Canada, and the 
U.S.A. Communication between 



Fiji. Native Fijian ^rl and (right) 
man, o£ Melanesian stock 


the islands is chiefly by sea. 
There are a number of radio- 
telephone stations, and cable com- 
munication with Australia, New 
Zealand, and Canada. Jn 1964 
there were 480 schools, 32 being 
under government control. Some 

160.000 of the pop. wore Christians 
(Methodism predominating) ; 

130.000 Hindu; 28,000 Muslim. 
The capital is Suva (est. 1954pop., 
30,000) on the S. coast of Viti Levu. 

A census of the population taken 
in 1956 gave the number of native 
Fijians as 148,134 ; the number of 
Indians as 169,409 ; while Euro- 


peans numbered 6,402 and part- 
Europeans 7,810. 

The Fiji Islands were discovered 
by Tasinan in 1643 ; visited by 
Cook in 1769 ; ceded by the ruling 
chiefs to Great Britain Oct. l(h 
1874. Under the constitutional 
arrangement of 1937 they are ad- 
ministered by a governor appointed 
by the crowm, who is assisted by 
executive and legislative councils. 
A fair amount of self-government 
is allow’ed ; local administrative 
units called tikina are under a 
Fijian of rank or special ability. 

After the entry of Japan into the 
Second Groat War in Dpc., 1941, 
a Fiji defence force was formed. 
Fijian units served on Bougainville 



and in other operations in the 8.W. 
Pacific. The islands were used by 
U.S, troops as a training ground. 

Filament. A high resistance 
tungsten wire in an electric lamp 
which becomes incandescent when 
current passes through it. In or- 
dinary lamps the wire is wound in 
a close coil. In “coiled coil” lamps 
the coiled filament is again coiled 
on itself, giving a concentrated 
light source of high efficiency. 
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FUament Lamp. Before 187S 
the arc lamp had the electric light- 
ing .field virtually to itself. This 
form of lighting, however, was 
available only in inconveniently 
large units, and the problem of 
“ subdividing the electric light ” 
was urgent. The obvious method 
was to develop heat in a filament ; 
but whereas existing conductors 
could produce a great deal of heat 
without destroying themselves, 
they could not emit an economic 
amount of light. In 1845 Staite, an 
arc lamp engineer, exhibited a 
lamp with a platinum-iridium fila- 
ment in a vacuum, but found that 
the metal was rapidly dissipated by 
evaporation at a temperature that 
did not give rise to a useful amount 
of light. 

The curves in Fig. 1 illustrate 
the temperature requirements of a 
filament, showing the relative 
amount of energy radiated at the 
various wavelengths at four fixed 
temperatures. Since the only 
visible radiation is that between 
0*4-0* 7 microns, the small areas 
left shaded are alone useful for 
lighting purposes. Thus at 1,000“ C. 
no light is given at all ; at 2,000° C. 
only a small fraction of the total 
energy is useful ; but further tem- 
perature rise causes a valuable 
increase in efficienev. 

V 

It was therefore necessary to 
find the material and the condi- 
tions of running that would permit 
the highest temperature to be 
maintained for a reasonable “life” ; 
and 1,000 hrs. has always been re- 
garded as the standard value for 
the latter. The chief requirement 
is evidently a high melting point ; 
but all materials evaporate rapidly 
at temperatures weU below this. 
The conductor with the highest 
melting point then kno^vn was car- 
bon (3,500° C. as compared with 
1,764° C. for platinum). Swan, who 
had seen Staite’s demonstration, 


constructed a number of carbon- 
filament lamps from 1855, but 
no practical commercial model 


Filament 
Lamp. 2. 
S w an’s 
carbon- 
filament 
Lamp of 
1878 



till 1878 (Fig. 2). This lamp had a 
thin vertical rod of hard carbon, 
but about two years later he im- 
proved on this with a filament of 
cellulose dravui through a diamond 
die and carbonised. Finally in 
1884-85 he developed the “squirt- 
ing ” process, which became 
the standard method of filament 
making everywhere. 


muir in 1906 discovered the pro- 
cess for wire-drawing the metal 
at a high temperature. The wire 
was wound between two molyb- 
denum “ spiders ” in “ cage ” form 
(Fig. 3), and run in a vacuum of 
about 10^ mm. of mercury. Its 
efficienev had reached about four 

V 

times that of the carbon lamp. 

In 1913 evaporation was reduced 
by replacing the vacuum with a 
filling of inert gas, argon mixed 
with about 10 p.c. of nitrogen be- 
ing found the most effective. To 
minimise convection loss, it was 
now necessary to concentrate the 
filament, by making it in the form 
of a closely wound spiral, which 
was supported as a horizontal 
wreath for the smaller lamps (Fig. ' 
4), or festooned in a series of Vs 
(Fig. 5) for the larger. A whiter 
light was the result, with an effici- 
ency about seven times that of the 
carbon lamp. A further improve- 
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Filament Lamp. Metal filaments : 3. Case filament for vacuum lamps ; 
4. Wreath filament for small gas-filled lamps ; 5. Festoon filament for large 
gas-filled lamps ; 6a. Coiled-coil filament, greatly magnified ; 6b. Comparison 
between coUed-coil, and coiled filaments, showing layer of inert gas around each 


Visible hobt, 
Ultra-Violet. I > 


Infra-red. 




ISOO’C 


lOOO'C. 
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Filament Lamp. 1. Relative amounts 
by filament at various wavelengths 
different temperatures. Energy used 
to 2000° C. is shaded (see 


Carbon possesses the disadvan- 
tage of evaporating at a relatively 
low temperature, but it was not till 
1898 that a better material was 
found, in the rare metal osmium, 
by Welsbach in Germany. This 
was followed by tantalum in 1903, 
but in 1904, before the latter could 
become established, the tungsten 

filament (m.p. 
\ 3370°'C.) was 

developed in 
America. At first 
it was “squirted” 
in the form of a 
» ■ » ■ ■ ■ I - 1 metal powder 

3 3-5 -4 4-£ mixed with a 

of energy emitted binder and then 

in microiw ^or 5 calcined or sin- 
as visible light up ^ 

text) tered, but Lang- 


ment was effected in 1936, by 
coiling the already coiled filament, 
as shown in Fig. 6a. This added a 
further 20 p.c. to the light output, 
making it about eight times that 
of the carbon lamp. 

Filament lamps should be run at 
their correct voltage. If this is ex- 
ceeded by 10 p.c., 38 p.c. more light 
is given, but the life falls to 300 hrs. 
instead of 1,000. Lamps for pro- 
jection purposes are designed to 
run at about this intensity. 

FUangieri, Gaetano (1752-88). 
Italian lawyer. The son of Caesar 
Filangieri, prince of ArianieUo, he 
was born at Naples, Aug, 18, 1752, 
and became a lawyer. He is chiefly 
known for his work, The Science 
of Legislation, which secured a 

ua 
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European reputation. This is unfin- 
ished, only four oiit of its six books 
being completed ; it deals with 
legislation, economics, and educa- 
tion, and shows its author as a 
thinker much in advance of his 
time. Filangieri passed much of 
his life in Spain, where he held 
appointments at court, and died at 
Vico Equense, July 21, 1788. The 
Science of Legislation was trans- 
lated into English by Sir R. 
Clayton, 1806. 

Filangieri had a son, Carlo (1784- 
1867), fhmous as a soldier in the 
French service. He began his 
career under Napoleon and saw 
service at XJlm, Austerlitz, and 
elsewhere. His name is chiefly asso- 
ciated with Sicily ; in 1848 he was 
sent there by Ferdinand II, king of 
Naples, to subdue the rebels, and 
he remained in the island as gov- 
ernor until 1855. In 1859 he was 
made prime minister by Francis II, 
king of Naples, but he soon resigned 
because his suggestions for a more 
liberal form of government were 
rejected. Made prince of Satriano, 
he died Oct. 9, 1867. 

Filaria (Lat. filum, thread). 
Genus of Nematode or threadhke 
worms, many of which are para- 
sitic in the bodies of man and other 
animals. Certain of these minute 
worms are the cause of various 
diseases, most of them peculiar to 
tropical countries. Filaria ban- 
crofti lives in its adult stage in 
the lymphatic glands, while its 
embryos, Micr<^laria sanguinis- 
’hominis, are found in the blood. 


recognized, but by far the most Standard files are single cut or 
important is the Filaria bancrofti. double cut. The cutting begins 
See Elephantiasis. at the point of the file and advances 

Filbert. Fruit of the cultivated by steps according to the intended 
hazel. In it the leathery husk is fineness of the file. After the first 
greatly extended so as to conceal cutting is finished, if the file is to 
the nut. Its proper name is be double cut, it is gone over attain 
Philibert nut, so called from with the chisel held so as to cross 
S. Philibert, whose day is kept the former cuts at an angle. Cut- 
Aug. 22 during the height of the ting surfaces of files are distin- 
nutting season. See Hazel. guished in a complete series as 

Fildes, Sir (Samuel) Luke rough, middle cut, bastard, second 
(1844-1927). British artist. Born cut, smooth, and dead smooth 



Russell 


The sizes range from a watch- 
maker’s tool, about three-quarters 
of an inch long, to hies three feet in 
length. “ Swiss ” files of super- 
hard steel have long held the field 
for jewellers’ and watchmakers’ 
work, making precision instru- 
ments, etc. Most files are provided 
with a “ tang,” a pointed end in- 
tended to be driven into a wooden 
handle. Files are cut while the 
blanks are in the soft or annealed 
state, and are afterwards hardened, 
great care being taken to avoid dis- 
tortion of their shapes. S^U in 



File. Left, double-cut rough file ; centre, single-cut 
rough file ; right, horse rasp, showing burrs 


It is conveyed by the bite of a 
mosquito, and is the cause of 
elephantiasis and haematuria. Pa- 
thological changes are due partly 
to mechanical blockage of the 
lymphatics, and partly to toxins 
elaborated by the worms and to 
secondary invasion by strepto- 
cocci. Filaria- medinensis is known 
as the guinea worm, and encysts 
under the skin of the back and legs, 
forming subcutaneous abscesses. 
The larval stage is passed in the Cy- 
clops, and the larvae probably con- 
veyed to man by impure drinking 
water. See Tropical Diseases. 

Filariasis. Disease caused by 
infection with a nematode worm 
belonging to the family Filariidae. 
Several genera and species are 


at Liverpool, 
he studied at 
Chester, South 
Kensington, 
and the Aca- 
demy schools. 

He began his 
career with 
black and 
white w'ork for 
The Graphic, 
contributing a 
sketch of Casu- 
als for the first 

number, 1869; _ 

this was, in 1874, the subject of a filing, the ability to "file a surface 
popular picture at the R.A. He flat, is still the hall-mark of a good 
illustrated Dickens’s Edwin Drood mechanic ; though machine tools 
in 1870. The Doctor, 1892 (Tate have somewhat diminished the 
Gallery), set the seal on Fildes’s importance of the art. 
reputation as a painter of senti- File (Lat. filum, thread). Mili- 
mentally pathetic subject pictures, tary term for soldiers formed up 
In 1901 he painted the official por- behind one another. In the British 
trait of Edward VII, and in 1905 army men fall in in three lines; 
that of Queen Alexandra. He was those abreast form the ranks; each 
elected A.R.A. in 1879 and R.A. man in the front rank with the men 
in 1887, and knighted in 1906. He immediately behind him forms a 
died. Feb. 27, 1927. file. When numbered off, the front 

File. Hand tool used for shaping rank man numbers for his file. If 
and smoothing metal, the total of the men in the squad 
Files are also used to is not divisible by three, the last 
sharpen saws. Many file but one, known as the blank 
varieties are used : file, has only one or two men. 
fiat, taper, round. File Fish. Member of the genus 
square, three-square Balisies of the order Plectognath% 
or triangular, half- an order of sea fish, 
round, and rat-tail Filey. Urban dist. and seaside 
or tapered round. In resort of the East Riding of York- 
flat files both faces shire, England. It is 7^ m. S.E, of 


and edges may be cut ; if one edge Scarborough on the railway, and 
is left smooth the file is said to is pleasantly situated on the cliffs 
have one “ safe- 
edge.” The best 
files are made of 
the finest crucible 
cast steel ; the 
cutting edges are 
formed by means 
of a short chisel, 
held at an angle 
on the “ blank,” 
as the uncut 
shape is called, 
and struck with a 
hammer. A rasp 
is a file in which 
a series of strong 
burrsaremado by 

a pointed punch. courtesj/ of British RalltDai/$ 
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overlooking Filey Bay. It pos* Apart from its use for articles for Filler. A word used m several 
sesses a fine stretch of firm sand, personal adornment, filigree decor- senses, e.g.^ a vessel for filling 
a good promenade, and golf links, ation was used in medieval times others ; a man who fills barrows 
Here is also situated a large per- to embellish reliquaries, and, from or trucks with excavated material 
manent holiday camp. Filey this, detached lacework in Gothic in preparing ground for building 
Brigg, on the N. part of the bay, architecture is sometimes called and ci\dl engineering works ; and 
is a ridge of sandstone stretching filigree work. {See Byzantine Art, especially any packed material 
^ m. out to sea. S. Oswald’s, a illus. f), 1609.) surrounded by wrapping, 

cruciform building, partly of There are two types of filigree More important is the use of 
Norman work, partly Early Eng- glass : (1) interwoven or spirally the word to include fillers or ex- 
lish, is the chief church. Until twisted clouded or coloured threads tenders used in manufacturing pro- 
recently the boundary between the embedded in the gla.ss ; (2) surface cesses to impart strength, dura- 
E. and N. Ridings of Yorkshire decorations or other ornaments bility, resistance to abrasion, good 
separated this church from the carried out in glass threads. electrical properties, etc. The 

town proper. A gunnery school Filipinos, Name of the native table shows a useful classification 
and infantry training centre were inhabitants of the Philippine of fillers of this kind. 


established for the R.A.F. Regi- 
ment at Filey during the Second 
Great War. Pop. (1951) 4,764. 

Fiiibranclriata. An Order of 
molluscs belonging to the Lamelli- 
branchiata, often called the bi- 
valves. Members of this order 
have filamentous gills. 


Fibrous Fillers 



Paper Pulps Rag Flocks 


Filibuster, Term, probably of 


Non-Fibrous Fillers 


Dutch origin, originally applied to 
the buccaneers or 17th century 
pirates infesting the Spanish- 
American coasts and later to the 



Graphite 
Carbon Black 


Slate Dii.st 
Asbestos Dust 


! 

Clay 

Talc 


Magnesite French Chalk 


irregular adventurers who organ- 
ized expeditions in Spanish- Ameri- 
can revolutions; e.g, Lopez against 
Cuba (1850-51), Walker against 
Nicaragua (1855-60). Metaphori- 
cally it denotes a member of an 
American legislature who attempts, 
either singly or as one of a group, 
by means of tactics permitted 
under its rules of procedure, to 
prevent or delay the passing of a 
resolution approved by the major- 
ity. In the U.S. senate in 1908 
Senator La Follette spoke con- 
tinuously for 18 hours against a 
currency bill, and in 1935 Senator 
Huey Long for 16 hours against 
the extension of the National In- 
dustrial Recovery Act. 

Filigree (Lat. flum^ thread ; 
granum, grain). Form of decora- 
tive work carried out with fine wire 
of gold, silver, or copper. It has 
been used for jewelry and orna- 
ment from prehistoric times, some- 
times alone, sometimes in com- 
bination with solid metal, enamel, 
and precious stones. The Etrus- 
cans and later the Byzantines 
combined filigree work with granu- 
lation — a type of decoration con- 
sisting of small and large bads. 
In early work the dainty wire 
patterns wer,e attached to metal 
plates, and when the space be- 
tween was filled with enamel it was 
known as filigree enamel. Treat- 
ment varies a good deal. Indian 
work is mostly floral, very thin 
wire filling in the space between 
the outline of thicker flattened 
wire. Maltese filigree is like cobweb- 
by lace, as is much from Portugal 


Islands {g.v.). The Filipinos Most of these fillers are found 
belong to tribes of Malayan stock, useful in the manufacture of paper, 
The Liga Filipina was founded plastics, paints, hard rubber, etc. 
about 1890 by Dr. Jose Rizal Barytes, chalk, china clay, 
{q.v,) with the object of securing gypsum, talc, silica, and slate 
more freedom for the inhabitants dust are used as fillers in paint, 
than they then had under Spanish not solely for the purpose of cheap - 
rule, and subsequently the term ening it but to improve its general 
Filipino came into general use. qualities, notably durability. In 
Fillaxi (d. c. 777). Scottish paper-making, loading with such 
saint. According to the Aberdeen fillers as barytes, whiting, or 
breviary, he was the son of S. titanium oxide, assists the produc- 
Kentigern, and early in life be- tion of a high degree of whiteness 
came a monk. He lived for some and opacity, 
years in a cell near St. Andrews, In the rubber industry {e.g. 
where he was later elected abbot, rubber tires), zinc oxide, carbon 
He retired to Glendochart in black, lamp black, and occasion- 
Perthshtre, where he founded a ally whiting and fossil meal in- 
church. He was buried at Strath- crease durability, resilience, and 


fillan. His festival is on Jan. 9. 



By permission of the Director, Victoria 
& Albert Museum, South Kensington 


resistance to weathering. 

Synthetic resins and plastics, 
particularly of the bakelite type, 
mixed with such fillers as asbestos 
fibre, cotton flocks, wood flour, 
and mica, yield a powder which 
can be filled into the moulds of 
heated presses. Under the in- 
fluence of heat and pressure the 
resin liquefies and, with the filler, 
bonds into an infusible form with 
great mechanical strength, good 
electrical properties, resistance to 
heat and temperature changes, 
and unaffected by moisture and 
solvents. 

Vulcanised rubber for the elec- 
trical industries may be com- 
pounded with mineral fillers ac- 
cording to requirements. Pow- 
dered cork in linoleum ; whiting 
and powdered graphite in solid 
lubricants ; and mineral sub- 
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stances for loading certain tex- 
tiles are other instances of the 
use of aUers. „ Langton 

Paiet (Old Fr. filet, attle 
thread). Term in architecture, 
signifying a narrow moulding or 
flat band in a moulding. It is also 
used to indicate the flat ridge 
between the flutes of a shaft. See 
Fluting ; Moulding. 

Fillmore, Millari) (1800-74). 
President of the U.S.A. Born 
Feb. 7, 1800, in New York state, 
the son of a settler, he had a rough 
boyhood. Apprenticed to the cloth 
trade, he began to study law, and 
earned a livelihood by teaching at 
Buffalo until qualified to practise. 
This he did at Aurora, where he 
was soon the head of a prosperous 
firm. In 1829 he entered the legis- 
lature of New York. In congress 
he sat as a Whig, 1833-35 and 
1837-43, becoming a prominent 
speaker in the house of representa- 
tives. In 1848 he was chosen vice- 
president, and on July 9, 1850, on 
Tavlor’s death, he succeeded to 
the presidency. 

On the slavery question Fillmore 
was a moderate. On the one side 
he pressed forward in 1850 the 
fugitive slave law and other mea- 
sures of compromise ; on the 
other he had supported legislation 
for preventing the extension of 
slavery outside the existing slave 
states. But the Whigs declined 
to put Fillmore forward again ; 
when he stood for president, 1852, 
only one state supported him ; 
and his term ended March 4, 1853. 
He died at Buffalo, March 8, 1874. 

Film. A flexible material used 
in photography in place of glass 
plates as the support of the sen- 
sitive emulsion in the making of 
negatives. The advantages of film 
are reduction of weight and the 
facility of loading the camera and 
developing the negatives without a 
dark room, and non-liability of the 
negatives to breakage when stored. 
Celluloid was formerly almost ex- 
clusively used as flexible support, 
but has now been largely replaced 
by an acetate base which is non- 
inflammable. Paper is employed 
in some recording instruments 
such as oscillographs and cardio- 
graphs. The sensi ti ve film is gener- 
ally used as a long band backed 
with a longer band of black paper, 
wound together as a spool or 
bobbin. The extra length of paper 
at each end allows of the spool’s 
being inserted in one chamber 
of a film camera, and then of the 
film’s being wound on to a second 
but empty spool after exposure. 
Owing to the enveloping black 


paper both operations can be done 
in full daylight, and material for 
any number of photographic sub- 
jects can thus be carried and used 
without a dark room. In the minia- 
ture film cameras using 35-mm. 
perforated film, the paper backing 
is dispensed with, the film being 
loaded into a light-tight cassette 
which is inserted in the camera 
from which it passes into a similar 
holder or is rewound into the 
original cassette before removal 
from the camera. A limited use 
of unbacked film is also made in 
other sizes of specially designed 
cameras. The so-called “ daylight 
loading ” of film cameras was in- 
troduced commercially in 1891 by 
the Eastman Kodak Co. for the 
Eastman roll-film introduced in 
1889. Emulsion-coated film of 
stiffer substance is also used in 
cut pieces, and is handled in the 
same way as dry plates. 

Fn^M Pack. This is a carton of 
cut films placed one behind the 


other, each with a protruding paper 
tab attached and so arranged that 
by drawing out the appropriate tab 
the film which has been exposed 
is drawn round to the back, leav- 
ing the next film in position for 
exposure. The film pack is a 
daylight loading device and is 
placed in the camera in a special 
adaptor which replaces the usual 
dark slide. A film strip is a strip 
of perforated film 35 mm. wide 
of the type marked as safety, 
carrying a series of photographic 
images adapted for optical but not 
for^ cinematographic projection. 
It is not bound between glass or 
other protective medium. The 
usual size of each frame is 36 mm. 
long by 24 mm. wide. The film 
strip has largely replaced sets of 
lantern slides for educative and 
instructional purposes. A film 
strip projector is an optical lan- 
tern, automatic or semi-automatic 
in action, specially designed for 
the projection of film strips. 


FILM : A 20TH-CENTURY ART FORM 

This article examines the varied types of entertainment and inform- 
ation which moving pictures provide. For the scientific, technical, 
historical, administrative, and legal aspects of the industry, 

see Cinematography 


In the cinematograph trade the 
word film is generally used in the 
U.K. not only for the photographic 
film itself but for the sequence 
of pictures as projected from that 
film on the screen, being thus 
analogous with a play or a novel, 
and therefore suitable for con- 
sideration as a work of art. The 
corresponding American term is 
motion picture or “ movie.” 

The earliest cinematograph films, 
in the late 1890s, were content 
with the w’onder of recording 
mere incidents of movement of 
the “ train coming into a station ” 
kind. These simple experiments 
wore the historical basis of a highly 
developed art, the later additions 
of sound and* colour having only 
enlarged the scope of the same 
art, the es.sence of which is to 
awaken particular impressions and 
responses by the creation of an 
illusion of reality within its own 
conventions, the chief means of 
illusion still being movement. 

The simplest form is seen in th(‘ 
news film, which was originated as 
early as 1896 with a film of the 
Derby shown in London on the 
evening of Derby day. Most 
cinemas include in their pro- 
gramme a series of brief topical 
films, a spoken commentary usu- 
ally supplementing such sounds as 
were actually recorded with the 
taking of the pictures. The items 


filmed are almost always pre- 
arranged public events and sport- 
ing occasions. Only rarely is a 
film camera fortunate enough to 
pick up an unexpected item of 
news, though this has sometimes 
happened either through intelli- 
gent anticipation or through luck, 
as in the filming of the 1913 Derby 
when a camera at Tattenham 
Corner recorded the tragic incident 
of Emily Davison throwing her- 
self in front of the King’s horse, 
or when the screen was able to 
show clearly that a goal in the 1932 
F. A. Cup final was kicked from the 
wrong side of the line. 

Closely allied to the news films 
are the topical feature films, in- 
cluding fashion displays and per- 
sonal interviews, and the so- 
called “ travel ” films, which are 
in effect conducted tours in un- 
familiar parts of the world. The 
latter were first popularised during 
the opening decade of the 20th 
century by such enterprises as 
Hale’s Tours of the World. Travel 
films, like nature films, form a 
considerable proportion of those 
designed primarily for educational 
purposes, which also include tho^ 
which illustrate by the aid of ani; 
mated diagrams various branches 
of science. 

A variation of informative fea- 
ture film was seen in the American 
series. The March of Time, which, 
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beginning in 1935, led the way 
in the judicious selection of factual 
camera shots to give point and 
purpose to a single topical theme. 
A more purposeful exploitation of 
“the creative treatment of reahty ” 
was the “ documentary,” as de- 
veloped by John Grierson and 
other film-makers in the late 1920s. 
These records of life and industry 
are based on factual material but 
use an imaginative interpretation 
of the subject. They can focus 
on high lights and striking con- 
trasts, and may reveal an under- 
lying rhythm to which the music 
and spoken commentary of the 
sound track give emphasis. 

Tricks and Devices 

In a class by themselves are 
what were once known as trick 
films, using to the full the camera’s 
power of illusion in startling or 
amusing ways, e.g. by double ex- 
posure, backward projection, ul- 
tra-slow or ultra-rapid exposure. 
Though the trick film as such has 
become a rarity, its devices have 
been fully employed in other 
types of films, from the “ slow- 
motion ” informative film reveal- 
ing the full grace of athletic move- 
ment and the “ rapid motion ” 
educational film {e.g. showing the 
growth of flowers) to the use of 
illusory effects in fantastic films 
like The Invisible Man, Blithe 
Spirit, or A Matter of Life and 
Death. Very early films of this 
type were made by a French 
director, Melies, e.g, A Trip to the 
Moon (1902). Other often-used 
devices, or tricks, include the super- 
imposing of background scenery, 
the use of small scale models, and 
the “ doubling ” of a star actor’s 
part for the more violent kind of 
incident ; also such methods of 
switching from one scene to an- 
other as the “fade,” the “dissolve,” 
and the “ wipe,” terms which ex- 
plain themselves. 

The trick film was also the par- 
ent of the animated cartoon, 
which brings drawings to life. 
Cartoons date from 1908, when 
Cohl made his Phantasmagoria. 
Their popularity was ensured with 
the invention of Pat Sullivan’s 
Felix the Cat in 1917. With 
the coming of sound the fore- 
most place in this field was taken 
by Walt Disney, first with Mickey 
Mouse, then with the SiUy Sym- 
phonies and such ambitious full- 
length cartoons as Snow White 
and the Seven Dwarfs. Film- 
makers in many countries — ^not- 
ably U.P.A. in the U.S.A. — sub- 
sequently developed the animated 
cartoon to still greater subtlety 
and sophistication, 


But by far the maj ority of films 
made are dramatic narratives (or 
photoplays, as they are called in 
the XJ.S.A.) enacted by profes- 
sional actors from specially pre- 
pared scripts with a background, 
as often as not, of specially made 
scenery ; and subsequently col- 
lated and given continuity and 
shape by expert editors. The 
primary purpose of such films is 
to entertain. Sometimes the 
stories are new; sometimes they 
are adapted from existing novels 
and plays. The source of origin 
of a film story does not in itself 
appear to affect either its box- 
office success or its worth as a 
work of art. 

For better or worse, the general 
standards of film story, as well 
as those of acting and technical 
accomplishment, were set by the 
U.S.A., which obtained virtually 
a world monopoly in film pro- 
duction during the First Great 
War, and maintained its com- 
manding commercial position for 
many years, Hollywood becoming 
the world centre of the film 
industry. For too long the general 
artistic' level remained low. The 
box-office came first, and the 
average Hollywood silent film, 
designed to appeal to the unedu- 
cated masses throughout the 
world, was based either on senti- 
mental romance, equivalent to 
that found in cheap novelettes, or 
on crude sensationalism. Humour, 
having a universal appeal, received 
a better showing, especially as an 
artistic genius in Charles Chaplin 
was found to show the way. But 
of wit, of intellectual content, of 
intelligent appreciation of human 
problems, or of insight into any 
but the most supeifficial human 
emotions, there was almost 
nothing. Technical achievement 
was immense, artistic achieve- 
ment negligible. 

European Bevdlopiuents 
European countries approached 
the new art more seriously. The 
U.F.A. productions of Germany 
during the 1920s were in advance 
of their time, and their experi- 
ments in reflecting the researches 
of the psycho-analysts, as seen in 
such films as The Cabinet of Dr. 
Caligari (1919), attracted atten- 
tion no less than their bold experi- 
ments in novel photographic 
“ angles,” unusual lighting, and 
atmospheric suggestion. Later 
German films, e.g. Madchen in 
Uniform, Westffont, Emil and the 
Detectives, The Captain of Kope- 
nick, were revolutionary in their 
delineation of character, their 
development of dramatic tension, 


their accuracy in psychology. 
The experiments were abruptly 
ended in 1933 with the seizure of 
power by the Nazis. 

France evolved a highly indi- 
vidual style of film drama, distin- 
guished by a spritely and mordant 
wit, seen at its best in the early 
films of Rene Clair, e.g. Sous les 
Toits de Paris (1930) sftid Le 
Mdliou (1931), but echoed in such 
later films as La Kermesse Hero- 
ique (1936), Un Carnet de Bal 
(1937), La Femme du Boulanger 
(1939), and Les Enfants du Para- 
dis, wffiich was made during the 
German occupation. These mem- 
orable German and French films 
were made at trifling cost com- 
pared with the huge sums ex- 
pended by Hollywood ; nor were 
they great commercial successes. 

Where British Films Excel 
For some years after 1918 British 
film drama was mainly content with 
imitating the conventions of Holly- 
wood. Such directors as Alfred 
Hitchcock, Anthony Asqmth, and 
Alexander Korda were the filrat to 
establish artistic standards which 
were more satisfactorily indigen- 
ous, and by 1939 British films 
were ready to challenge compari- 
son at least in quality with Holly- 
wood products, whatever they 
laeked in quantity. A particu- 
larly happy vein was discovered 
in historical and biographical sub- 
jects, demanding a blending of 
accuracy in factual detail with 
imaginative treatment of char- 
acter. A good example of this 
was Korda’s The Private Life of 
Henry VIII (1934), Another 
British characteristic that has 
lent itself to successful treatment 
in British films is an affection for 
the authentic recording of familiar 
scenes and objects of daily life in 
and around the homes of ordinary 
people. British directors have 
been able to discover the stuff of 
appealing film drama in buses, 
trains, bicycles, motor coaches, 
suburban shops, village inns, fac- 
tory canteens, humble breakfast 
tables, back yards, air raid shel- 
ters, and even, as in Hue and 
Cry (1947), the bombed ruins of 
London. One need search for 
examples no farther back than 
Millions Like Us (1943), Tawny 
Pipit (1944), Waterloo Road 
(1944), and Brief Encounter (1946). 
In place of the Hollywood formula 
of stock figures in startling sur- 
roundings, many of the best 
British films have offered aU the 
rich oddities of native character 
against a background that is 
deliberately humdrum. The great 
heritage of English literature and 
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English drama, from Shakespeare 
to Shaw, provides another field 
for the British film which, in spite 
of isolated successes, has scarcely 
begun to be tapped. 

That the Hollywood standards 
have slowly improved, however, 
becomes obvious if the list of 
awards of the American Academy 
of Motion Pictures, Arts and 
Sciences, is studied from its in- 
ception in 1927. The Hst includes 
All Quiet on the Western Front 
(1930), The Life of Emile Zola 
(1937), Gone With the Wind 
(1939), Gentleman’s Agreement 
(1947), All the King’s Men (1949), 
All About Eve (1950), An Ameri- 
can in Paris (1951), Marty (1955), 
Around the World in 80 Days 
(1956). To this list might be 
added Mr. Deeds Goes to Town 
(1936), Green Pastures (1936), 
Louis Pasteur (1936), Citizen 
Kane (1941), The Best Years of 
Our Lives (1946). Moreover, from 
the coming of sound films and the 
consequent elimination of mere 
miming, American film actors, in 
spite of intense “ off-stage ” pub- 
licity, quickly schooled themselves 
to a natural style of acting which 
took British actors a whole decade 
to emulate. Hollywood’s pre- 
eminence in the making of elab- 
orate musical films remains un- 
challenged. So do the American 
comic films ; there have been no 
British equivalents of the Marx 
Brothers, Laurel and Hardy, or 
Abbott and Costello. 

Compared with the stage, the 
film has proved itself to be un- 
limited in its range of subject. 
It can annihilate time and space, 
can portray a man’s innermost 
thoughts, show a thousand actors 
at once or reveal the almost im- 
perceptible twitch of an eyelid. 
With equal ease it enables the 
spectator to follow a procession 
through the streets of modern 
London or across the deserts of 
ancient Egypt. From the camera 
the spectator borrows an all-seeing 
eye ; and among other things that 
eye cannot fail to catch many 
glimpses of beauty. The all-seeing 
eye moves rapidly. Shakespeare’s 
Romeo and Juliet is divided into 
22 scenes. Thalberg’s film version 
had over 260, many of them no 
more than momentary. There 
were 239 separate camera scenes 
in The Private Life of Henry VTII. 

The life of a film is short but 
intense, for it can be seen simul- 
taneously in every part of the 
world. In Great Britain its life 
usually consists of a preliminary 
nm at -one or two cinemas in the 


west end of London, followed im- 
mediately by a general and al- 
most simultaneous release to the 
suburbs and provinces, where it 
is seen for no more than one week, 
and seldom again. After this it is 
assumed that everybody who 
wishes to see it has done so. A 
few cinemas speciahse in the re- 
showing of earlier favourites, but 
general revivals are reserved for 
only a few films. The British Film 
Institute, through the National 
Film Archive, created a valuable 
eollection of films and through the 
National Film Theatre, London, 
provides opportunities of seeing 
a range of film classics. 

Social and Moral Influences 

This powerful art form has been 
made the medium for information, 
education, commercial advertising, 
propaganda (especially in the 
U.S.S.R., which nationalised its 
film industry in 1919), and, above 
all, entertainment. The extent of 
its social and moral influence has 
been debated from the very out- 
set, ever since the exhibition in 
1896 of a film called The Kiss. 
Much has been heard of the harm- 
ful influences of “ the pictures ” ; 
it is in the nature of things that 
any beneficial influences should 
remain unstated and incalculable. 
The moral effect of watching gang- 
sters at work may well be bal- 
anced by that of watching police- 
men at work. Voluntary censor- 
ship on both sides of the Atlantic 
protects the public from certain ex- 
cesses, For the rest, all that can 
be said with certainty is that the 
film-going habit has become deep- 
ly ingrained among many millions 
of the world’s inhabitants, and 
that any improvement in the artis- 
tic standards of the commercial 
film is a sure reflection of im- 
provement in public taste and 
public demand. See Censorship. 

Gordon Stowell 

Bibliography, The Romance of 
the Movies, L, Wood, 1937 ; 
America at the Movies, M. Thorp, 
1939 ; Documentary Film, P. 
Rotha, 1939 ; The Film Answers 
Back, E. W. and M. M. Robson, 
1939 ; Design for Moving Pictures, 

E. Garrick, 1941 ; Movie Cavalcade, 

F. M. Speed, 1941 ; The ' Film 
Sense, S. Eisenstein, trans. J. Leyda, 
1943 ; Film, R. Maxwell, 1944. 

Film Censors, British Board 
OF. Organization established by 
the British film industry to formu- 
late and administer a code of 
voluntary censorship of films 
produced or exhibited in Great 
Britain. The first president, G. A. 
Bedford, was succeeded in turn by 
T. P. O’Connor, Edward Shortt, 
Lord Tyrrell of Avon, and Sir 


Sidney Harris. The board has no 
legal power to enforce its code 
but an exhibitor who offends may 
have subsequent supplies of films 
withheld, while a producer who 
offends ^ may be refused facilities 
for exhibiting. A film banned by 
the board is not necessarily ex- 
cluded from public exhibition : a 
local authority may decide that it 
may be exhibited. Also there is 
no control over films exhibited 
by private film societies. 

^ The policy of the board is de- 
signed to safeguard morals, eschew 
politics, and to avoid the cruel or 
vicious in life. Films are not 
passed for exhibition if they in- 
clude scenes depicting cruelty to 
animals ; nor are films which 
might offend religious suscepti- 
bilities. Until May 10 , 1941, 

when the building was destroyed, 
the headquarters of the board was 
at Carlisle House, Soho, built by 
Wren in 1670. See Censorship : 
Hays Office. 

FUmer, Sir Robert (d. 1653). 
English political writer. Edu- 




uttucu itu jLiiniLy ooliege, 

bridge, he was a staunch royalist, 
and suffered much during the 
Civil War. His political treatises, 
mostly published posthumously, 
are of an absolutist character, 
defending the patriarchal theory 
of the origin of government, and 
attacking the doctrines of Hobbes, 
Milton, and others. The most im- 
portant is Patriarcha, published 
1680 and to which Locke replied in 
his Treatise on Government. Fil- 
mer died May 26, 1653. 

Film Institute, The British 
Organization set up in 1933 to col- 
lect information, promote coopera- 
tion between teachers and the film 
industry, advise govt, depts. and 
schools on production and use of 
films, encourage research, and 
maintain a national film library. 
It receives an annual grant, at 
first derived from the Sunday 
cinematograph fund, later direct 
from the treasury, and has a board 
of governors representing govt, 
depts., educational bodies, and 
bodies connected with the film in- 
dustry. Its h.q. is at 164, Shaftes- 
bury Ave.iue, London, W.C.2. 

The National Film Theatre,' 
London, established under the aus- 
pices of the Institute in a specially 
constructed temporary building aa 
part of the Festival of Britain, 
1951, continued to show films of 
special interest, British and foreign, 
old and new. Construction of a 
permanent building started in 1957, ' 

Filmy Fern. Ferns of delicate 
texture belonging to the gen^”" 
Trichomane^ and HyrmnophyUm^i 
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The leaves arc so thin in substance 
that they are more or less pellucid, 
and lose moisture so rapidly that 
they are found gromng only where 
the atmosphere is humid. Conse- 
quently in cultivation they require 
to be kept in a closed case. The 
filmy ferns proper form the genus 
Hynienophylluni, of which H. 



Filmy Fern. Leaves of Hymeno- 
phyllum tunbridgense 


tunhridgense is a well-known Euro- 
pean form, with leaves only two 
or three inches long, growing in 
matted sheets on moist, shaded 
rock. The Killarney fern {Tricho- 
rtianes radicans) is larger, with 
leaves as much as a foot long. 

Filon, Pierre Marie Augustin 
(1841-1916). French author. The 
second son of the historian, Charles 
Auguste FUon (1800-75), in 1867 
he was appointed tutor to the 
Prince Imperial, only son of Napo- 
leon III, and after the Franco- 
Prussiari War he accompanied the 
prince to England. He died at 
Croydon, May 13, 1916. Besides 
numerous studies of English life 
and literature contributed to 
French reviews, his voluminous 
works include Guy Patin, Sa Vie 
et Sa Correspondance, 1862 ; 
Histoire de la Litterature Anglaise, 
crowned by the Academy, 1883 ; 
Nos Grand-Peres, 1887 ; Prosper 
M6rim6e, 1898; De Dumas a 
Rostand, 1898 ; and La Caricature 
en Angle terre, 1902. His son Louis 
(1875-1937) became a leading 
English mathematician. 

Filter, Device for removing 
suspended matter from fluid. When 
matter is removed from a fluid by 
passing through a medium having 
holes smaller than the particles, 
for instance through wire gauze or 
perforated metal, the medium is a 
strainer rather than a filter. A 
filter proper may have holes very 
much larger than the particles re- 
moved, separation being effected 
bv the trapping of the particles in 
the angles, narrow channels, and 
comers of the mass of the filtering 
body. In general, the greater the 


thickness of the filter, the finer the 
filtration ; a large thickness of a 
coarse body has the same effect as 
a smaller depth of a finer body ; e.g. 
a layer 3 ft. deep of fine sand is 
equivalent to a layer one -eighth 
of an inch thick of fine kieselguhr. 

A filter may take the form either 
of a sheet or of a mass of granular 
material held in a container. The 
commonest materials used as 
sheet filters are paper, cloth, porous 
stone, asbestos sheet, and sintered 
materials. Typical loose materials 
used as filters are sand, carbonate 
of lime, paper-pulp, powdered 
charcoal, kieselguhr, asbestos. 

Sand Filters. Used mainly for 
the filtration of water, these are of 
three types : (1) slow sand filter, 
which is a layer of sand 2-3 ft. 
thick above a layer of gravel 
1-2 ft. thick, covering often many 
acres. Water percolates through 
under gravity and is then pumped 
away. A rate of 1 to 2 gallons per 
sq. ft. per hour is usual ; (2) rapid 
sand filter — a layer of sand in a 
large concrete open tank, used 
mainly for the preliminary purifi- 
cation of water from mud ; it gives 
only a moderate degree of fitra- 
tion ; (3) pressure sand filter : in 
this, hydrate of , aluminium is 
generally used in conjunction with 
the filter bed, which is enclosed in 
a cylindrical tank into w^hich the 
water is pumped under pressure ; 
a flow of 100 gallons per sq. ft. of 
filter surface per hour normally is 
attained. The filtering medium is 
fairly fine sand, and the pressure 
used does not in general exceed 
20 lb. per sq. in. This type of 
filter is suitable for swimming 
baths and industrial installations. 

Cloth Filters can be classified 
under the following headings : (1) 
filter press (v.i.) ; (2) rotary filter, 
the usual type of which is a hori- 
zontal drum divided into separate 
sector compartments, the curved 
surface being covered with filter 
cloth. The filter is mounted to 
rotate on its longitudinal axis half 
submerged in the liquid to be 
filtered. As each section becomes 
submerged a valve puts it into 
communication with a vacuum 
pump which draws the liquid 
through the cloth surface, leaving 
the solid to form a cake on the 
outside. When in the course of 
the rotation the section emerges 
from the liquid the suction is con- 
tinued to dry the cake, and some- 
times wash water is applied at this 
point. Before the drum completes 
a revolution, the cake is scraped 
off by a stationary knife, or blowm 
off, or otherwise removed, and the 
cloth surface thus cleaned is ready 


for another cycle ; (3) bag filter : 
this usually consists of a number of 
bags, each about 6 ft. long and 9 ins. 
in diameter, their necks tied each 
to a short pipe by which liquid 
enters the interior of the bag from a 
tray supplied wdth the liquid to be 
filtered. Each pipe fits tightly into 
a hole in the bottom of the tray. 
This filter is effective in removing 
slimy deposits where high pres- 
sures are inadmissible ; (4) gravity 
filter, which consists of cloth bags 
with a drainage frame inside them. 
Several are supported in a closed 
tank to which hquid is supplied 
under a pressure of 10 to 20 ft. 
gravity head. The liquid flow^s 
through the cloth into the centre 
of the bag and a nipple provides an 
outlet through a liquid-tight joint 
to the outside of the tank, where 
the filtrate is collected in a gully. 

There is a very large variety of 
filters using finely porous material 
such as unglazed porcelain, com- 
pressed asbestos, compacted kiesel- 
guhr, or edge-filtration through 
paper. The “Metafilter” (Fig. 1), 
suited to fine clarifications of many 
different types, is a combination of 

filter (in which 
the filtering 
surface is 
made up of 
the edges of a 
large number 
of rings 
spaced ac- 
curately a 
few thou- 
sandths of an 
inch apart) 
with a fine fil- 
ter bed, such 
as powdered 
carbon or 
kieselguhr, 
forming a lay-* 
er over it and 
Fihvr Bed firmly sup- 

Filter. Fig. 1. Metal ported bv the 
edge filter which uses tn^talLb 
the spaces between a 
number oi metal structure. The 
rings as the filtering actual filter- 
medium -g carried 

out by the bed ; the porosity and 
chemical or physical nature of this 
can be varied to eliminate bacteria 
or remove precipitates, to withstand 


Metafiker Rmgz 



chemical attack or temperatures 
from below 0°C. up to red heat. 

The “ iStreamline ” filter was 
developed from a discovery made 
during the study . of streamline 
flow, when it was found that paper 
joints separating sheets of glass 
between which the shape of stream- 
lines was being studied had the effect 
of permitting flow past their edges 
and at the same time removing 



FILTER 

extremely finely divided mate- 
rial. This discovery gave a filter 
in which many sheets of suitable 
paper were superimposed with their 
edges all in line to form a filtering 
surface. In the filter shown in 
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Filter, Fig. 2. Paper pack (left) and 

filter body (right) for edge filter. 

Fig. 2, the paper rings composing 
it are about two inches in diameter 
with a half-inch diameter hole, 
forming a drainage pipe in the 
middle. The pack is mounted in 
a filter body, and liquid forced 
through from the outside to the 
central hole, by pressure or by 
suction. The solids collect on 
the outside. This type of filter is 
fine enough to remove colloidal 
particles. 

In the.“ Ultrafilter ” (Fig. 3), the 
filtering medium is a film of exces- 
sively fi^ne porosity, often produced 
by treating a surface 
with a solution of 
nitro- cellulose and 
precipitating the 
cellulose by immer- 
sion in water. The 
resulting: translucent 




Filter. Pig. 3. TJltrafilter which 
can be used for pressures up to 12 
atmospheres with about one sg. in. 
of filter surface. Funnel (D) car- 
ries the filtering membrane on the 
perforated plate and is clamped by 
wing nuts to cone (C) containing 
liquid. Cover (B) is tightened and 
pressure applied through regulating 
valve (A). Left. Filter assembled 


film is covered with tiny pores, 
small enough to prevent the pas- 
sage of colloidal particles down to 
one hundred-thousandth of a milh- 
metre. The “Ultrafilter” works by 
straining and is consequently very 
easily cleaned by backflushing ; but 
the technique of its use is difficult, 
as the film is excessively delicate 
and the filter usually has to be 
operated under very high pressure. 
Construction of a large size “Ultra- 
filter ” is scarcely practicable. 


filter press 

sheets are mounted in a speciallv 
constructed press (Kg. 4 ), buM 
closely on the lines of a filter press. 
Though the asbestos sheets, which 
are expensive, can be cleaned to 
some extent by washing, it is 
generaUy found that they have to 
be discarded rather frequently. 

The sintered glass filter (Figs 5 
and 6 ) is popular for laboratory 
^lass particles are first 
classified by sieving within suitable 
dimension limits, and then heated 
in^ layers of the right 
thickness to near melt- 
ing point, which causes 
them to adhere together. 
Porosity precise to al- 
most any desired degree 
can be obtained in this 
medium. See Filter 
Press; Filtration. 



Filter. Fig. 4. Asbestos fibre sheets mounted 
on a press frame with screen mechanism 
for tightening 

Coujtcsy of British Filters 


A filter of unglazed porcelain is 
still widely used for the filtration 
of water for drinking. The action 
here also depends on the ex- 
tremely fine pore size of the ma- 
terial. The pores, although larger 
than those of the “Ultrafilter,” will 
remove bacteria, but not viruses. 
The filter 



is 

usually a hol- 
low cylinder 
with a spigot 
outlet project- 
ing through 
the bottom of 
a container. 

It is easy to 
use, but diffi- 
cult to clean 
on the outside 
andimpossible 
to clean on 
the inside. A 
similar filter is made from kiesel- 
guhr lightly cemented and pressed 
into solid form; this removes bac- 
teria and filters quicker than a 
porcelain filter ; it is even more 
fragile. 

A widely used type of filter is 
made of sheets of compressed 
asbestos fibre, sometimes of vary- 
ing degrees of porosity but with a 
closeness of structure sufficient to 
remove bacteria and spores. Tlu^ 


Filter. Fig. 5 (left). Sin- 
tered glass discs which 
can he used in ordinary 
funnels. Fig. 6 (right). 
Funnel of Buchner type 
with the sintered glass 
septum fused in 


Filter Press. Device for sepa* 
rating solids from liquids by filtra- 
tion under pressure. The earliest 
filter presses consisted of frames 

supporting filter 
cloths placed side 
by side or piled 
upon one another 
and held together 
in a screw press. 
This structure is 
still the basis of a 
filter press ; but 
pressure is now 
applied to the 
liquid to force it 
through the ass- 
embly, and it is 
this pressure, 
rather than that holding the plates 
together, which is in mind when 
the filter press is referred to. 

There are two main types of filter 
press: (1) for removal and collec- 
tion of precipitates from liquids, 
the usual filter press ; (2) for the 
expression of liquids from solids, 
often called an extraction press. 

Filter presses proper can be sub- 
divided into (a) the recessed plate 
type filter and (h) the flush plate 
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C£jst-/ron 
'ccjsc. 


Ho/ZoiV cyJ/nt:/er of 
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Filter. Types used Sor air and water. Above : polarite 
pressure filter ; A, spreader plate ; B, sand bed ; C, layer 
of polarite ; D, graded gravel ; E, nozzle plate ; F, noz- 
zles ; G, stay rod ; H, air main ; I, unfiltered water 
inlet valve ; K, wash water outlet valve ; L, drain valve; 
M, filtered water outlet valve ; N, filtered water outlet 
pipe ; 0, washwater drain sump. Top centre, air filter 
for motor car engine, felt cylinder at right. Below, 
small sand filter shown in section 
Candy Filter Co. Ltd. 
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Unfr/teredf Fvister /n/e-t 


Water filter, with en- 
larged porcelain cylinder 


4^*" Gratae/ 


\ 

^-'Cocrrse 




Petrol filter for motor car 
engine. Above left, air filter 
for vacuum pump to prevent 
ingress of abrasive material 

DoUinger Corporation, "N.Y, 


and distance frame filter. Both 
types when in operation consist of 
a series of chambers having walls 
covered with filter cloth, provided 
with drainage channels which lead 
down to filtrate outlets (see Fig. 1, 
p. 3338). The filtering frames 
covered with cloth are mounted 
vertically so as to face each other 
and slide on the side members of 
the press frame and are tightened 
by the operation of the screw 
mechanism. The liquid enters 
the press at the far end and 
emerges from both frames through 
the filtrate cocks shown at the 
sides, the filtered liquid being 
collected by the trough. 

The internal construction of a 
recessed plate filter is shown in 
Fig. 2, (p. 3338), of a section 
through the closing head and the 
first chamber. This press has 
centre feed. A, Al, and A2 are 
filter plates forming chambers 


B, Bl, and B2, into which the 
material to be filtered enters by 
means of inlet D. The outlets 
for the fiiltrate connect to the ports 
marked E. The rims C of the 
plates are machined so that when 
the plates are tightened into 
position, the cloth makes tight 
joints between the plates. Each 
chamber is thus completely lined 
with cloth so that, when the 
material to he filtered is forced 
in under pressure, the solid 
particles are retained by the cloth, 
and the liquid portion, freed 
from suspended matter, passes 
through to the outlet. 

A filter with flush plate and 
distance frames is shown in Fig. 3 
(p. 3338) : F are the filter plates and 
]D the distance frames which form 
the chambers. A is the inlet 
passage for the material, having 
ports B connecting it to the 
interior of the chambers. 0 are 


ports connecting to the outlets 
for the filtrate which may ter- 
minate in cocks or run into a 
common closed delivery passage. 
The plates have faced joint sur- 
faces flush with the filtering sur- 
face, the chambers being formed 
by hollow frames with plane 
surfaces corresponding with those 
of the plates between them. The 
cloths are hung over the plates 
so that each chamber has a cloth 
on both sides. 

Filter presses are convenient 
where moderate proportions of 
solids, say up to 10 p.c., have to be 
removed from the liquids. They are 
used until the space within is filled 
with solids, which can be washed 
out, without taking down the 
filter, by passing water through it. 

Filter presses require rather 
more labour than some other 
types of filter, but are almost 
inispensable for many operations, 
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which determines 
the final pressure 
applied. The ex- 
pressed oil leaves 
the cage through 
bars which form 
the cage lining, 
set at five-thou- 
sandths to fifteen- 
thousandths of an 
inch apart, de- 
pending on tlio 
material. The ex- 
pelled cake is in 



Filter Press. Fig. 2. A, filter plates ; B, chambers be- 
tween plates ,• C, rirns of plates ; D, unfiltered liquid 
inlet ; E, filtered liquid outlet ports ; P, screwed unions, 
holding cloths at centre ; G, instantaneous clip for holding 
cloth ; H, adjustable hook to hold up cloth. Fig. 3 : A, 
mlet passage for unfiltered liquid ; B, ports admitting 
filtered liquid to chambers ; C, ports admitting filtrate to 
outlet passage ; D, distance frames ; F, filter plates 


Filter Press. Fig. 1. Cloth 
filter frames mounted ver- 
tically and compressed by 
an operating screw ; trough 
for collecting filtered liquid 
is seen at left 

particularly in chemical 
manufacture, in 'W'hich 
steam heated models are 
sometimes used. Thev 
are usually constructed 
of cast iron, but can be 
made in almost any 
metal. Their surfaces are 
protected from attack by 
many different coatings. 

Cloths are also made in 
many different qualities 
and grades to suit differ- 
ent needs. 

Extraction presses are 
used chiefly in the sepa- 
ration of oil from nuts 
and seeds. Before tlm 
material is put into the 
press, it is prepared, 
usually by grinding and 
heating. The Anglo- 
American or plate type 
of press, which produced flat rect- thin flakes of irregular 
angular residue cakes, was rather shape up to | in. thick, 
laborious in use : it consisted of a and is quite hard when 
large number of frames or trays, cold, 
piled one on top of another, each of FUtration. Process 
which had to be packed separately of removing firu‘ solids 
with extraction material. Pressure from liquids. The two 
applied to the whole pile expressed uses of the process of 
most of the oil, but some remained most interest to the 
in the margins of the cake, and general public are in 
these had to be trimmed off and the purification of 

. water supplies and of 

iiie continuous^ automatic oil sewage. Most waters 
expel ler tends to displace the plate require treatment 
press. Prepared meal is placed cither for the removal 
m t!^ cooker above the expeller of disease germs and 
(5ee Fig. 4). Steam valves closely unpleasant taste and 
control the temperature and odour, or for the 
moMure content of the meal, elimination of gases, 
vmich IS fed through an adjust- murkiness, and colour, 
able val^ to the expeller-pressing Methods of treatment 
cages. Here the cooked meal is are storage and simple 
subjected to heavy pressure by sedimentation; rapid 
means of specially shaped and sedimentation with 
pitched worms, and is propelled chemicals as coagu- 
through the cage in a continuous lants, followed by fil- 
column and finally discharged at tration. To produce 
the cage end past an adjustable a clear, sparkling 


choking device water, without danger of disease 
whip.b rlptprmir,p« filtration is essential. ^ 

Two general types of filter are in 
use : (1) the slow sand filter (vs) 

^^’tain early 'in 
the 19th century. It depends sub- 
stantially on biological activity 
for its efiieiency, and is controlled 
large y by climatic conditions- 
(2) thf^ rapid or mechanical sand 
hltor, developed during the 20th 
century. This has greater flexi- 
bility and IS more amenable to 
control. 

Slow sand filters arc now seldom 
constructed except as ad- 
fUtions to existing plant. 
They consist of rectangu- 
lar brickwork or concrete 
basins, on the bottom of 
which are channels, per- 
forated pipes, or other 
un(k‘r-drains supporting 
gravel on which rests a 
bed of sand. The under- 
drain system must be so 
designed that its frictional 
rc'sistance when the filter 
is operating does not 
exceed 25 p.c. of the 
frictional loss occurring 
in the sand when it is 
clean. During operation 
the water depth over the 
sand is generally 4 ft. 
when the sand is at full 
depth, which should be 2 
to 3 ft. above 1 to 2 ft. 
of gravel. The sand should 
be hard, durable grains, 
free from impurities such 
as clay, iron, sulphates, 
phosphates, and organic 



Filter Frjss. Fig. 4. Oontiaaous extracuoa pres^ 
for the expressing of oil from oil seeds. This tyirs|j 
of press has the advantage of continuous prori 
duotivity as against hatch pressing 
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Filtration. Slow sand filter-bed at a Metropolitan Water Board’s London works. Workmen are 
seen shovelling the sand-bed into heaps before the process of washing and relaying of the sand, 

preparatory to a new fill-up of water 


matter, and 
should be care- 
fully graded. 

Rate of flow 
through the bed, 
which is down- 
wards, is usually 
between 2 and 6 
inches an hour, 
equivalent to 
from 1*1 to 3*3 
million galls, per 
acre per day, at 
which rate it is 
reasonable to ex- 
pect that 98 to 
99 p.c. of the bac- 
teria have been 
removed. The 
greater part of 
the purification 
of the W’ater is 
effected in the top 
few inches of the 
bed, which is 
cleansed by 
scraping off the 
top layer and ex- 
posing a fresh sur- 
face of sand. The 
sand removed can 
be washed and 
replaced. It is 
not advisable to 
reduce the sand bed by more than 
a foot before replacement. After 
cleaning, the beds are refilled with 
filtered water from below imtil the 
sand is completely covered, thus 
preventing the entrapping of air 
in the sand. 

Rapid filters are of two types, the 
open gravity filter and the closed 
pressure filter. The * essential 
characteristics are (1) careful pre- 
treatment of the water; (2) high 
rate of filtration, the speed varying 
from 60 to 150 galls, per sq. ft. 
per hr. according to the character 
of the water to bo filtered (100 
galls, per sq. ft. per hr. is equiv- 
alent to approximately 105 million 
galls, per acre per day, and this 
rate is in fairly general use) ; (3) 
washing the filter units by a re- 
verse flow of filtered water upward 
to remove impurities which have 
lodged in the sand. 

The filters are built in units 
which are constructed usually of 
concrete for the open gravity type, 
and of steel cylinders for the closed 
pressure type. They contain a bed 
of sand resting on gravel, with 
suitable water distributing ar- 
rangements at the top and under- 
drainage system at the bottom. 
In some filters, compressed air is 
admitted as part of the back- 
washing process, and in others 
the sand bed is agitated mechani- 
cally during washing. The sand 


used should be free from dirt, 
hard and resistant, and preferably 
of quartz or quartzite. It should 
not contain more than 2 p.c. of 
lime and magnesia calculated as 
carbonates. The effective size 
specified is between 0*44 mm. and 
0*6 mm. and the uniformity co- 
efficient not more than T7. The 
depth of the sand bed should be 
2| to 3 ft., of the supporting layer 
of graded gravel 1 to 1| ft., and of 
the water above the sand 3 to 4 ft. 
The sand removes bacteria, finely 
divided clay, and colloidal matter 
even smaller than the sand grains, 
and this is accounted for bv the 

t/ 

fact that the minute void spaces 
act as small sedimentation cham- 
bers, permitting the suspended 
particles to come in contact with 
the sand surfaces which soon be- 
come sticky, particularly if small 
amounts of flock come into the bed 
from the coagulation process. 
There is soon accumulated in the 
top few inches of the sand various 
suspended matters which form 
a dense blanket of mud, flock, 
and living or dead organisms, 
which is called schumtzdecke, or 
dirty skin. It is possible, also, that 
removal of coUoidal matter is 
brought about by sand particles 
which have an opposite electrical 
charge to the ions of the colloids, 
the grains attracting coUoidal mat- 
ter until their charges are neutral- 


ised. The accumulated material is 
removed by washing, and the 
sand’s electrical charge is restored. 

Rapid filters are considered the 
more desirable in orduiary circum- 
stances, although there is a field 
for the slow filter where the water 
is very clear and requires pre- 
liminary treatment for a limited 
time onlv. The over-all bacterial 
efficiencies of the two types are 
the same. The slow filter requires 
less skiU in operation ; generally 
costs less to operate ; uses less wash- 
water. The rapid filter will clear 
more turbid water; is more efficient 
in colour control ; has greater flexi- 
bility in operation because it in- 
volves chemical pre -treatment ; 
involves less interruption of service 
during cleaning ; is lower in first 
cost, taking into account the cost 
of land. {Consult Exammation 
of Waters and Water Supplies, 
E. V, Suckling, 5th ed., 1943.) 

Sewage. Biological filtration, 
used at the majority of sewage 
disposal works in Great Britain, 
developed from earlier systems in 
which sewage was allowed to per- 
colate downwards through porous 
soil, the liquid then being drained 
away through agricultural drains 
laid at a distance of 3 or 4 ft. from 
the surface. The sewage is first 
passed through screens and de- 
tritus channels to remove coarse 
suspended solids and grit and is 
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treated in sedimentation tanks in 
which a large proportion of the fine 
and colloidal suspended matter 
is removed. Supernatant liquid 
from these sedimentation tanks is 
treated in percolating filters. 

A percolating filter is designed to 
purify the settled sew^age rapidly 
by biological action. It comprises 
(1) a concrete base sloping to the 
centre or to the periphery in such 
a way that the filtered sewage 
easily runs away to collecting 
channels ; (2) a system of under- 
drains resting on the base and de- 
signed for rapid and easy removal 
of the filtered liquid ; (3) a wall to 
retain the filtering medium ; (4) 
a bed of filtering medium ; (5) a 
distributor through which the 
settled sewage is supplied evenly 
over the surface of the filter. 

The Filtering Medium 

The filtering medium should be 
well graded ; the size of the pieces 
differs for different purposes, but 
is commonly from 1 in. to 2 ins. 
The chief requirements of the fil- 
tering medium are that it should 
be durable and chemically inert. 
Material used on a large scale in- 
cludes water-worn gravel, broken 
stone, metallurgical coke, slag, and 
clinker. In Great Britain the 
depth of filtering medium is com- 
monly 6 ft. It is very important 
that there should be a free current 
of air through the bed of medium, 
and for this reason ventilating 
holes are provided at the bottom 
of the retaining wall to induce an 
upward draught of air through 
the filter. The even distribution 
of settled sewage over the surface 
of the filtering medium is usually 
achieved by passing it through 
fixed sprays, or through rotary 
distributors (for circular filters), 
or through distributors moving 
backwards and forwards (for rect- 
angular filters). 

It is usual to start new filters by 
applying settled sewage at a low 
rate, the dose being gradually in- 
creased as the pieces of medium 
become coated with the biological 
film of material from the sewage 
containing bacteria and, especially 
at the surface, fungi, and provid- 
ing food for numerous other 
organisms which live in the spaces 
between the pieces of medium. 
The most important typos are 
springtails, worms, and the larvae 
of certain flies. These “ scouring ” 
organisms play an important part 
in restricting the excessive growth 
of biological film which might 
otherwise choke the filter. Adult 
fiies, however, emerging from per- 
colating filters sometimes cause a 
niii=!ance, and it may be necessary 
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Diagram oi the outline of a fish showing the 
positions of its various fins 


Fin (Lat. pe?i- 
na, wing, fin). 
Expansion of the 
skin or body wall 
in aquatic anim- 
als, by means of 
which they swim. 
In the fishes fins 
are of two kinds, 
paired and un- 
paired. The for- 
mer correspond 
to the limbs in the 
higher animals ; 
the latter con- 



Fin of an aeroplane 


to treat a filter with insecticide to sist usually of centrally placed* 
reduce the number of fly larvae. dorsal, anal, and caudal fins^ 
Settled sewage contains colloidal Pin. In aeronautics, any" fixed 
organic matter which it is impos- subsidiary vertical plane or sur 

sible to remove by further sedi- face usually at the rear part of the 

mentation. Effluent from a per- fuselage of an aircraft. The fin is 
colating filter contains coarse generally mounted in front of the 
suspended matter ( “ humus ” ) rudder, and its purpose is to in 
consisting partly of pieces of bio- crease the stability of the machine 
logical film broken away by the A cooling rib of metal formed on 
action of the scouring organisms, the cylinder of an engine is also 
This humus can fairly readily be termed a fin. Its purpose is to 
reiuoved by sedimentation in facilitate the radiation of heat 
humus tanks. Settled sewage may from the engine and prevent over- 
have a biochemical oxygen demand heating. Fins are fitted to para- 
of 25 parts per 100,000 ; it usually vanes [q.v.) to ^ 

contains no nitrite or nitrate, but ensure their 
may contain perhaps 5 parts per remaining at a 
100,000 of nitrogen in the form of constant depth 
ammonia. A settled filter effluent when s u b - 
should have a biochemical oxygen merged, and 
demand not exceeding 2 parts per large stabilising tw 
100,000, and most of the ammonia fins are fitted ^ 
should have been oxidised by to the rear of 
biological action to nitrate. ^ some racing cars to keep them on 
The permissible rate of filtration a level course when travelling at 
of settled sewage to yield an high speed. See Aeroplane, 
effluent of good quality depends on Finale (Ital., end ). Closing 
the strength of the sewage, but for movement of a composition of ex- 
a liquid of average strength is tended character, such as a sonata, 
usually of the order of 60 to 90 symphony, or concerto ; or the last 
gaUons per cubic yard of filtering portion of one of the acts of an 
medium per day. If the permis- opera, in which as a rule a large 
sible rate is exceeded the growth number of the performers assemble 
of biological film in the filter may on the stage. The operatic finale 
increase to such an extent as to often consists of several distinct 
cause first “ ponding ” on the sur- movements, but aU leading up to 
face of the medium, and finally the final ensemble. As the coda is 
complete blockage of the filter. At the concluding section of a single 
the same time the quality of the movement, so the finale winds up 
final effluent would usually de- a complete work consisting of 
teriorate. Advances in the tech- several movements, 
nique of biological filtration, how- Finance Act. The annual act 
ever, have made it possible under of the British parliament that 
favourable conditions to increase legalises proposals contained in the 
considerably the rate of treatment budget (q.v.). 
of the settled sewage. Current Financial Secretary. OflScial 
systems of filtration include (a) of the British Treasury. The 
treatment in covered filters with appointment is a political one, its 
lorced circulation of air from the holder being a junior member of 
top downwards, (6) filtration of the government whose duty it is 
settled sewage mixed with settled to advise the chancellor of the 
emuent pumped back from the Exchequer on financial policy, in 

mixed with the particular in relation to matters 
settled sewage before application affecting the civil service. The. 

filter, and (c) alternating parliamentary secretary of the 
double filtration. Admiralty is also its financial 
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secretary ; the parliamentary 
under-secretary of state for War 
is also financial secretary of the 
War office. 

Financial Times, The. Lon- 
don daily newspaper, founded by 
Horatio Bottomley in 1888. It 
has the largest circulation of any 
financial paper in the British 
CJommonwealth. It reports all 
financial matters, company meet- 
ings, and stock exchange dealings, 
and gives world -wide industrial 
news. From time to time indus- 
trial surveys are published as part 
of a normal issue. In 1924 the 
Financial Times absorbed the 
Financier and BuUionist, an 
amalgamation of two journals 
begun respectively in 1870 and 
1866. In 1945 it was merged with 
the Financial News (founded 1884). 
Its head office is at 72, Coleman 
Street, London, E.C.2. 

Finch. Name applied to a large 
family of small birds, Fringillidae, 
distributed over most of the tem- 
perate zone, except Australasia. 
They are characterised by hard 
conical beaks, and have nine 
primary wing feathers and twelve 
feathers in the tail. The nostrils 
are close together, and there are a 
few short bristles around the 
mouth. In most species the sexes 
are differently coloured or marked. 
Finches are in the main seed- 
eaters ; they are commonly found 
in small companies, and they 
frequent both woods and open 
country. Among the commoner 
finches in Great Britain are haw- 
finch, greenfinch, chaffinch, bram- 
bling, goldfinch, siskin, Unnet. 
See Brambling illus. 

Finch, John Finch, Baron 
( 1584-1 660 ) . EngUsh politician, 
bom Sept. 17, 1584. Elected 
Speaker of the house of commons 
in 1628, he figured in a scene when 
he was held down in his chair dur- 
ing Sir John Eliot’s remonstrance 
against tonnage and poundage. 
Chief justice of the common pleas 
in 1634, he presided at Hampden’s 
trial for refusal to pay ship money. 
A zealous servant of the crown, 
Finch was made lord keeper and 
a peer in 1640, but was later im- 
peached and spent years in exile 
during the Civil War and Com- 
monwealth. He died Nov. 27, 
1660, in England. Consult Life 
and Times, W. H. Terry, 1936. 

Finchley. Municipal bor. and 
residential area of Middlesex, Eng- 
land. E. of Hendon, N. of Golders 
Green, Hampstead, and Highgate, 
and S. of Whetstone ar.^i Barnet, it 
is approached from St. John’s 
Wood by the Finchley Road, from 
Highgate by the Great North 


Road ; these roads converge at 
Tally Ho corner (N. Finchley). 
The bor. is served by London 
Transport. It contains Church 
End, and part of Hampstead gar- 
den suburb. Near the Perpendicu- 
lar parish church of S. Mary, 
restored in 1872, is Christ College, 
founded 1857. About 90 acres of 
what was Finchley Common, once 
a resort of highwaymen and the 
scene of several military encamp- 
ments, are occupied by the 
Islington and St. Pancras ceme- 
teries ; St. Marylebone cemetery 
is between East Finchley and 
Church End. General Monk mus- 
tered his forces here in 1660, and 
the Guards were assembled here in 
1745, an event commemorated in 
Hogarth’s picture. The March to 
Finchley. Finchley with the urban 
district of Friern Barnet forms a 
borough constituency. Pop. (1951) 
69,990. 

Finck, Herman (1872-1939). 
British conductor and composer. 
Born in London, Nov. 4, 1872, he 
studied at the Guildhall School of 
Music, was musical director of the 
Palace Theatre, London, 1900-21, 
and at Drury Lane, 1922-31. He 
composed music for many musical 
comedies and revues, as well as 
hundreds of songs and light pieces, 
of which the most popular was In 
the Shadows. He also specialised 
in attractive arrangements of pop- 
ular airs, his Melodious Memories 
(over 70 tunes in 15 minutes) 
being a masterpiece of its kind 
and giving its name to his auto- 
biography, published 1936. He 
died April 21, 1939. 

Findkorn. River of the counties 
of Elgin, Nairn, and Inverness, 
Scotland. It issues from the 
MonadhUath Mts., and flows N.E. 
for 62 m. to Moray Firth, which it 
enters 2 m. N. of Forres through 
Findhom Bay. Findhorn, a fishing 
village and watering-place, is on 
the E. shore of the bay. 

Findlay. City of Ohio, U.S.A., 
the CO. seat of Hancock co. On the 
Blanchard river, 44 m. by rly. 
S.S.W. of Toledo, it is served by 
several rlys. and an airport. 
Findlay is situated in an agri- 
cultural, oil, and natural gas 
region. Agricultural products 
include livestock, poultry, grain, 
and sugar beet ; manufactured 
articles, lorry bodies, motor car 
parts, tires, cigars, gloves, brick, 
stone, and lime. Laid out in 1821, 
it was incorporated in 1838, and 
chartered as a city in 1890. Pop. 
(1950) 23,845. 

Findlay, Sir John George 
(1862-1929), New Zealand states- 
man. He was bom at Dunedin. 


Oct. 21, 1S62, and vent to Otago 
university. After being prominent 
as a lawyer he became attorney- 
general, minister of justice, and 
colonial secretary. In 1911, with 
vSir J. Ward, he represented New 
Zealand at the Imperial Confer- 
ence. Ever a strong advocate of 
Imperial federation, he made a 
special study of the problems of 
Imperial policy in the Pacific. He 
died Dec. 7, i929. 

Findon. Village of Kincardine- 
shire, Scotland. It is on the coast, 

6 m. S. of Aberdeen. Fishing is 
carried on, and the village gives its 
name to the Findon or Finnon had- 
docks, which were first cured here. 

Fine {Lat./«?s, the end). Term 
common in English law. Originally 
it was a sum of money imposed 
upon someone by way of com- 
pounding, i.e. paying to make an 
end of the matter instead of going 
to prison or paying in several 
instalments. By feudal law a 
leaseholder often pays a fine for 
the renewal of his lease. The word 
is most often applied to a sum of 
money imposed as a penalty for 
a criminal offence or breach of 
some law or regulation. The 
maximum is usually fixed by a 
statute, the exact amount being 
decided by the court. 

Fine Arts. Term comprehen- 
sively embracing all the five greater 
arts which minister to the love of 
the beautiful, the intellectual, and 
the tasteful, viz. : music, poetry, 
paintiug, sculpture, architecture. 

In England, the Royal Fine Art 
Commission, 6, Old Palace Yard, 
London, S.W.l, was appointed in 
1924, to advise on request depart- 
ments of state and other public or 
quasi-public bodies on “ questions 
of amenity or public importance.” 
Its scope was extended in 1933 and 
in 1946 so that it could initiate 
inquiries and call evidence on such 
questions. The Royal Fine Art 
Commission for Scotland, Royal 
Scottish Museum, Edinburgh, 
appointed 1927, extended in scope 
1953, has a similar function in 
Scotland. 

Fine Gael. (Irish, stock of the 
Gael). Party formed from the 
remnants of the Cosgrave (q.v.) 
pro-treaty party in Dail Eireann 
which was in power in the Irish 
Free State during 1922-32. In 
1948 Fine Gael secured 31 seats 
•and combined with other parties 
to form a coalition govt, led by 
J. A. Costello, a member of Fine 
Gael. 

Fines and Recoveries. Legal 
fiction introduced in England to 
override an act of parliament 


FINGAL’S CAVE 


3342 


FINGER PRINT 


which was against the public in- 
terest. By the statute De Donis 
Conditionalibus (on conditional 
gifts) in 1285, it w^as enacted, in 
effect, that land w’hich was entailed 
could never be disentailed ; so that 
if an estate were given or left to A in 
tail, it must always keep in A’s 
family and could never be sold. By 
this, among of her things, the credi- 
tors of A, or his heir in tail, could 
never touch the land for their 
debts. The judges were strongly 
opposed to the policy of the barons 
who had passed this Act, because 
they thought it against the public 
interest that land should be made 
inalienable. 

Therefore from about 1400 they 
connived at fines and recoveries, 
which were fictitious actions 
worked thus. A is the holder in 
tail of Whiteacre. He wishes to 
disentail, so that he can sell or 
mortgage, or divide his land 
amongst his family. An action is 
brought by X, claiming the land 
from A, X alleging that the land 
was his in fee simple (q^v.)- A, on 
getting into court, says that the 
land was granted to him by Q, 
who was in fact, the usher of the 
court ; Q was then called upon to 
come into court and defend his title. 
Of course Q put in no appearance. 
Judgement was thus given in favour 
of X ; and X, having recovered the 
land as a fee simple, promptly re- 
conveyed it to A as a fee simple, 
free from the entail. By an Act 
of 1833 fines and recoveries were 
abolished. See Fiction, Legal. 

FingaFs Cave. Cavern in the 
island of Staffa, Scotland, the most 
notable of its kind. Hollowed out 
of the basalt, the grotto is 228 ft. 
long, 48 ft. wide, and 60 ft. high. 
It is remarkable for its regular 
basaltic columns, for its wonderful 
and varying colours revealed as the 
light plays upon it, and for its 
stalactites. On the S. of the island, 
it was discovered by Sir Joseph 
Banks in 1772. Sea birds live in the 



Fingal’s Cave, Staff a. The pillared 

entrance to the grotto 



Finger. Bones of 
human fingers 


cave, which is also noted for the 
sound made at times by the wind 
rushing out of it. In Gaelic speech 
it is called the cave of music. Men- 
delssohn’s overture, op. 26, alter- 
natively called The Hebrides or 
Fingal’s Cave — composed 1829 — is 
regarded as one of the finest por- 
trayals of the sea in music. 

Finger. Terminal member of 
the hand. The bones or phalanges 
of the fingers are three in number 

in each finger, ex- 
, . cept the thumb, 

which has only 

»* 

two. The fingers 
articulate with the 
metacarpal bones 
of the palm. Along 
the backs of the 
fingers pass the 
tendons of the 
extensor muscles, 
which straighten 
the fingers, and 

along the fronts 
the tendons of 

the flexor muscles, 
which close the 
hand. The blood 
supply of each 
finger is derived from two digital 
arteries which run along each side 
of the finger and unite at its 
extremity. The nerves which 
supply the skin are derived from 

the ulnar, radial, and median 

nerves. 

The digits are named pollex, or 
thumb, index, medius, 
annularis, and minimus. 

Supernumerary 
fingers are not uncom- 
mon. In a case on record 
there were twelve 
fingers on one hand 
and thirteen on the 
other, and twelve toes 
on each foot. Absence 
of one or more fingers, 
or part of a finger, 
may also be a con- 
genital deformity, i.e. 
present at birth. In 
webbing of the fingers, 
or syndactylism, a thin 
web, usually consisting 
chiefly of skin, unites 
one or more fingers. 

Sometimes the union 
is thick and fleshy. 


instruments of the violin famib 
have smooth fingerboards on which 
the player must judge and remem- 
her the correct stopping-places; 
the plucked instruments such as 
the guitar, mandoline, and banjo 
usually have frets or cross ridges to 
assist the player. 

Finger Print. Impression of the 
human finger. It is used to classify 
human beings ; but chiefly for the 
identification of persons who have 
passed through the hands of the 
police. The individuality of finger 
prints O'nd their value in proving 
identity were known to the Chinese 
about 200 B.C., and an impression 
of the thumb was used in lieu of 
signature ; but it was not till the 
19th century that the classification 
of the ridges on the finger tips was 
attempted. 



Finger Print. Two diagrams illustrating (upper) the 
actual thumb print in blood left by a murderer, and 
(lower) the lines of the ridges of this thumb print 
drawn to facilitate examination. The letters from 
A to S indicate the various characteristics which 
distinguish the print, e.g. L is the bifurcated ridge, 
S B is the line joining the two terminal points of file 
print, to enable the number of ridges to be counted 
and compared with a known thumb print of the mur- 
derer, who was caught and sentenced on the evidence 
furnished by these two diagrams > : 


See Anatomy. 

Finger and Toe, Disease caus- In 1823, Purkenje, professor bf 
ing malformation of the roots of physiology at Breslau, suggested a 
turnips and other cruciferous crops system of classification, and in 
also known as club-root {q.v.). 1858 Sir William Herschel laid the 

Fingerboard. Portion of a foundations of the present system 
stringed instrument against which in Bengal. In 1890 Sir Franck 
the fingers press the strings in Galton pointed out that ridges on 
order to regulate the vibrating the fingers of a new-born infant, 
lengths of the strings, and so con- were absolutely identical to the 
trol the pitch of the sounds. Bowed day of death. 
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The full value of Purkenje’s, 
Herschel’s, and Galton’s work was 
recognized when Sir Edward Henry 
devised a numerical formula for 
classifying the impressions. The 
Henry system has been widely 
adopted by the police organizations 
of the w'orld. Under the American 
Seaman’s Law of 1915 the finger 
prints of every sailor in the Ameri- 
can merchant marine were taken 
for classification of able seamen, 
etc., and the prevention of fraud ; 
while in the war department finger 
print records are kept of every 
soldier. It has been shown that the 
chance of identity of two finger 
prints is less than one in sixty-four 
thousand millions, and the prints 
of one finger, therefore, are enough 
to decide the question of identity. 
If, as is customary, the prints of 
three or more fingers are taken 
possibility of error is eliminated. 

All finger print impressions are 
divided into two groups of four 
types and eight distinct patterns, 
such as loops, arches, etc. The ten 
fingers in the Henry sj^stem are 
divided into five pairs, and by a 
special way of numbering these 
pairs the classification of a par- 
ticular finger print is made simple. 
See Criminology. 

Fingo OB Amafengu (Zulu, 
wanderers). Collective name for 
sundry Bantu-speaking peoples of 
S.E. j^ica whose tribal unity was 
destroyed by the Zulus under 
Chaka. In 1835 the government 
of Cape Colony gave them asylum 
near tfie Great Fish river ; this 
Fingoland reserve became, in 1877, 
one of the Transkei districts. 

Most of the inhabitants of the 
Fingoland reserve have been 
Europeanised and Christianised, 
and furnish labour contingents for 

the harbours and mines. 

Fixiial (Lat. finis, end). In archi- 


tecture, a foliated ornament cap- 
ping a pinnacle, gable, or stair- 

post. Occasion- 
ally the finials of 
stair-posts them- 
selves acted as 
supports for 
statuary, like 
those at Crom- 
well House, High- 
gate, where they 
are surmounted 
by Roundhead 
figures. 

Finiguerra, Maso (c. 1426-64). 
Itahan goldsmith and engraver, 
born probably at Florence. Details 
of his life are uncertain. He was 



Finial. Example 
from Canterbury 
Cathedral 


trained as a goldsmith in the work- 
shop of the PoUaiuoli. He is stated 
by Vasari to have invented engrav 
ing on metal, but he was only one 


of the pioneers in this craft, which 
he practised together with niello 
work, of which he was a master. 
Intarsias by him are to be seen in 
the sacristy and the cathedral 
museum, Florence ; his prints and 
drawings are in the Uffizi gallery 
and the British Museum. There has 
been much controversy as to his 
alleged invention of engraving. 

Fining (Lat fijiis, end). Pro- 
cess by which liquids are freed of 
soUd matter and impurities, and 
thus clarified. Though somewhat 
akin to filtering, it is used in a 
special sense in the brewing and 
distilling industries, various sub- 
stances such as isinglass, sulphate 
of lime, etc., being employed to 
collect and carry off the matter in 
solution, leaving the Hquid bright 
and clear. In fining syrups white 
of egg may be used, the albumen 
being dissolved by heat. Wines are 
similarly fined without the ap- 
plication of heat, the alcohol act- 
ing as the solvent. {See Brewing ; 
Distilhng.) Fining is also a process 
in glass-making, and was used in 
the production of malleable iron 
before puddling was introduced. 

Finist^jre. Dept, of France. In 
the extreme N.W. of the country 
and part of Brittany, it is bordered 
by the sea on three sides. The Aulne 
is the most important river. The 


coast is rocky and broken, but con- 
tains some good harbours. Off it 
are Ushant and other islands. The 
dept, is hiUy, though not moun- 
tainous, and much of the land is 
covered by forest and heath, use- 
less for growing crops. Elsewhere, 
however, especially in the south, 
there is fertile land which produces 
asparagus, onions, and other vege- 
tables, as weU as apples and fruit 
Oats and wheat are growm ; cattle 
and horses are reared, while the 
peasants also keep bees and make 
butter. Many of the inhabitants 
are emplo^’^ed in the fisheries. The 
dept, has five arrondissements. 
Quimper, liberated by the F.F.I. 
Aug. 9, 1944, is the capital town, 
but Brest, centre of a fierce 
battle, Aug.— Sept., is the most 
important. Morlaix is also a 
flourisliing port. With the sur- 
render of the Germans in Brest, 
Sept. 19, 1944, the whole depart- 
ment was liberated. Area 2,729 
sq. m. Pop. (1954) 727,847. 

Finisterre. Cape on the N.W. 
extremity of vSpain, in the prov. of 
Corunna. Off the cape two naval 
actions were fought in 1747 be- 
tween the British and French, re- 
sulting in the defeat of the latter. 
Admiral Anson commanded the 
British forces on May 3, and 
Admiral Hawke on Oct. 14. 


FINLAND: LAND OF FOREST AND LAKE 

The history and social organization of the Finns, a small, pro- 
gressive, energetic, and independent-minded people, and ^ descrip- 
tion of the geography of their lake-studded country are given here, 
together with a brief account of the two wars they fought with Russia 

between 1939 ^944 


Finland, a republic of N. Emope, 
lies between Russia on the E., 
Sweden and the Gulf of Bothnia 
on the W., Norway on the N., 
and the Gulf of Finland on the S. 
Its greatest length is 717 miles, 
its average breadth about 185. Its 
area is 130,122 sq. m., including 
12,206 sq. m. of inland water. 
Helsinki is the capital. 

Finland’s coast-line, which is 
entirely on the Baltic, is 1,000 m. 
long, low-lying, highly indented 
and fringed with islands of which 
the Aaland Is. (g.-y.) in the S.W, are 
the most important. The country 
consists of a great plateau, at an 
elevation of 400 to 600 ft., with 
lowlands round the coast. The 
surface of the land consists of 
hard and crystalline rock, granite, 
etc., for the most part covered 
with a thin layer of infertile sands 
and clay. Drainage is bad and 
the soil is water-logged during 
most of the year. The southern 
half of the plateau has about 25 
p.c. of its area occupied by thou- 


jands of shallow lakes, many of 
;hem linked by short natural and 
artificial channels. In the N. the 
plateau is more elevated and 
rugged, rising in many places to 
tieights of over 2,0CK) ft., but there 
a,re no well-defined mountain 
ranges. The northern part of the 
country is Lapland and is inhabited 
by the nomad 

race of Lapps. 

Marsh and bog 
have occupied 
about 30 p.c. of 
the country, but 
the bog area is 
being diminished 
by the united 

efforts of nature 
and man. About 12 p.c. is covered 

by lakes, of which there are 

more than 60,000. In the S., 120 
large lakes and several thousand 
smaD ones, all connected and 
having a natural outlet into Ijake 
Ladoga, spread over an area 602 
sq. m. Lake Ladoga, once partly 
in Finland, hut now wholly within 



Finland arms 
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Russia, is adjacent to the Imatra 
falls (or rather rapids) which for 
scenery are the finest of their kind 
in Europe and in volume of water 
the greatest. There are numerous 
short rivers broken by rapids and 
navigable only in stretches, but 
useful for floating timber. Many 
of them are well supplied with 
fish, but are more important as 
a source of water-power — often 
severely curtailed by frost in 
winter and drought in summer. 

Forests and Animals 
Finland is relatively the most 
wooded country in Europe, more 
than half the land surface being 
under forest. Two -fifths of these 
woods are owned by the state, the 
rest privately. - A law of 1917 pro- 
hibits the reckless felling of timber 
by private individuals. Scots pine 
and Norway spruce are the most 
widespread of the trees and the 
most profitable ; after them come 
birch, alder, ash, and oak. Among 
wild animals are boar, fox, lynx, 
ermine, otter, elk, and hare. The 
wild reindeer and beaver, formerly 
abundant, are now extinct. There 
are over 200 species of birds, not 
counting the domestic sorts. Seals 


are plentiful along the coast and 
in Lakes Saima and Ladoga. In 
the rivers, lakes, and seas of 
Finland there are some 70 species 
of fish, the most abundant being 
a kind of herring off the S. and 
S.W. coasts. It forms an im- 
portant element in the food of all 
classes ; large quantities, both 
smoked and salted, are stored for 
winter. Most of the rivers yield 
salmon, trout, perch, or pike. 

The climate, owing to the pre- 
valence of moist W. and S.W. 
winds, is less severe than it is 
farther east in corresponding lati- 
tudes. In Jan. the average month- 
ly temperature varies from 90° F. 
about Lake Enare to 30° along 
the S. coast ; while in July the 
difference between the monthly 
averages is only 8°, being 53° in 
the N. and 61° in the S.E. Every- 
where, and especially in the in- 
terior, the winter lasts a long 
time. The summer is short, oc- 
casionally very hot in June and 
July, when the mosquitoes can be 
a plague. But the long summer 
days, with the sun only for an hour 
or two under the horizon, have a 
peculiar charm. Owing to short 

or wet summers 
the country for- 
merly suffered 
from occasional 
famines, the last 
of which was in 
1868. These dis- 
asters have now 
been obviated by 
better means of 
communications 
and improved 
agriculture. 

The language 
is Finnish ; but 
Swedish is under- 
stood in the larger 
towns and is the 
language of the 
Aaland Islands. 
It was formerly 
the official as well 
as the literary 
language. The 
earliest writer in 
the Finnish verna- 
cular was Michael 
Agricola (1506 
-1557), who was 
bishop of Abo 
(now Turku). He 
published an ABC 
book in 1544 and 
a number of 
religious and edu- 
cational works. 
A complete Bible 
in Finnish was 
published in Stock- 
holm in 1042. 


The dominion of the Swedes was 
very unfavourable to anythin^ 
like a hmnish literature, the 
writers of Fiidand preferrincr to 
write in Swedish and so secme a 
wider audience. It was not until 
1835 that the Kalevala appeared 
an epic poem formed by e' 
Lonnrot (1802-1884) out of a 
collection of popular songs taken 
down from the lips of the pea- 
santry as they from time im- 
memorial had heard them from 
their runolainen or singers. An 
idea of the form and metre of the 
Kalevala can be obtained from 
Longfellow’s Hiawatha, which is 
an imitation of it. The Kalevala 
has been translated into many 
languages and has been favourably 
compared with the Iliad. 

Later Finnish Writers 

By far the most brilliant of the 
Finns who wrote in Swedish was 
J. L. Runeberg (q.v.), 1804-77. 
During the last years of the 19th 
century there was an ever-increas- 
ing literary activity in Finnish, 
the publication of books in 
Swedish becoming relatively less. 
Finland is wonderfully rich in 
periodicals of all kinds, the 
publications of the Finnish so- 
cieties of literature and the 
sciences and other learned bodies 
being especially valuable. In 
imaginative literature there have 
been several important writers in 
Finnish, such as Alexis Stenwall 
(“ Kiwi ”), 1834-72, the son of a 
village tailor, who was the best 
poet of his time. The Seven 
Brothers, an historical romance, is 
a particular favourite, and he 
wrote various popular dramas. 
Finland’s earliest novelist was 
Pietari Paivarinta (1827-1913), 
the son of a labourer. He wrote tW 
grimly realistic story. His lafe" 
The most gifted of writers in 
Finnish certainly Juhani Aho 
(b. 1801), the son of a country 
clergyman. His earliest writings 
were realistic studies of current 
life. He went to reside in Franco, 
where he made a close study of 
the methods of French novelists 
of the newer school. His short 
stories are delicate works of art, 
revealing to an interesting degree 
the temper and ambitions of the 
contemporary Finnish population. 

The only figure of world-wide 
fame in the arts produced by 
Finland is Sibelius (g.v.) 

Histoky. The Finns reached 
Finland from their Asiatic home 
in the 7th and 8th centuries ; 
they found people already Uving 
there of whom the present-d?iy 
Lapps are probably the des- 
cendants. In the 12th century 



Finland. Map of this North European republic, once 
part of the Russian Empire 
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274 were in Finnish, 103 in Swed- 
ish, 7 in Swedish and Finnish, 3 in 
Russian. 2 in German, 1 in English, 
and 1 in French. 

When, at the outbreak of the 
First Great War, Russia’s coercive 
measures increased, the Finns, 
distrustful of Russia’s allies, svm- 
pathised with the Germans. The 
Russian revolution of 1917 brought 
freedom to Finland, which de- 
clared itself in Dec. an indepen- 



Finland. A typical Fin n i s h peasant family 


Sweden sought to introduce 
Christianity into Finland, but an 
obstinate kruggle with paganism 
followed, lasting nearly 150 years. 
One of the leaders of the first 
Swedish christianising expedition, 
Henrik, bishop of Uppsala, an 
Englishman by birth, later, as 
Henrik the martyr, became Fin- 
land’s patron saint. Gradually 
Swedish influence spread round the 
coasts and for 600 years Finland 
formed part of the kingdom of 
Sweden, enjoying, however, a large 
measure of self-government. From 
the beginning of the 17th century 
the Finns had their own diet, the 
electoral basis of which remained 
virtually unchanged until 1906; the 
system "then adopted has survived 
with a few modifications to the 
present day. The legal system of 
the Finnish republic is stiU based 
on the Codex Oustavianus^ main- 
tained over several centuries un- 
der Swedish kings, Russian tsars, 
during the civil war, and since 
the establishment of an inde- 
pendent Finland. 

Finland a Theatre of War 
Early in the 18th century, 
Finland became the theatre of 
bloody struggles between Rus- 
sians and Swedes. By the treaty 
of Nystad (1721) Russia secured 
the province of Viborg (Viipuri), 
Sweden unsuccessfully tried to 
recover the lost province in 1741, 
but the Russian sphere was ex- 
tended. Finally, in 1809, Sweden 
withdrew from Finland, the whole 
of which, with xhe Aaland Is. 
passed as a grand duchy to Russia 
the grand duke being Tsar Alex- 
ander I. For many years the 
relations between Russia and 
Finland were cordial, and Finland 
prospered, her autonomy being 
all but complete save in foreign 
affairs. Gradually however, a 
Finnish national party arose, 
whose first object was to give 
Finnish the same standing as 
Swedish, the then official lan- 
guage of the country. This they 
succeeded in doing in 1863. In 
1899 the Finnish constitution 
was suspended and Russian mili- 
tary government was established. 
The assassination of the Russian 
governor, the dictator, Gen. Bob- 
rikov, in 1904, and a general 
strike led to a temporary respite 
and in 1906 the constitution was 
restored. But in 1908 curtailment 
of Finnish rights began again ; 
but many Finns managed to get 
through school without learning 
any Russian, although the teach- 
ing of it was compulsory ; and in 
1914, out of 391 newspapers and 
periodicals published in Finland. 


dent and sovereign state, and 
was recognized as such. 

In 1920 Finland was admitted to 
the League of Nations and in the 
following year she was confirmed 
in possession of the Aaland Is. 

Russo-Fikntsh Wars. In Oct., 
1939, the Finnish and Russian 
governments began unsuccessful 
negotiations over the Soviet de- 
mand for frontier readjustment 
and the right to establish air and 
naval bases on Finnish territory. 
Next month Russia denounced 
the Soviet-Finnish pact of non- 
aggression of 1932, announced the 
rupture of diplomatic relations, 
and stated that her only aim was to 
safeguard the security of the Soviet 
Union, and in particular of Lenin- 
grad (then only 25 m. inside the 
Russian frontier). Two days later 
the Russians attacked. A three 
months’ war followed, chiefly re- 
markable for the use by the 
Russians for the first time in war 


of parachute troops, and for the 
unexpectedly good defence put up 
by the Finns. But Finland was 
overpowered when the Russians, 
in Feb., 1940, broke the Manner- 
heim line, and by a treaty of peace 
concluded in Moscow and ratified 
by Finland in March operations 
ceased immediately. The terras 
included the cession to Russia of 
the whole of the Karelian Isth- 
mus, the city of Viipuri, the whole 
of Viipuri bay 
with its islands, 
territorv N. and W. 
of Lake Ladoga, 
and a number of 
islands in the Gulf 
of Finland ; both 
countries pledged 
themselves to non- 
aggression ; Fin- 
land agreed to 
lease Hanko to 
Russia for 30 
years, with the 
right to establish 
a military base 
there ; a new rail- 
way was to be 
built jointly by 
the two countries 
to connect Russia 
and Sweden by a 
shorter route. The 
new frontier was 
approximately 
that agreed be- 
tween Sweden and 
Russia in 1721. 
Finland lost the 
port of Viipuri, the 
defence works of 
the Mannerheim 
line, important 
sawmill, mining, 
and water power resources, and 
factories. 

When Germany attacked Russia 
in June, 1941, Finland joined her, 
and the Finns advanced to their 
old frontier, forming a constant 
threat to Leningrad. But the 
front here remained quiescent, 
until the Russians launched an 
offensive early in 1944. Then, 
on June 10, the Russians attacked 
in the Karelian Isthmus, capturing 
Viipuri on the 20th. The U.S.A. 
broke off diplomatic relations with 
Finland, June 30, and negotia- 
tions began, leading to an armis- 
tice between the U.S.S.R. and the 
U.K. on the one hand, and Fin- 
land on the other, signed Sept. 19, 
by which the Finns undertook to 
disarm all German troops in 
Finland by Sept. 15, demilitarise 
the Aaland Is., provide the Allies 
with airfields, return the oblast of 
Petsamo to the Soviet Union 
(the Soviet Union renouncing its 
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rights in the Hanko peninsula), 
pay an indemnity of 300 million 
dollars over six years, and restore, 
subject to certain changes, the 
terms of the treaty of March, 
1940. (These terms were confirmed 
in the peace treaty of 1947.) A Ger- 
man army under Gen. Lothar Ren- 
dulic remained in N. Finland, but, 
cut off from the Gulf of Bothnia, 
had to retreat through desolate 
country, in the Arctic winter, pur- 
sued by the Russians, assisted more 
and more actively by the Finns as 
Rendulic left a trail of flaming vill- 
ages behind him. The last Germans 
were driven out in April, 1945. 

Constitution. Finland has a 
single chamber, the diet or house 
of representatives, consisting of 
200 members elected on a sys- 
tem of proportional representation 
by all men and women who 
have reached their 21st year. 
Women are eligible to sit. The 
president is elected for six years 
by an electoral college elected by 
the citizens. The council of state 
(ministry) is appointed by the 
president, but must have the 
support of the house of repre- 
sentatives. Education has been 
compulsory from seven to 15 
since 1920 ; 9 p.c. only over 15 
are illiterate. There are three uni- 
versities, one at Helsinki and two 
(one Finnish, the other Swedish) at 
Turku. Secondary education is 
given in lyceums, high and middle 
schools ; there are navigation, 
commercial, trade, technical, arts 
and crafts, agricultural, dairy, 
cattle management, horticultural 
and forestry schools. More than 
96 p.c. of the population belongs 
to the Lutheran church. Among 
the rest are a few adherents of the 
Greek Catholic and the Roman 
Catholic churches, Judaism, and 
Islam. Pop. (1950) 4,032,538. 

Uh and Character oS the People 
The majority of the people are 
Finno-Ugric, belonging to the 
great Ural-Altaic family. Physi- 
cally strong, hardy, and athletic, 
they have in general round faces, 
square shoulders, fair hair, and 
blue eyes. Their temperament is 
somewhat phlegmatic, and they 
are honest, hospitable, and clean. 
They have a keen sense of inde- 
pendence and personal freedom 
Since 1920, prohibition of alco 
hohe liquors has been in force. 
They live simply and the food 
of the peasants is poor, but, except 
in the N. and E., there is little real 
poverty. The bath-house at- 
tached to every farm is char- 
acteristic of the country. The 
Swedish element of the popula- 
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tion is found in the towns and in 
the Aaland Is. The organization 
of public health is well developed. 

Industries. Essentially an 
agricultural country, with some 
60 p.c. of the pop. engaged in this 
branch, mainly in small holdings 
of less than 25 acres, only about 
3 p.c. of the country is under 
cultivation ; about 5 p.c. is 
grassland. Oats, barley, rye, and 
potatoes are the chief crops. A 
little flax is grown. Numbers of 
dairy cattle are kept ; also sheep, 
goats, and pigs, while Finnish 
horses have for long been noted 
for their speed, hardihood, and 
docility. Minerals arc few and of 
small importance. Manufactures 
are ’svell developed, mainly by the 
help of water power. They 
include engineering, machine mak- 
ing and shipbuilding, pulp and 
paper making, production of 
cotton goods, and tanning. Saw- 
mills number about 1,000. The 
chief port is Helsinki, after which 
come Turku, Kotka, and Oulu. 
The main exports are timber, 
butter, paper, pulp, and textiles, 
while the imports include cereals 
and other foods, cotton, machin- 
ery, and coal. Much of the inland 
traffic is by water, and so well 
linked by nature or by canals are 
the country’s many lakes that it 
is among the countries of the 
world with the most adequate 
internal communications. The 
southern half of the country is 
well served by railways, of which 
in all there are some 3,500 m., 
all but about 150 m. state-owned. 
They are linked with those of 
Russia and Sweden. 

Bihlior/raphy, Traditional Poetry 
of the Finns, D. Comparetti, I808‘; 

A Summer Tour in Finland, 

P. Waineman, 1908 ; Finland : the 
Land of a Thousand Lakes, 

E. Young, 1912; Finland and 
the Finns, A. R. Read©, 1915 ; 
Suomi, the Land of the Finns, 

A, M. Scott, 1926 ; Forest In- 
dustry of Finland, W. E. Hiley, 
1928 ; Finland, a Nation of 
Cooperators, ^ T. Odhe, 1931 ; 
Nationalism in Modern Finland, 

J. H. Wuorinen, 1931 ; Finland, the 
New Nation, A. Rothory, 1936. 

Finland, Gulf of. Eastern arm 
of the Baltic Sea, between Finland 
and Estonia S.S.R. Its length is 
260 m. and its average breadth 
60 m. ; it is studded with islands. 
Several important towns are on the 
co^t — Tallinn, Leningrad, Viipuri 
(Viborg), Helsinki. On one of the 
key islands in the Gulf of Finland 
is the Russian naval base of Kron- 
stadt, which in the Second Great 
War played a part in the defence of 
Leningrad and resisted the attacks 
of Gorman and Finnish forces. 


‘“'“^fields were 

laid in the Gulf bv the pAmv. 
andFirrne; 

marmes and light craft oontC^ 
to operate in these waters thrZh 

out the war, interrupting sS 

traffic along the coastal JZ 

ina^’ shipping, and land- 
raiding parties behind the 
front line. When the RussC 
advanced through Estonia an“ 
Layia in 1944, their warship 
based on Kronstadt sank many 

» the Gulf and 
the Baltic Sea. Under the terms 
of the Russo-Einnish armistice of 
the U.S.8.R. acquired the 
right to establish a naval and air 
base in the area Porkkala-Udd a 
pomusula about 30 m. S. W. of Hel- 
siifld. Nec Baltic Sea; Kronstadt. 
Finlay, Robert Bannatyni 
Viscount (1842- 
11 lawyer, born July 

11 , 1842. He was educated at 
Edinburgh university, qualified 
as a doctor, was called to the bar 
in 1867, and sat in parliament, 
where he represented Inverness 
Burghs, 1885-92 and 1895-1906; 
Scottish universities, 1910-16. A 
strong Unionist, he became 
solicitor-general 1895-1900 ; at- 
torney-genoral 1900-06. He was 
lord chancellor under Lloyd George, 
1916-18. Made a viscount, he 
became British member of the 
permanent court of arbitration at 
The Hague in 1920 -and the next 
year a member of the international 
court of justice. He died March 9, 
1929, and was succeeded in the 
peerage by his son William. The 
latter, born 1875, became a judge 
of the high court in 1924 and a 
lord justice of appeal in 1938; he 
died June 30, 1945. 

Finlay, George (1799-1875). 
British historian. Born at Faver^ " 
ham, Doc. 21, 1799, he was edu- 
cated at the universities of Gla^ 
gow and Gottingen. He espoused < 
the cause of Greek independency^ 
saw much of Byron at Mis8olcmg|i| 
and finally made Greece his home| 
never visiting England after I8^i, 

His great work, A History of 
Greece from the Conquest by 
Romans to the Present Time, w^iSj 
published complete in 1877, 
main pai*ts having appeared 
1844, 1856, and 1861. He diedffe; 
Athens, Jan. 26, 1875. ; j 

Finmiurk or Finnmark. 
time fylker or county of N. 
way. It is bounded N. by 
Arctic Ocean and S. by Lapiy^|^v|J ' 
and is the northernmost por^|j|^fe 
of the European land mass, 
minating in the North Cape. t 
18,580^ sq. m. Its rugged 
is indented by bays and " 
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fringed by numerous islands. The gled in the course of centuries with 1869, the land costing £56,869 and 
surface is elevated, rising to over Alpine rather than Mongolian the laying out about £50,000. It 
3,000 ft. in parts. The climate is elements, and are now classifiable was planned to serve as a recrea- 
severe, and life is hard. Fishing and mainly by their dialects. These tion ground for the people of the 
reindeer breeding are the chief form, with the Ugrian, a branch borough of Finsbury, 
occupations. Hammerfest {q.i\) is of the Ural-Altaic family, out of Finsen Light. Form of treat- 
the chief town. Pop. 53,308, mostly which Aryan probably emerged, ment for lupus and other skin con- 
dwelling on or near the coast. Numbering about 6,000,000, they ditions, invented by the Danish 
Nomad Lapps occupy the interior, are grouped as Volga, Permian scientist Niels Ryberg Finsen 
In Oct-, 1944, Russian forces (Votyak), and Baltic Finns. Of (1860-1904). The rays from a 
pursued the German troops that the last group the true Finns powerful electric arc lamp are 
had retreated from Finland into (Suomi), in Finland and contigu- passed into an absorbent medium 
Finmark. Kirkenes was liberated ous territories, may exceed which allows only the actinic or 
on Oct. 25. As the Germans re- 3,000,000. These, having absorbed chemically active rays to pass 
treated, they forcibly removed the Swedish influences of race, culture, through it. These rays, having been 
inhabitants, destroyed livestock, and speech, display a progressive concentrated by means of lenses 
and burnt the towns of Kirkenes, civilization, a high intellectual of rock crystal and cooled by being 


Hammerfest, Vardd, and Vadso as i 
well as villages and even isolated i 
farms, leaving the country almost 
lifeless. Reconstruction began im- 
mediately the Norwegian govern- 
ment took charge of the territory. 

Finn, Fioi^n, Find, or Fingal. 
Warrior hero of Celtic tradition. 
The legends which gather round 
his name have almost certainly a 
real historical figure behind them, 
Finn was the son of Cumhal {pron. 
cool) of Leinster, and was born after 
his father’s death in battle at 
Cnucha ; first called Demne, he 
came to be called Finn, the Fair 
One, from his appearance. He 
took over the leadership of the 
warrior band known as the Fians 
or Fianna from his life-long 
enemy Goll MacMorna. His sons 
Oisin and Fergus, his grandson 
Oscar, his herald UUin, his fav- 
ourite hound Bran, were famous 
figures in his story. One of the 
chief episodes in his career was the 
pursuit of Diarmid, who eloped 
with Grania, Finn’s betrothed. 

In Scottish legends Finn is 
known as Fingal, and was king of 
Morven, in Argyll. He was slain 
in the great defeat of the Fians at 
Gabra, probably in 283. His me- 
mory has never faded among the 
Gaelic peoples of Ireland and Scot- 
land. Consult Finn and His 
Companions, S. J. O’Grady, 1892 ; 
Gods and Fighting Men, Lady 
Gregory, 1910. 

FinnesburgL The Fight at. 
Fragment of heroic Anglo-Saxon 
poetry, discovered in the binding 
of a MS. in Lambeth Palace li- 
brary in the 16th century. It 
describes incidents of the battle 
between the Frisian chieftain Finn 
and the Danes. 

Fiimisli Spitz. See Hound. 

Finno-Karelia. See Karelia. 

Finns. A people inhabiting 
central and N. Russia before the 
Slavonic dispersion. Hunters and 
fishers, akin to the tall, blond, 
blue-eyed Nordic type, they min- 


attainment, and a passionate love 
of country. See Finland ; Mordvin. 

Finsbury. London metropol- 
itan borough. Bounded S. by the 
City, it has the boroughs of Isling- 
ton on the N., Shoreditch E., and 
Holborn and St. 


passed through a continuous cur- 
rent of cold water, are directed on 
to the affected area. 

Finsteraarhom. Mt. of Swit- 
zerland, between the cantons of 
Berne and Valais. It is the highest 


Pancras W. Al 
one time a manor 
or lordship, form- 
ing one of the pre- 
bends of S. Paul’s 
Cathedral, N. of 
Moorfields, and 
known as Fens- 
bury, from the 
swampy nature of 
the ground, its old 
fields were prac- 
tising grounds 
for military and 
archers, referred 

to by Shake- ; — - - — 

speare and Ben 
Jonson. Here, 

in 1548, Protector Somerset was 
met by the lord mayor on his 
return from Scotland. Finsbury 
was once a residential quarter for 
doctors and surgeons, and it in- 
cludes ClerkenweU, a clock and 
watch-making centre. Within its 
area are Bunhill Fields, North- 
ampton Institute, Sadler’s Wells 
Theatre, and St. John’s Gate. With 
Shoreditch, Finsbury forms the 
bor. constituency of Shoreditch and 
Finsbury. Nine-tenths of the houses 
were damaged by air raids in the 
Second Great War; about a quarter 
of the rateable value was lost Dec. 
29-30, 1940. Pop. (1951) 35,370. 

Finsbury Park. Recreation 
ground of N. London, the name of 
which is applied to the district im- 
mediately surrounding it, to an 
important main line rly. junction, 
and to a station on the Piccadilly 
line (for long its terminus). Just 
outside the co. of London bound- 
ary, the park (115 acres) is between 
the rly. and Seven Sisters Road 
and Green Lanes, It was opened by 
the metropolitan boai^ of works in 



Switzerland, and the Aletsch glacis, 
seen from the air 

peak of the Bernese Oberland (alt. 
14,025 ft.), and extremely difficult 
of ascent. The summit was first 
reached in 1812. The Schreckhom 
lies to the N. and the Jungfrau to 
the W. 

Fin- Whale oe Fin-Back (JBal- 
aenoptera). Name sometimes given 
to the rorqual, a common and 
widely distributed whale, of which 
five species are usually recognized. 
As their yield of blubber is small 
and their whalebone of inferior 
quality, they are not in great 
demand ; this doubtless accounts 
for their being still found in great 
numbers in nearly every sea ex- 
cept near the Poles. They are oi 
somewhat slender form, and have 
a short back fin, and narrow and 
pointed flippers. They have a 
large pouch in the throat for the 
reception of the fish on which they 
feed ; and when this pouch is 
collapsed the skin of the throat 
lies in a number of longitudinal 
folds which are characteristic of 
the genus. 

Of the four species included in 
the British fauna, the common 
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■’ °" Joseph and Potiphar’s wHe 

be fully appreci- The first-named work in finnm 
g atcd. They thrive couplets, was commissioned T 
j,' ni any deep, rich Mahmiid, sultan of Ghazni 





seeds sown in a 
cold frame in 
spring. Much con- 
fusion in nomen- 


^ ^ n any aeep, ricn ivianmud, sultan of Ghazni whn 

loam, may be promised 60,000 gold pieces Ta 
planted in autumn reward. Firdausi, however excit^^ 
j or spring, and are the enmity of Mahmiid’s vizi^ 

1 propagated by and when, at the end of Ms task 
seeds sown in a which occupied him for 30 yeai? 
cold frame in the vizier sent him pieces of silvS 
spring. Much con- instead of gold, the indignant poet 
fusion m nomen- divided the money between the 
clature exists keeper of a bath, a sherbet seller 
J among these coni- and the vizier’s messenger, penned 
I fera, but it is now a flaming satire on Mahmud, and 
Fin-whale. Stranded specimen of rorqual, Balaenoptera generally accepted after spending the remainder of his 

musculus that the true fir life a proscribed man, died at Tus 

means Abies, the According to legend, as his bodv 
rorqual {B. phjsalus) is often met silver fir. The genus Ficea embraces was being borne to the grave a 
with in the English and Irish the spruces, and Pinus the pines, messenger laden with 60,000 gold 
Channels and cast up on the Firs are cultivated for their dinars from Mahmdd arrived, and 
coasts. Sibbald’s rorqual (B. timber. See illus. p. 1325. as Firdausi’s daughter refused the 

musculus) is the largest of all Firando. See Hirado. w^^^ney, it was spent on some much- 

whales, often exceeding 80 ft. in Firbolg. Legendary name of an ^^^eded public buildings in Tus. 

length. It is abundant in the early Irish people, usually said to "Fhe Shdh-Nameh, which has 
North Sea, and occurs around the mean bag-men. Some ethnologists described as the Iliad' of Per- 
Hebrides. Rudolphi’s rorqual {B. use it to denote the aboriginal characterised by its Persian 

borealis), much smaller, has been vocabulary, the simplicity of its 

/.IT. , 1 r * 1 . 


Fin-whale. Stranded specimen of rorqual, Balaenoptera 

musculus 


borealis), much smaller, has been 
found during recent years around 
E. and S.E. England. The lesser 
rorqual {B. acutorostra) is about 30 
ft. in length, and fairly common 
around all British coastk Bryde’s 
whale {B. brydei) is found off S. 
Africa. See Whale. 

Fiord OB Fjord (Scand.). Type 
of inlet found on the coasts of re- 
gions which have been greatly 
glaciated. During the ice age 
great glaciers scooped out deep 
trough-like valleys with precipi- 
tous sides, and the disappearance 
of the glaciers admitted the sea. 
A fiord is usually very deep except 
near the entrance, and sometimes 
subsidence of the land has added 
to its size. Fiords occur in British 
Columbia, Scotland, and Norway, 

Fir. Cone- bearing trees of the 
family Coniferae, and genera Abies, 









style, its high qualities of inven- 
tion, its original transcripts from 
nature, its patriotism, its dramatic 
dialogues, and its reflection of the 
author’s Zoroastrian faith. Battles, 
combats, feasts, scenes of riot, and 
carnage alternate with pictures of 
innocence and peace. Much is 
taken up with the wars of Persians 
and Tartars, and one of the central 
characters is Rustum, the Persian 
Hercules, who unwittingly kills Ms 
own son, an episode familiar to 
modern readers in Matthew Ar- 
nold’s poem, Sohrab and Rustum. 

Bibliography. Poems of F., Eng. 
trails, by J. Champion, 1785; Shdh- 
NAmeh, trans. and abridged, J. 
Atkinson, 1832, new ed. 1892 ; Sooh- 


people of Ireland 


itimiiy anu goiitJxa niainlv 

Picea, and Pinus. Natives of Groat ^ « i, h n i r 
Britain, N. Europe, N. America, J 

Japan, and the Himalayas, ilie> 
vary in height from 10 to 200 ft. Brians and 

In gardens firs are best grown as 

specimen trees on lawns, where Milesians, 

perhaps a w'ave 
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of Goidelic Celts 
from neighbour- 
ing Britain. 

Firdausi ob 
PebdusL Pen- 
name of Abu-’l 




Fiord. 
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land -owner. Carefully educated 
and an apt scholar, he is famous as 
the author of the Shih-N4meh, or 
Book of Kings, a metrical history 
of Persia from early times to a.d. 
641 ; and Yusuf u Zulikha, a poem 


tices of Persian Poets, Gore Ouseley, 
1846 ; Shdh-NAnieh, the orig. te^, 
with French trans. in prose, J. Mold, 
1876-78; The Epic of Kings, H. 
Zimniern, 1886 ; Literary Histo^ 
of Persia, E. G. Browne, 1902-6; 
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Fire. Visible effect of the com- 
bustion of substances by means of 
the chemical combination of at- 
mospheric oxygen with one or 
more of their constituents. The 
incombustible residue is called 
ash. Flame is formed when glow- 
ing gas is produced, either as a 
primary or as a secondary result 
of the burning. There may also be 
non -luminous vapours called smoke 
or fume. 

The process of raising the tem- 
perature of combustible or inflam- 
mable substances to the point at 
which self-sustaining combustion 
proceeds is called ignition. This 
may be brought about by solar 
radiation, terrestrial heat, mole- 
cular action, electrical discharge, 
friction, pressure, or percussion. 
Fire may be extinguished before 
combustion is completed by re- 
ducing the temperature of the 
burning mass below the ignition 
point, ^or by stopping the access of 
air. In the domestic and industrial 
arts heat and light are commonly 
obtained from substances — solid, 
liquid, or gaseous — called fuels, 
mostly derived from carbonaceous 
materials of vegetable origin. 

Early Theories of Comtustion 

Medieval alchemy pictured the 
world as composed of four ele- 
ments : fire, water, earth, and air. 
When modern chemistry began, 
Boyle, while still holding fire to be 
a material element, discovered that 
air is essential to combustion. A 
theory propoimded by Stahl, that 
combustible bodies contain a sub- 
stance called phlogiston, which is 
released by their decomposition, 
was not exploded until Lavoisier, 
after discovering oxygen, explained 
burning as caused by the extraction 
of this gas from air and its com- 
bination with other substances. 

The anthropological theory that 
early man was a fireless animal is 
supported by the fact that every 
primitive mythology has its own 
account of the origin of fire and of 
the discovery of its benefits by 
mankind ; in general it is described 
as a gift of the gods. In Greek 
mythology, Prometheus brings 
down a torch lighted at the sun ; 
according to the Vikings, Ukho 
struck a stone with iron and 
brought forth lightning ; amongst 
the ancient Egyptians, Phoeni- 
cians, and Slavs, there existed fire- 
gods who personified the diverse 
functions of fire. The identity 
between life and fire was an elemen- 
tal idea amongst the Romans, Per- 
sians, Hindus, and Red Indians. 
The gods of fire possessed variable 
qualities, e.p. the cruelty of Moloch 
and the beneficence of Hestia. 


Traces of fire appear among 
human relics as far back as early 
Palaeolithic times. Except the 
Andaman Islanders, it is doubtful 
if any race or tribe has been com- 
pletely without some knowledge 
of fire. Man’s discovery of fire, 
and his ability to make and use it 
for his own benefit, marks the 
dividing line between animal and 
human existence. Perhaps in the 
form of burning lava from vol- 
canoes, or from vegetation set on 
fire by lightning, fire was acquired 
and preserved for the most primi- 
tive use conceivable : for protec- 
tion from beasts and for elemen- 
tary cooking. The next stage was 
the invention of creating fire at 
will, either by friction of wood, as 
in the fire drill, saw, or plough, or 
by the percussion of minerals, as 
with flints and pyrites. 

Communal Fires 

With the necessity of preserving 
fire, man became sedentary and 
was obliged to live in groups ; this 
gave rise to the social instinct, and 
to the use of fire for warming the 
person, cooking foods, hardening 
implements and utensils, and pro- 
ducing artificial light. Hence prim- 
itive man found it convenient 
always to have a fire burning in 
some protected place, which ulti- 
mately developed into a public 
building round which centred all 
religious, civil, and political acti- 
vities. This principle of an ever- 
burning fire was observed by 
civilizations as diverse as the 
Egyptian, Greek, Roman, and 
Aztec. T^en the fire of Vesta at 
Rome went out, aU business was 
suspended until it had been re- 
kindled with appropriate cere- 
mony. No Greek or Roman army 
would cross a frontier without 
carrying before it a fire lit from 
the sacred flame. Fire played a 
part in the ceremonies observed by 
ancient and primitive peoples dur- 
ing the initiation of boys into man- 
hood. Most ancient and modern 
religious beliefs hold that the 
world will eventually be destroyed 
by fire. 

Uncontrolled fire is the prime 
destructive agent of man’s labours, 
and throughout history has de- 
stroyed more natural and built 
property than have all the wars 
combined. Despite the efficiency 
of modern fire-fighting and pre- 
vention methods, fire continues to 
take heavy toll of life and pro- 
perty ; in Great Britain armual 
losses from fire total £13,000,000 
and in the U.S.A. £85,000,000. 
Vast tracts of valuable timber are 
annually lost in the forest fires of 
Canada and the U.S.A., while bush 


fires in Australia, and even heath 
fires in the U.K., are responsible for 
much destruction. Most of these 
fires are caused by spontaneous 
combustion, but many are the 
result of carelessness. The waste- 
ful method of clearing scrub land 
for cultivation by burning the 
bushes and trees destroys quanti- 
ties of timber in India. 

Sometimes property is fired 
maliciously, a felony punishable in 
England as arson and in Scotland as 
fire-raising. Much evil is wrought 
by thoughtless or unintentional 
incendiarism. Out of these perils 
have arisen the organized services 
concerned with fire precautions, 
proofing, prevention, extinction, 
and insurance. 

Two of the most destructive 
fires of ancient times w^ere those of 
Rome in a.d. 68, and Alexandria 
in the 7th century. The Great Fire 
iq.i'.) of London in 1666 was one of 
the greatest conflagrations on re- 
cord in time of peace. Other de- 
structive fires were at Chicago, 
1871 ; Boston, 1872 ; Baltimore, 
1904 ; San Francisco, 1906 ; Yo- 
kohama and Tokyo, 1923 ; Wap- 
ping, London, 1935 ; Marseilles, 
1938 ; Barbican, London, 1939. 

The U.S.A., Canada, Australia, 
and New Zealand have been much 
more conscious of the dangers of 
fire, and more advanced in protec- 
tive measures, than older nations. 
This is because in new countries 
buildings were invariably of wood. 
Many early towns in the New 
World still contain a high propor- 
tion of timber buildings, and in 
the event of large fires the damage 
is always serious. 

Use in Oflence and D^ence 

Like many inventions, fire was 
turned to warlike purposes soon 
after man adapted it to his use. 
In primitive tribal fighting, a 
prime object was to set alight 
the enemy’s villages. This was 
achieved by flaming arrows, and, 
later, by the throwing of pots of 
incendiary chemicals, e.g, Greek 
fire. Fire later developed into a 
means of defence, either to delay 
an enemy’s advance or to deny 
him the fruits of his victory ; a 
notable example was the burning 
of Moscow by the Russians in 1812. 
During the Second Great War, the 
‘ scorched earth ” policy of the 
Russians and Germans in retreat 
hindered the enemv’s advance. 
But fire did not become a con- 
trolled and accurate weapon before 
the development of the flame 
thrower and incendiary shell, 
bullet, and bomb in the First and 
Second Great Wars. {See Flame 
Weapons ; Incendiary Weapons.) 
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It has frequently been used in 
simpler forms as a political weapon, 
notably by the Fenians, suffra- 
gettes, I.R.A., and I.W.W. 

Bibliography. Evolution of 
Culture, A. H. L. Pitt-Rivers, new 
ed. 1906 ; The Northward Course 
of Empire, V. Stofansson, 1922 ; 
Man and Culture, Clark Wissler 
1923 ; Primitive Arts and Crafts, 
R. U. Sayce, 1933; The Science of 
Social Development, F. A. Brooke, 
1936. 

Fire Alarm. Mechanical device 
for making known the fact that a 
fire has broken out. Fire alarms 
are of two types, the manual and 
the automatic. The most common 
manual fire alarm is the street 
“ break - the - glass - and^ - pull - 
the-knob ” variety. These alarms 
are connected to a switchboard in 
the nearest fire station. When 
the alarm is pulled, a bell rings in 
the watch room of the station, and 
an indicator lights up on the board 
to show the position of the alarm 
from which the call comes. 

Matter is expanded by heat, and 
this principle is used in all auto- 
matic fire alarms to actuate 
a mechanism which rings a bell 
outside the building in which 
a fire breaks out. The mercurial 
type consists of a thermometer 
with platinum wires entering the 
bulb and the top of the tube 
through fused joints. When the 
mercury rises to a certain height 
it completes the circuit of which 
the wires form part, and a bell 
rings. An adjuvStable form has the 
top of the tube open and a sliding 
upper wire. 

Pneumatic alarms are operated 
by the expansion of air in a closed 
tube or vessel, and the pressing out 
of a diaphragm which brings a 
moving contact against a &ed 
contact. One variety has a bowl- 
shaped container with a concen- 
trically corrugated top. The 
chamber is partly exhausted and 
then sealed. An alarm is given if 
the air inside be expanded by heat, 
or the chamber leaks and the 
vacuum is broken ; in either event 
the diaphragm bulges outwards. 
In another variety air at atmo- 
spheric pressure is contained in a 
small chamber and in very fine 
tubes running from it round the 
walls of the apartments in which it 
is installed. The air in the tubes 
is heated quickly by a fire and com- 
municates its pressure to the main 
chamber. 

Metallic fire-alarm contacts em- 
ploy two metals of unequal ex- 
pansibility. A common form con- 
sists of a bar, compounded of a 
strip of steel and a strip of copper 
welded together, or otherwise 


rigidly joined, fixed at one end and 
free to move at the other. When 
the bar is heated the copper ex- 
pands more than the steel, and the 
bar curves towards the steel side, 
bringing the free end against a 
contact. 

The May- Otway alarm has a 
horizontal steel bar several feet 
long, to the ends of which the 
extremities of a piece of copper 
wire are fastened. A contact-piece 
hangs from the centre of the wii’c. 
The bar and the wire foi-m together 
a very obtuse-angled triangle. If 
the temperatures rise slowly — on a 
hot day, for example — the steel 
bar takes in heat as fast as the 
copper wire and their relative 
lengths are changed but sliglitly, 
whereas a sudden influx of heat 
affects the w'ire much more quieddy 
than the bar, and the wire droops 
sufficiently to let its contact- piece 
touch a contact below. 

Another automatic alarm has a 
glass bulb filled with liquid in 
which is trapped a bubble of gas. 
Increasing heat causes the liquid 
to expand and shatter the bulb, so 
releasing a valve, which has been 
held compressed by the pressure of 
the air in the bulb. Release of the 
valve closes an electrical circuit 
and rings a bell. The bubble of gas 
in the bulb before it is shattered 
prevents the alarm from function- 
ing through changes in the weather. 
Most automatic alarms .simultane- 
ously bring into operation a sys- 
tem of chemical or water sprinklers 
designed to hold the fire in check 
until the arrival of the fire brigade. 
{See Fire Prevention.) 

It is a criminal offence to give a 
false alarm of fire to a fire brigade, 
whether by a street fire alarm 
or by message. The maximum 
penalty is a fine of £25 in London 
and £20 elsewhere. 

Firearms. Generic designation 
of weapons which throw a missile 
by virtue of the propellant power 
generated by a charge of suitable 
explosive. While popular use is 
inclined to restrict the term to 
such weapons as can conveniently 
be used by hand, such as rifles, 
sporting guns, and pistols, these 
are more correctly termed small - 
arms (q.v.), and firearms includes 
even the largest artillery. 

The history of firearms is, natur- 
ally, closely associated with that of 
explosives, but there is no doubt 
that in early times progress was 
far more dependent on the smith 
than the powder-maker, as the 
latter was always in a position to 
supply a more powerful explosive 
than could be used with safety in 
contemporary guns. The invention 


of firearms is usually ascribed to a 
German monk, Berthold Schww 
but the date is not definiteb 
known. From iUustrations and 
accounts in contemporary manu 
scripts, it is evident that <uim 
wore in use by 1320, and %he 
Enghsh used them at Cr4cy, 1346 
These were either bottle-shaped or 
tubular in form, and at first were 
employed to fire darts with either 
metal vanes or a leather pad ia 
place of feathers, but spherical shot 
wcTe early introduced, being usu- 
ally made of stone, as the o’uus 
would not withstand the charge 
necessary to propel the heavi^ 
metal missiles. 

The early guns were generally 
built up of wrought iron strips 
w<‘lded together, but some com 
sisted of wooden staves bound with 
iron, and all were valued far more 
for the moral effect occasioned by 
the nois(* of their discharge than 
tor the material damage caused. 

Hand guns,’' which appear to 
have come into use about 1400, 
weme merely smaller sizes of camion 
mounted on a rough wooden stock, 
and all weapons were discharged 
by ajiplying a piece of smouldering 
match to the touch hole. 

Invention of the Flint Lock 

The next improvement was th^ 
invention of the matchlock about 
1 4 fiO, and it was not until tho in.-^ 
vent ion of the flint lock early ii 
the J7th century that this w^ 
generally superseded. Flint locks 
remained supreme until early in 
the 19th century, when percus- 
sion caps were introduced, During 
this time the only improvement in. 
cannon was better construction, 
they were cast in bronze in the IS^th 
century and in iron by the 1^|. 
The advent of the wheel look (g'.k) 
in 1515 had also made it possijbfe! 
to produce a practicable pistol^ 
that three distinct varieties .of; 
firearm, cannon, musket, 
pistol, were in existence. ^ r 

In order to increase the aoctg^; 
of weapons, rifled barrels werejftr 
troduced about 1520, probably 
August Kotter of Nuremberg, 
the slowness of loading from w 
muzzle end with this 
weapon restricted its use to sph^l 
ing weapons until the end of 
18th century when a few 
ments of marksmen were forA|^ 
Not until breechloaders , 
definitely estabHahed did the '^P 
•supersede the musket. ■ 

Breechloading guns have . 
known for some centuries. 

VI 11 had a sporting weapb%* 
this type, but the Prussian 
gun of 1841 was the first 
in which the principle was ap!i^^ 
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with any real success. With a 
view to increasing the rapidity of 
fire, double-barrel guns were intro- 
duced about the middle of the 
1 7th century, magazine rides about 
200 years later, one of the earliest 
being the Winchester, 1867, Re- 
volvers date from 1835 (Colt). 

After 1880 improved construc- 
tion and the advent of smokeless 
powder made possible the manu- 
facture of weapons of great 
power and extreme accuracy ; im- 
proved breech blocks and the ab- 
sorption of the recoil by hydrauUc 
bu&^rs revolutionised artillery 
practice ; through the use of the 
force of the recoO to reload, cock, 
and fire the weapon, machine-guns 
were produced which would fire 
600 shots per minute. 

Developments during the First 
Great War were in giving mobility 
to larger guns and howitzers ; in 
the use of guns of immense power 
as instanced by anti-aircraft artil- 
lery and the German gun having a 
range of 80 miles, which threw 
9-1 -in. shells, weighing about 3 cwt. 
each, into Paris ; the introduction 
of new types of ammunition ; and 
the use of trench mortars, which 
were extremely light cannon, gen- 
erally smooth -bored and often 
muzzle-loading, capable of firing 
heavy projectiles to short and 
medium ranges. In the Second 
Great War automatic firearms fike 
the Thompson sub-machine-gun 
and the Sten carbine were used on 
a large scale. A further innovation 
was the rocket gun. 

Under the Firearms Act, 1937, 
no person may normally have in 
his possession any firearm — except 
a smooth bore gun with barrel hot 
less than 20 ins. long or an air gun, 
air rifle, or air pistol of a type not 
declared specially dangerous by 
the home secretary — unless he 
holds a firearms certificate. Such a 
certificate can be obtained for 5s. 
from the police, but the applicant 
must show good cause for having 
a firearm. A certificate remains in 
force three years. If the police 
refuse to grant one, an appeal can 
be brought to the court of quarter 
sessions. Among the persons to 
whom this restriction does not 
apply are crown servants, persons 
taking part in theatrical perform- 
ances or films, starters of races, 
operators of miniature rifle ranges, 
and members of rifle clubs and 
cadet corps. Automatic weapons 
are forbidden. Firearms dealers 
must be registered. See Ammu- 
nition ; Arquebus ; Bullet ; Car- 
tridge ; Explosives ; Machine- 
Gun ; Ordnance ; Pistol ; Re- 
volver ; Rifle ; Trench Mortar. 


Fireback. Back wall of a fire- 
place, introduced about the middle 
of the 16th centuiy^ as a protection 
for the walls. Firebacks were of 
cast iron, often elaborately decor- 
ated with designs of flowers, figures, 
etc., in high or low relief. The 
most interesting series were those 
with coats of arms and other 
heraldic devices, with inscriptions. 

Fire Brat. See under Silver 
Fish. 

Firebrick. Term for heat- 
resisting brick used in the con- 
struction of furnaces, commonly 
restricted to bricks made from 
fireclay {q.v,)^ others being called 
by the predominant constituent 
in their composition, e.g. silica-, 
chrome-, magnesite-bricks. Pul- 
verised fireclay is mixed with 
water and pressed into moulds. 
The bricks are then slowly dried 
and fired strongly in special kilns. 

Fire Brigade. Organization 
for combating outbreak of fire. 
There apparently existed fire 
brigades in Egypt 4,000 years 
ago ; an elaborate organization 
operated in Rome by 40 b.c. Early 
in the Christian era hose pipes 
appear to have been in use. For 
British practice, see Fire Service. 

Fireclay. Material so called 
from the high refractoriness of the 
articles made from it, i,e. its 
quality (when manufactured) of 
resisting intense heat, and its 
freedom from splitting when ex- 
posed to rapid changes of tempera- 
ture. The determining factor of 
the refractoriness is the chemical 
composition of the clay, which 
contains but small quantities of 
fluxing impurities (such as iron, 
lime, magnesia, alkalis), and little 
free silica. Fireclays should dry 
and fire without cracking and have 
an open texture to resist alternate 
heating and cooling. In the manu- 
facture of some foeclays sawdust 
is mixed with the clav and is burnt 
on firing, leaving the open porous 
texture required. The minimum 
fusion point for a fireclay is usually 
taken at about 1,600° C. 

Fireclay.^ abound in the British 
coalfields, underlying or alternat- 
ing with coal seams. They usually 
contain 50-70 p.c. silica and 20- 
30 p.c. alumina, the remainder 
being iron oxide, lime, magnesia, 
soda and potash. The beds do 
not usually exceed 2 ft. in thick- 
ness, and the pr^ence of rootlets, 
coupled with the absence of alkalis, 
suggests' that they represent the 
soU in which the coal measure 
forests grew — ^the plant debris 
formed the overlying coal seam. 
Deposits are worked in Cornwall, 
Devon, Dorset, and elsewhere in 


the S. of England. Fireclay from 
Stourbridge, said to have been 
worked in the I6th century, is 
exported in quantity on account 
of its excellent qualities. See 
Brickmaking ; Firebrick. 

Fire Control. System under 
which two or more pieces of artil- 
lery are ranged or fired on a specific 
target under the individual com- 
mand of an officer. During the 
Second Great War, fire was con- 
trolled in field artillery either by 
an officer in an advanced observa- 
tion post who transmitted his fire 
orders to the battery by telephone, 
or by an observer in an aircraft 
who was in radio communication 
with the artillery. Anti-aircraft 
artillery was controlled by data 
as to bearing, height, range, and 
speed of the target set into a pre- 
dictor {q.v.) after the picking up 
of a target on a radar screen- One 
master predictor controlled the fire 
of a number of guns. 

In warships, fire was controlled 
from the citadel or control tower 
in battleships and cruisers and 
from the bridge in smaller vessels 
such as destroyers. From this con- 
trol position the gunnery officer 
directed the vessel’s guns either 
from personal observation of the 
target or from messages received 
from spotting aircraft. If neces- 
sary, the fire control officer could 
fire all the main armament simul- 
taneously by pressing a switch. 
The development of radar re- 
volutionised fire control for both 
land and ship-borne artillery, 
making it possible to control ac- 
curate and sustained fire against 
a target which might be moving 
under cover of thick smoke or fog. 
See Artillery ; Gunnery. 

Firedamp. The name given to 
the most important of the gases 
which are found occluded in the 
crust of the earth, mz. methane, or 
carburetted hydrogen (CH4), which 
appears in coal mines. When dilu- 
ted with air in certain proportions 
it forms a mixture which will ex- 
plode with great violence when 
ignited by a flame or spark, or by 
an incandescent surface. Such an 
explosion occurring in a coal mine 
may kill the worfers directly by 
mechanical violence or by burning, 
or indirectly by carbon monoxide 
poisoning, since carbon monoxide 
is formed by. the incomplete com- 
bustion of the gas. 

Firedamp and marsh gas have 
the same composition, and both 
are formed by the decomposition 
of vegetable matter. Coal beds are 
porous and the gas accumulates 
in their pores, but large volumes 
sometimes accumulate under con- 
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siderable pressure in pockets, and 
wben these pockets are tapped by 
a pick or a drill, or by a fall of coal 
or rock, the gas escapes into the 
mine workings and beeonies a 
source of danger. A fall in the 
barometric pressure tends to re- 
lease the gas ; hence the import- 
ance to miners of weather forecasts. 
The volume of methane is some- 
times so great that when a pocket 
of it is tapped the gas issues in a 
continuous stream or “ blower ” 
for several years. Attention is 
being given 'to the possibility of 
recovering methane (which is used 
as a fuel in the form of ‘‘ bottled ” 
gas; see Gas) from such som-ces. 
As a’ natural product of the coal 
measures, methane occurs in a re- 
markably pure state, containing 
less than 3 p.c. of other gases. All 
mixtures ranging from about 4 p.c. 
to about 14 p.c. of methane and 
air are explosive, but, by means of 
the flame safety lamp, the miner 
can detect the presence of less than 
one p.c. of firedamp in the mine 
air by observing the height of the 
pale-blue flame of burning methane 
above the oil flame. 

Fire-eating. Branch of the 
juggler’s art. It includes exhaling 
or swallowing dame, holding red- 
hot iron between the teeth, drink- 
ing molten substances, and similar 
pretensions. A writer of the 2nd 
century described breathing from 
the mouth of flame and smoke as 
arising from inflammable matter 
inside a nutshell wrapped in tow. 
In 1672 Evelyn saw Richardson 
chew and swallow glowing coals 
and brimstone, besides pouring 
molten lead — perhaps cold quick- 
silver — on his tongue. In 1762 
Strutt saw Powell broil a piece of 
beefsteak upon his tongue with 
glo-wing charcoal placed beneath 
it. In 1814 Josephine Girard elli 
claimed to put molten lead into her 
mouth and to spit it out marked 
with her teeth. These effects were 
produced partly by utilising un- 
familiar physical and chemical 
principles, partly by the perform- 
er’s sleight of hand. 

Fire Engine. Machine for ex- 
tinguishing a conflagration. In 
1650, Hautch of Nuremberg made 
a manually operated fire engine, 
but it was not very successful. A 
few years later Jan van der Hydens 
of Amsterdam invented an im- 
proved engine, adding to it later 
an air vessel and a combined pair 
of bucket and plunger pumps, the 
connecting rods to which were 
attached to a cross lever. The air 
vessel prevented shock and loss 
of power, and made it possible for 
the pumps to give a continuous 


stream of water which wa.s de- 
livered through a branch and 
nozzle fitted to the delivery side 
of the pump. About 1670 the 
Dutch invented riveted leather 
delivery hose. These machines 
were fed from a ei.stern which had 
to be kept filled from buckets. 

The first manual engine built in 
England is credited to Ri(5hard 
Newsham of Dondon about 1724. 

It incorporated improvements by 
which water was sucked through a 
pipe line to feed the pump. A 
steam fire ( ngine i.s said to have 
been made in England in 1829, but 
not until 1861 was the finst horse- 
drawn steam fire engine adopted 
by the Metropolitan (London) 
Fire Brigade. The pump was a 
single throw piston type fitted 
horizontally on a carriage, the 
power to operate tlie pump being 
vsteam generated from a quick 
heating boiler. Later models had 
two double acting reciprocating 
pumps fitted vertically, driven by 
steam power ; forced draught 
gave sufficient head of steam 
within 1(L15 mins, of lighting the 
fire under the boiler. ^Stcam pro- 
pulsion was .substituted for }iors(‘s 
in 1002, and a year or so later the 
internal comhu.stion engine super- 
seded steam, a rotary pump being 
coujfled to the driving shaft by 
means of gearing. The centrifugal 
pump W’as introduced in 1906 ; 
its impeller shaft was driven by 
intermediate gearing or bolting by 
any available motive power. Like 
the subsequently developed recip- 
rocating pump with three throw 
action, the pistons being in scries, 
it was fitted into a chassis which 
was either towed behind another 
vehicle or had its own mechanical 
propulsion. See Pump. 

Fire Escape. An appliance to 
assist the escape of persons who 
are trapped in a burning building. 
Fire escapes can be divided into two 
categories, those owned by the 
general public, and those owned 
by a fire brigade. Among the first 
arc : (a) a rope ladder with 

wooden rungs permanently fixed 
under the window in a room and 
generally encased in a box ; (ft ) 
a reinforced lino fitted with a hook 
at one end to which a sling can be 
attached, the other end of the line 
being wound on a drum (with 
braking device to regulate the 
speed of the descending person) 
and enclosed in a metal container 
with a hook by which to hang it 
to a permanent fixed ring just 
inside or outside a window frame ; 
(c) permanently fixed iron or other 
non-comhustible staircase attached 
to and outside a building, accessible 


from ('acli storey by doors opening 
outwards, and either open h 
('utirely enclosed in brickwork or 
other non-comhustible material; 
and (d) an entirely enclosed stair- 
case built inside a building as 
part of its general structure. ''En- 
closed stairway escapes usually 
liave fire-resisting doors on each 
floor, and arc made, as far as is 
possible, smokeproof. Building 
by-law'B in most cities require tk 
provision of an external fire 
escape on all buildings having a 
floor more than 50 ft. above pave- 
ment level or occupied by more 
than 20 persons, and on aU fac- 
tories or Avorkshops employing 
more than 40 persons. 

Portable fire escapes were intro- 
duced in 1836; by the Society for 
Protection of Life from Fire, and 
w'cre stationed with their atten- 
dants in streets of London and 
other towns. Eventually these 
escapes were taken over by the 
fire brigades. They were replaced 
in time by escapes comprising a 
scries of extending ladders in three 
sections mounted on a two- 
whceled sliding carriage. The lad- 
ders w'cre lowered or raised hy 
means of cables and a winch, 
which was usually mounted be- 
tween the levers. This type of 
escape could ho propelled by four 
men ; or it could he carried on a 
fire brigade vehicle and unshipped 
when required. In cities and large 
towns fire brigades also have 
mechanical turntable, self-sup- 
porting ladders, some of which can 
be extended to 150 ft., mounted on 
a self-propelled vehicle whose en- 
gine is geared to a mechanism for 
extending, lowering, elevating, and 
rotating the ladders. 

In the U.S.A. fire brigades use 
“ aerial ” ladders : these, mounted 
on a turntable swung hy hand, and 
locked by a pin in the desired 
position, are extended by means 
of an endless chain and elevated 
by screw gear, both operations 
being carried out by hand. 

Another fire brigade rescue 
appliance is the hook ladder, a 
short light ladder about 16 ft. 
long fitted with a folding hook, 
by the use of which firemen cap 
scale a building of any height. 
These ladders are not intended to 
bo used by persons other th^ 
firemen, who with their help fix 
lifelines to the upper storeys of 
burning buildings. 

Fire Extinction. In principle 
the limitation of factors oausi^ 
fire. Such limitation can h© 
effeoted in. various ways, acoordtpg 
to the nature of the fire. The^. 
include drawing off burning hquKl 
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fuel when stored in tanks, the 
demolition of adjoining buildings 
containing combustible materials, 
the digging of trenches in heath 
fires, the removal of cargo from 
ships’ holds, smothering to pre- 
vent air from feeding the fire. A 


ing with fire of highty inflammable 
liquids at any early stage. 

Dry powder extinguishers gene- 
rally consist of finely ground bi- 
carbonate of soda with precipitated 
chalk, whiting, sand, sawdust, 
fuller’s earth, or dry pulverised 


bv gravitation from a storage tank, 
or by means of rising mains from 
street level. 

Firefloat. Motor vessel equipped 
for extinguishing dock, riverside, 
or ship fires or any fire which can- 
not be reached by wheeled pumps. 


container of burning oil, for 
instance, can usually be extin- 
guished by putting an asbestos 
sheet over it, and at the same time 
cooling the exterior of the con- 
tainer with water. A person whose 
clothing is on fire should be made 
to lie on the ground and vTapped 
in a heavy rug. In general, water 
can be used for cooling, but it must 
not be used in dealing with burning 
magnesium, certain liquid acids, 
some alkalis, etc. 

Fibe Extinguishers. Appa- 
ratus for extinguishing fire is of 
five types projecting respectively 
water, foam, vapour forming 
liquids, dry powders, and emul- 
sions. Soda-acid machines gene- 
rally consist of a container holding 
water and bicarbonate of soda 
with an inner receptacle holding 
liquid acid ; when operated the 
chemical reaction between soda 
and acid creates an internal pres- 
sure that expels the liquid from the 
nozzle. In other types, a com- 
pressed gas takes the place of the 
acid ; when the inner container is 
pierced by mechanical means this 
gas develops pressure in the recep- 
tacle, expelling pure water from 
the nozzle. 

The foam hand extinguisher, 
similar in appearance to the soda- 
acid t3rpe, has separate combined 
chemical solutions, the inner com- 
partment being charged with alu- 
minium sulphate dissolved in 
water and the receptacle itself 
with bicarbonate of soda and 


clay. Powder ex- 
tinguishers con- 
taining graphite 
and other finely 
ground chemicals 
have been de- 
veloped to deal 
with incipient fire 
in particular mat- 
erials, but are not 
suitable for 
household use. 
Emulsion extin- 
guishers also are 
designed chiefly 
against special fire 
dangers in indus- 
trial premises. 

The handpump 
or stirrup pump 
may be either sin- 
gle or double act- 
ing. The pump is 
placed in a recep- 
tacle containing 
water, and a length 
of hose is attached 
to the pump. Gen- 
erally two opera- 
tors are required, 
whilst a third per- 
son is needed to ob- 
tain further sup- 
plies of water. Gar- 
den hose fitted with 
a nozzle to a 


A typical firefloat is the 
Massey Shaw (named after 
Sir Eyre Massey Shaw, 
q.v . ), which is moored in 
the Thames. She is 78 ft. 
long and has two four- 
stage centrifugal pumps 
driven by Diesel engines, 
which also propel the boat 
at 12 knots. Mounted 
amidships is a monitor. 






Fire Extinction. Left, soda-acid extinguisher : A, steel 
vessel charged with, B, solution of sodium bicarbonate; 
C, glass bottle containing sulphuric acid, shattered by 
striking knob, D ; E, jet, connected by tube, F, to base 
of extinguisher ; G, strainer to prevent glass frag- 
ments from obstructing jet. Right, foam extinguisher : 
A, handle ; B, nozzle ; C, glass container; D, acid 
Courtesy of Mather & Platt, Ltd. 


water-tap is easier courtesy of Mather & i latt. Ltd. 

to use. A siphon of soda water or water gun. which can deliver 
is useful for very small fires. IJ tons of water a minute drawn 

In large buildings and factories from the river by the pumps. On 
with inflammable contents an each side of the deck above the 


saponin, liquorice, or turkey red 
oil dissolved in water. When oper- 
ated the appliance projects liquid 
“ foam.” 

Extinguishers expelling a liquid 
which vaporises rapidly when in 
contact with burning material may 
hold either carbon-tetrachloride or 
methyl-bromide (both fluids being 
non-conductors of electricity ). Ma- 
chines containing carbon-tetra- 
chloride can be operated by {a) 
pump, (b) compressed gas, or (c) 
air-pressure. In methyl-bromide 
machines, a total discharge is given 
by piercing a copper disk with a 
pin, control discharge by a spring 
loaded plunger controlled by a 
trigger, or a wheel valve and cock. 

Carbon dioxide (COgh com- 
pressed into a cylinder in a lique- 
fied state, when released by a valve 
vaporises ; it is a non-conductor of 
electricity, and is useful for deal- 


automatic sprinkler system is 
common. Piping at ceiling level is 
installed throughout the building ; 
attached to the piping at equi- 
distant points are sprinkler heads 
fitted with fusible links which melt 
at a predetermined temperature, 
thus opening a valve which emits 
a continuous spray of water. The 
area covered by each head depends 
upon its height above floor level 
and the pressure under which the 
water is discharged. The water is 
supplied by gravitation from a 
large storage tank in the highest 
point of the building. 

In a budding where trained staff 
are employed, on each floor some- 
times stand fire hydrants opened 
by means of a wheel valve , when 
the hose and nozzle are coimected 
to the hydrant it is often possible 
to cover the whole area of the floor. 
The hydrants are supplied either 


engine room is a swivelling delivery 
head, each with four hose con- 
nexions. At the great Wapping 
fire in 1935. the Massey Shaw 
pumped continuously for six days. 
She was one of the ships sent to 
Dunkirk to assist in the evacuation 
of the B.E.F. One of the largest 
firefloats in the world is the Fire 
Fighter of New York ; ghe is 134 ft. 
long, and has nine monitors giving 
a total water output of 22,000 
gallons a minute at a pressure of 
150 lb. per sq. inch. 

Firefly. Name given to lumi- 
nous beetles of the family Elate - 
ridae, found in the tropics. The 
European glowworm (q.v.) is a 
different kind of beetle, belonging 
to the family Lampju'idae. 

Firefly. Two-seater fighter re- 
connaissance aeroplane designed 
by the Fairey Aviation co. for the 
Royal Navy. It operated from 
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aircraft carriers. It was powered 
by the RoUs-Royce Griffon engine, 
and had a span of 41 ft. 2 ins., 
length 37 ft. 11 ins. Maximum 
speed of the Mark IV was 386 
m.p.h. Coming into production 
late in the Second Great War, the 
Firefly served in aU theatres of 
operations. 

Fire Guard. Branch of British 
civil defence in the Second Great 
War. It was established by an 
order in council of Aug., 1941, 
whereby men between 18 and 60 
were made liable to compulsory 
enrolment as fire guards where the 
Fire Prevention (Business Prem- 
ises) Order was applied. A month 
later, all male British subjects 
between 18 and 60 were obliged to 
register for fire detection and pre- 
vention service. The only civilians 
excused fire guard duty were 
members of the Royal Observer 
Corps, police and special con- 
stables, doctors, seamen, and 
blind and insane persons. In 1942, 
liability for fire guard service was 
extended to women between 20- 
45, and the age limit for men was 
raised to 63. At the same time 
members of the Home Guard, part 
time civil defence personnel, 
police, and the Royal Observer 
Corps had to perform a specified 
number of hours of fire guard 
service. 

Fire guards were given protec- 
tive helmets and brassards, and 
were at first linked with the war- 
dens’ service, but on Jan. 28, 1943, 
they became a separate body 
called the Fire Guard Service, and 
worked in cooperation with the 
National Fire Service. Each 
N.F.S. station area was sub- 
divided into fire guard sectors, 
each under the control of a Fire 
Guard section captain, the latter 
being usually appointed by the 
local authority. The fire guard 
sectors were further subdivided 
into street or block party areas, 
each with 20-30 fire guards under 
a party leader. 

When the service was suspended 
on March 24, 1945, it had a 
strength of .nearly 5,000,000 men 
and women. 

Firelock. Musket in which the 
means of igniting gunpowder was 
by flint and steel. Adopted in 
England c. 1690, it replaced the 
matchlock, which required a burn- 
ing match to discharge it. The 
drill command “Shoulder your fire- 
lock ” was used before “ Shoulder 
arms ” came into use. It was also 
known as Flint Lock 

Fire-making. Intentional pro- 
duction of flame, spark, or glowing 
heat. Of primeval invention, it 


became one of the mightiest factors 
in human culture. Natural mani- 
festations of fire were doubtless 
feared before man perceived its 
beneficent possibilities. Use gave 
rise to preservation, preservation 
to production at will. 

Fire-making may have origin- 
ated in wood-friction. A Mous- 
terian beechwood fire twirl 
(Tylor’s fire drill) was found in 
1904, at Krapina, in Croatia. Firo 
twirls are rotated between the 
palms in Australia, as in ancient 
India and Mexico, are aided by a 
cord by the Maoris, and by a bow 
in early Egypt ; they arc gripped 
by the teeth by the Eskimo, and 
weighted with a spindle-whorl by 
the Chukchi. Other frictional ap- 
pliances are stick^and-groovc fire 
ploughs rubbed along the grain in 
Polynesia, and fire saws rubbed 
across the grain by the Malays. A 
pneumatic fire piston is peculiar to 
modern S.E. Asia. The primeval 
percussion implement — strike-a- 
light — resulted from flint-knap- 
ping, and flint and pyrites devel- 
oped into the early iron-ago flint 
and steel. 

Firenze. Sep. Florence. 

Fireplace. Recess in the wall 
of a room, formerly consisting of 
an open space walled on three sides 
by stone or bricks, but now 
generally fitted with a metal fit- 
ting, which contains a fire for space 
heating. The earliest form of 
fireplace is commonly believed to 
have been the hearth in the centre 
of a room, but there is evidence 
that the wall fireplace has an 
equally long ancestry. In the 
Norman keep, for example, where 
the rooms were placed one over the 
other, wall fireplaces were the rule, 
since a central hearth in any but 
the topmost room would have been 
an impossibility. 

Extant specimens show that 
these fireplaces were recesses in the 
wall surmounted by round arches. 
There was no chimney shaft ; the 
smoke escaped by a short flue load- 
ing almost directly to a small vorti- 
cal opening in the outside wall, 
concealed in the angle of a but- 
tress. In onc-storeyed buildings 
the central hearth was often used, 
and this type of fireplace persisted 
until late in the 16th century. The 
great hall at Richmond Palace, 
and the hall at Penshurst Place, 
Kent, retain examples. 

The opening in the roof, through 
which the smoke was carried, was 
protected by a small turret, or 
louvre, which kept out the rain 
while allowing the smoke to 
escape. Chimney shafts began to 
appear about the middle of the 


13th century, but were not carried 
above the level of the eaves until 
considerably later, and it was not 
until Elizabethan times that the 
chimney stack was developed as an 
architectural feature. Then the 
comber of fireplaces in each house 
greatly increased, and this called 
for a corresponding enlargement 
and beautification of stacks to 
contain the flues. 

Gothic fireplaces are generally 
treated in the simplest manner. 
The hood, sometimes with corbels, 
is the chief and only decoration of 
most 13th century fireplaces, and 
tho^ single square-framed arch 
which followed it was equally 
devoid of ornament. The Renais- 
sance brought the architectural 
chimney-piece and elaborate over- 
mantel, and though there was a 
return to greater simplicity in the 
Later Renaissance, the taste for 
a decorated fireplace had taken 
firm hold. See Building ; Chimney- 
piece illus. ; House. 

Fire Prevention. Fire pre- 
vention begins with the education 
of the public to avoid acts likely 
to start fires. Brigade records 
show that most fires result from 
the careless use of matches and the 
discarding of lighted cigarette 
ends. Fires frequently start in 
rubbish, which should always be 
placed in metal containers, and 
should bo periodically cleared 
from collars, attics, and other out- 
of-the-way places, whore accumu- 
lations of old boxes, furniture, 
and paper feed a fire once started. 
Oily rags and certain other sorts 
of waste material may ignite 
spontaneously. 

Portable stoves and beaters 
should bo placed on non-com- 
bustible bases well away from 
woodwork. Gas rings should be 
placed on a sheet of metal over a 
sheet of asbestos if they are used 
on a wooden table or shelf. A 
ventilated thimble providing ade- 
quate air space between thimble 
and woodwork should be used 
when an iron stove pipe passed 
through a floor or other partition 
of wood. Gas fires should always 
be fitted with solid metal pipih^: 
and gas rings with flexible metalfef 
tubing with screwed metal cbfe 
noxions. The containers of 
stoves should he free from leaM^ 
and oil stoves and lamps should 
never be filled in the presence 
naked lights. Regular cleaute 
and general overhauling 
these appliances are necessary. ‘ ^ 

Petrol, benzine, and siiuife 
volatile liquids should be hand|^| 
with great care. It is an extye^^l 
dangerous practice to clean clopd^^ 
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petrol, etc. The use of 
naked lights should he pro- 
hibited in garages. 

Fires in fireplaces should be 
raked out if the room in which 
they are burning is to be left 
empty for any lengthy period. 
Burning coals should not be 
moved from one fireplace to an- 
other. Hot ashes should be placed 
in metal dustbins. It is dangerous 
to pour paraffin from a can on to 
a sulky fire to make it burn. 
Tops of ovens and stoves should 
be kept free from grease, and 
chimney flues regularly swept. 

Fire Hazards in the Home 

Electric appliances, e.g. irons 
and kettles, should be switched 
off when not in use, and damaged 
flexible cord should be renewed. 
Flexible cord should not be hung 
on nails or hooks, and it is unwise 
to fit any paper or fabric shade 
nearer than two inches to any 
electric bulb. The fuse is the 
safety valve of the electrical 
svstem, and when blown should 
not be replaced by a fuse wire 
giving higher amperage, or by 
anything except fuse wire. 

The unprotected flames of gas 
or candles should not be placed 
near windows where curtains can 
blow on to them. Pendant gas 
lights require ceiling shields. 
Swinging gas brackets should not 
be used. Candles should be fitted 
in proper holders. 

All heaters, whether electric, 
gas, or coal, should be protected by 
a metal guard, to prevent contact 
with light fabrics that catch fire 
easily. Many fires are caused by 
airing clothes too close to a fire. A 
naked light should never be used 
to look for a suspected gas leakage; 
the main cock at the meter should 
be turned off and word should be 
sent to the gas supply office. Heath 
fires are caused in dry weather 
by careless picnickers who drop 
lighted matches and cigarette ends 
or do not completely extinguish 
picnic fires. 

Dangerous fire hazards in in- 
dustry include the presence of 
(a) explosives and compressed 
“ permanent ” liquefied and dis- 
solved gases ; (6) substances which 
ignite by the interaction or ab- 
sorption of moisture and/or air ; 
(c) substances with a flash point 
below 150° F. ; {d) oxidising agents 
and substances liable to spon- 
taneous combustion and readily 
combustible solids, such as wood 
sawdust and shavings, paper, 
loose fabrics, fibres, and similar 
materials, and certain finely pow- 
dered materials ; as well as pro- 
cesses involving the application of 


heat, especially with combustible 
materials, e,g. in drying rooms, 
nitrate salt baths, etc. ; the pro- 
duction of inflammable waste or 
dust ; processes associated with 
spray painting with inflammable 
or explosive liquids, and the use 
of inflammable solvents. Manage- 
ments should adopt all possible 
precautionary measures to prevent 
fire, and provide appliances for 
quelling any outbreak at once. 
Fire precautions in some factories, 
such as those manufactming 
explosives or celluloid, and those 
engaged in refining inflammable 
oils, are prescribed by statutory 
regulations. 

Regulation of fire prevention in 
Great Britain is, with one or two 
exceptions, delegated to local 
authorities, which, either by special 
acts of parliament or by local by- 
laws framed under the Local 
Government Acts, insist on certain 
precautions being taken against 
fire in the construction of build- 
ings, e.g. as regards construction 
of flues and hearths. The occu- 
pier of premises in which a fire is 
lit is bound to secure that it does 
not spread, and is legally liable 
for the damage if it does. Where 
a fire starts accidentally, he is not 
liable unless he has been negligent. 
The London Building Acts contain 
provisions designed to give pro- 
tection against fire. Without the 
consent of the L.C.C. buildings 
must not exceed a certain height ; 
warehouses and buildings used for 
trade or manufacture, if exceeding 
250,000 cu. ft., must be divided 
by walls into divisions not exceed- 
ing 250,000 cu. ft. 

Fireproofing. Misnomer popu- 
larly applied to methods designed 
to render materials or structures 
fire-resistant. Few materials and 
no buildings can sustain the 
application of intense heat for any 
length of time without suffering 
some damage. If the fire is hot 
enough, even steel will melt, and 
brick and concrete will fuse ; there 
have been fires so hot that the 
materials of construction have 
actually flowed. 

No method has yet succeeded in 
rendering any material incom- 
bustible ; so-caUed fireproofing 
merely makes it less inflammable 
than it was. By means of chemical 
treatment it is possible so to alter 
the structure of certain materials 
that, in the event of their catching 
fire, they will smoulder or burn 
away slowly without bursting into 
flame. Materials thus treat^ are 
fire-resistant, as, if flame can be 
avoided, the risk of a fire spreading 
is reduced. 


Wood may be made fire-resis- 
tant by impregnating it with sul- 
phate of zinc and silicate of soda 
and tungstate. In order that the 
solution may penetrate the pores 
of the wood, the air is exhausted 
from the timber by keeping it 
under a vacuum for some time 
before the solution is introduced. 
In addition to solutions intended 
to penetrate wood, fire-resistant 
paints are used for superficial 
coating. Most of these paints 
have an asbestos basis, but while 
imparting a certain fire-resistant 
property, they are liable to peel off. 
Two or three applications of lime- 
wash will also render timber non- 
inflammable. 

Fire-resistant Chemicals 

Other agents used to render 
materials less inflammable include 
common salt, alum, sulphate of 
ammonia, sulphate of soda, sal 
ammoniac, borax, sulphate of 
lime, lime water, ammonium phos- 
phate, ferric sulphate, aluminium 
hydroxide, and aluminium sul- 
phate, These substances are ap- 
plied by soaking the material in 
them in salt solution, and act by 
depositing minute crystals in the 
pores of the material. Closing up 
the pores with a non-inflammable 
substance denies access of air, so 
that in the event of fire the 
material merely chars superficially 
and does not burst into flame. 
Aluminium phosphate leaves an 
earthy deposit, when heated, 
which covers the material and 
resists the action of flames, while 
ammonium phosphate coats the 
material with a glossy protective 
covering of phosphoric acid. With 
most of these substances, it is 
necessary periodically to renew 
their application to the material, 
particularly in the case of fabrics 
such as are used for theatre cur- 
tains, as the crystals are only held 
mechanicaUv m the pores of the 
material and repeated movement, 
gradually shakes them out. 

Rendering a building or other 
structure fire-resistant is a matter 
of design and selection of ma- 
terials rather than of so-called 
fireproofing. The materials which 
naturally offer most resistance to 
the action of fire are brickwork, 
firebrick, terra-cotta, plaster, iron, 
and steel. Next to good brick- 
work, reinforced concrete is the 
best fire-resisting material ; it is 
very strong and takes up less 
space than brick. 

To be classed as fire-resistant, a 
building should have a steel 
frame with several inches of con- 
crete or tile covering every single 
piece of steel, particularly the 
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beams and columns. No built-in 
wood of any kind should be used ; 
windows, doors, mouldings, skirt- 
ings should all be of metal or 
other non-inflammable material. 

Each storey of the building 
should be, in effect, separated 
from those above and below by 
fire-resistant floors, while each 
storey should be siibdivided by 
means of fire-resistant doors. It 
should be possible to close securely 
all exits from rooms in order to 
confine the fire, and to seal lift 
shafts and stairway wells with fire- 
resisting traps on each floor. 

Fire-rcsiating floors are of vari- 
ous types. Filler-] oist floors con- 
sist of rolled-steel girders support- 
ing small section “ filler ” joists, 
with the panels between the joists 
and all the steelwork filled in and 
covered with concrete. Hollow 
tile floors are made up of clay or 
terra-cotta tiles or blocks laid in 
concrete and reinforced with steel 
rod. Concrete floors are built up 
concrete laid on steel mesh. 

Automatically closing doors are 
used to isolate any part of a floor 
on which fire mav break out. 

V 

The doors are usually hung on an 
overhead track set at a rake so 
that the door tends to close itself. 
When open, the door is held by a 
cord or chain, fixed to the wall 
hy a fusible link, passing over a 
pulley on the end of the track 
and carrying a counter-balance 
weight. In the event of a fire, the 
heat melts the fusible link, and the 
weight drops, closing the door. 
The doors are usually made of 
two steel plates J in. thick having 
a core of asbestos. Thermostatic- 
ally controlled roller doors or 
shutters are sometimes used in 
place of sliding doors. 

To reduce the risk of window 
breakage in event of fire, which 
induces draughts that will fan 
the flames, fire-resistant glazing, 
fie. glass at least ^ in. thick rein- 
forced hy a wire mesh made from 
metal having a minimum melting 
point of 1,800° F., is used. 

Fire Raising. Term used in 
Scots law for the act of wilfully 
setting on fire the property of 
another.^ The English equivalent 
is arson (gr.v.j. 

Fire Service. Body charged 
with the duty of extinguishing con- 
flagrations. In 1189 the ward- 
motes of the City of London or- 
dered “ aU persons who dwell in 
great houses within the ward to 
have a ladder or two ready to 
succour their neighbours in case of 
fire, and to have in the summer 
time a barrel full of water for 
quenching fires.” Under Edward I 


watchmen were appointed who 
between sunset and sunrise were 
to «:ive alarm in case of fire, and 
some attempt was made to provide 
organized cooperation, e.g, the city 
of Worcester in 1467 ordered 
‘‘ bucket carriers to be ready with 
their horses and buckets to bring 
water to every citizen when a fire 
occurred in the city.” Failure to 
do so entailed a fine of forty pence. 
In 1583 the City of London or- 
dered housc.s to be pulled down 
with engines, hooks, and ladders to 
prevent the spread of fire. (Houses 
in those days were built of wood.) 

By 1774 every fire insurance 
company maintained its own fire 
brigade and fire engine, manned 
by volunteers, who were paid for 
attending fires on property in- 
sured by the particular company. 
In order that such property could 
be easily recognized, the company 
affixed its ])late to insured build- 
ings. The London Fire Engine 
Establishment was formed in 1833. 
It was supported by the insurance 
company brigades, an arrangement 
that continued until 1865, when 
the Metropolitan Board of Works 
established the Metropolitan Fire 
Brigade, under the command of 
Sir Eyre Massey Shaw. The equip- 
ment in 1866 con.sisted of seven 
large and 14 small steam fire 
engines, 64 manual fire engines, 
and two floating fire engines. In 
1889 the Met. Board of Works was 
superseded by the London County 
Council, but the brigade changed 
its name to the London Fire 
Brigade only in 1904. 

The city of New York, U.S.A., 
had a fire brigade by 1835, since 
it is ]‘ccorded that on Dec. 6 of 
that year “ a destructive fire oc- 
curred when 600 buildings were 
entirely destroyed as the firemen 
were powerless on account of the 
almost instantaneous freezing of 
the water in the engines.” 

Some of the larger cities of the 
U.K,, including Manchester, Liver- 
pool, Salford, Glasgow, and Bel- 
fast, were granted special powers 
by the government between 1845 
and 1865 to establish fire brigades. 

During 1866 to 1938, various 
enactments gave local authorities 
in Great Britain power to estab- 
lish fire brigades, but did not com- 
pel them to do so, and it was usual 
for the authorities to supply en- 
gines and appliances from the 
rates, but to leave it to vohmteers 
to man them. The Fire Brigades 
Act of 1938 made it compulsory 
for all borough, urban, and rural 
councils to provide both fire appli- 
ances and personnel, the costs 
being borne by the ratepayers, 


and to maintain them at a pre- 
scribed standard of efficiency. ^ 

In 1939 the fire brigades were 
included in the civil defence forces 
and expanded both as to personnel 
and appliances at the cost of the 
government. Volunteers, forming 
the Auxiliary Fire Service, were 
trained by members of the regular 
fire brigades. Great Britain and 
Northern Ireland were divided 
into areas, and the fire brigades 
were grouped into districts each 
with a central control so that they 
could be mobilised quickly for ser- 
vice wherever needed. • During 
1940 and 1941, enemy air attacks 
on cities and towns grew so heavy 
that there was a grave possibility 
of breakdown in the fire services ; 
and in May, 1941, the Fire Services 
(Emergency Provisions) Act was 
passed. This transferred the con- 
trol of the fire brigades from local 
authorities to a central adminis- 
tration, the minister for Civil 
Defence becoming responsible for 
the reorganization of the fire 
brigades into the National Fire 
Service. This was divided into 
regions for administrative pur- 
])osos, and each region was sub- 
divided into fire force areas under 
fire force commanders. The 
government bore the cost, except 
that each borough, urban, and 
rural council had to contribute 
annually to the Exchequer 75 p.c. 
of its pre-w'ar expenditure on its 
fire brigade. The strength of the 
N.F.S. in 1942 was approximately 

109.000 men and women ; 700 
were killed in action, and about 

7.000 were injured during the war. 

The National Fire Service was 

dissolved by an Act of 1947. In- 
stead of allowing the 1,668 local 
authorities of the 1938 Act to re- 
sume control, however, the Act 
of 1047 set up 141 local fire 
authorities under county councils 
and county boroughs, with four 
county councils and six district 
schemes in Scotland. Some central 
control and direction was retained, 
and part of the costs of complying 
with the standard laid down 
was borne by the Exchequer. 

Fireship. Wooden vessel filled 
with combustibles that used to he 
set on fire and made to drift down 
upon an enemy fleet when it was at 
anchor or in harbour. The fireships 
were sent in thus to create panic or 
set on fire enemy vessels as they 
came in contact with them. The 
coming of steel and steam made 
the fireship obsolete. 

A notable instance of the use of 
fireships was the attack made by 
means of them on the French fleet 
in the Basque Roads, on April IL 
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I. Headquarters of the London Fire Brigade^ at 
Lambeth. 2. Light trailer pump, 3* Fire engine, 
equipped with turntable ladder. 4. Firemen on ex- 
tended turntable ladders, dealing with a burning 


London store. 5. Fire engine fitted with Diesel com- 
pressed-ignition motor pump. 6. Thames fire float, with 
monitor or water gun mounted amidships, and here at 
practice. 7. Firefloats at a wharfside blaze. 


FIRE SERVICE : EQUIPMENT AND ACTIVITIES OF LONDON’S FIREFIGHTERS 






FIRE STEP 

1809. At Lord Cochrane’s sugges- 
tion eight fireships and tlireo 
explosion vessels, containing 1,‘10<) 
barrels of powder with 400 shells 
and thousands of hand-grenades, 
were sent against the French on a 
dark night. So great was the panic 
caused by the explosion of tlu'st' 
vessels that most of the FreiK'h 
crews cut the cables and allow<‘d 
their ships to drift ashore. An 
earlier use of fireships w'as against 
the Spanish Armada. 

Fire Step. Term in military 
engineering. It is the raised portion 
of a trench on which a ridenuin 
stands to fire over the parapet or 
through the sandbagged loopholes. 

Fire Tactics, Term used for 
arrangements made to bring hos- 
tile troops under elTective fire, 
whether from small arms or ar- 
tillery. Fire tactics included both 
the dispositions made of the troops 
who brought fire to hear and the 
control by which the fire was 
directed. Some troops wewe if 
possible placed in a position to 
bring enfilade fire to bear on the 
enemy, while indirect fire, brought 
to bear from a position invisible to 
the enemy, wae usually demornli.s- 
ing. Surprise effect w'as frequently 
obtained in defence by the with- 
holding of fire by some units 
until a definite stage had been 
reached by the attack, and in at- 
tack by working some units round 
to a position in which the enemy 
did not expect them. 

Another form of fire tactics was 
to site machine-guns in eonceiiled 
positions covering an area over 
which an attack was exi>eeted ; 
fire was held until the attacking 
troops had passed, when fire was 
opened on their rear. 

In covering fire used during the 
Second Great War to enable un- 
supported infantry to assfvult an 
enemy position one Bren gun 
section compelled the enemy to 
keep under cover by spraying his 
position with automatic fire while 
the riflemen and a sc'eond Bren 
section advanced. The latter 
section then opened fire while the 
first advanced. Where no auto- 
matic weapons were available, the 
infantry advanced in waves, one 
wave giving covering rifle fire 
while the other advanced. 

Fire tactics were also applied to 
artillerj\ Thus barrage [q.v.) fire 
saturated the enemy defences, 
compelling him to keep under 
cover and cutting his communi- 
cations with the rear while the 
infantry advanced to the assault. 
In counter battery work, the ar- 
tillery on one side maintained 
steady fire on the enemy artillery 
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firew orks 

that a thermometer registered 
mr timiperature over the lit 
1 Other modem LclLl' 
eomo tr„m Mauritius, New ^ 
anjl. .lapan China, India, and 
Bul.wir,a. The rite som^thnt 
'•ousiKt.s in passing through flam! 
esiieciullv as nn 


an act of devotioiL a 
prcHorvod among Ew 
rustics when leaping 


e- 
over 


sane 
carl; 
pasHt 
ill 
ov(‘r 
u 
(.>1 


Fire-Walking:. Indian practlUonera 
of the rite, marohinR over (flowing 
charcoal 

and HO p^rcvcntetl iiiju fntiu sup- 
portiug hi.M own infantry. (SVr 
Artillery ; Fire (‘onfrol ; fi’acticH. 

Fire-WalMng:. MuLMcnl rite 
practi.^'d by Hcvcral primitivi’ pco- 
plcH, mainly to cnHiirc .HUiiHliint* and 
Iiountiful (Tops, fl’bo r<’b>j*rautH 
walk barefoot over hent<Ml .stom’K 
or emberM, an<l an* oquilrd Ui 
emerge uiiHeathed, N. F, Langley, 
witnesHing a eeriunony at 'I'uliiti 
in LK)I, fouml that the voJ. 
cawi<' nx^k imnl wuh a ba<l eon- 
duetor, the upper aurfaee lieing 
only rruKlernttfly wanneil. L. 

Allaniyce, wab*hing it in Fiji in 
1904, rejKirUxi that a hamIkiT<’hief 
was (‘harrwi bv the atoiifw, and 


<'UHtorn 
jK'an 

hontir('.H “ for luck, 
hi re- walk ing as a chastity or 
‘tity ordeal was recorded h 
early W-dir India (c. 1200 sol 
-'’“.sed into medieval Europe, 'and 
the iorrn of treading barefoot 
me glowing ploughshares 
van HUei'OHsfuIly accomplished bv 
,)ueon Fmma, mother of Edward 
the Gordb.s.sor. /S’ee Ordeal. 

Firewatcher. Member of a 
sect ion of the A.R.P. organization 
<hiring the SiH'ond Great War. By 
a niini.stry of Home Security order 
of Sept, 22, 1940, a firewatcher had 

ri> h(‘ on duty at all times on all 
pnmiiHCH in which more than 30 
pi'i'KouH were employed. The duty 
of' t he fiiH'wateher was to deal with 
any imthreak of fire at the earliest 
poHKiliJi*^ moment with the means 
at bin diKpoMal. and also to inform 
tix' lire .serviec. Firewatching was 
HUHpended March 24, 1940. See 
Guard 

Fire-Water. Generic, popular 
name for any spirituous or dis- 
tilled li(|uor, originally used by 
th(‘ natives of half-civilized kgds 
for Kuroix'an cordials. It is 
akin to the Spanish name for 
brandy, aguardiente, or ‘^humiog 
wat<T,” to the Celtic wquebmfi 
And tins French eau-dle-ute or ‘‘water 
of life.” iSee Brandy. 


FIREWORKS: FOR DISPLAY AND WAB 

AliAn Bt », Brook. Author of A Hiwtory of Plpeworta 

Thin article, which traces the^ det^elopment of ^reworks and 
pluuis their c(>mp(»sUi*>ti, is supplancntcd by shorter on&s on the- 
various particular Jorms ttf finru'nrk, e.^. RiKkci ; Roman Candk; 
Squib. See also Flare; Ounpoxvder 

The art of firt'w'ork making, or the mrlknit exi>erim6nte in 
pyroteehny, ift of great antiquity work making were probahly.^e 


and Heenis to have originaUKl m 
central Aria, although its Buhne- 
quont development thei'e hast not 
kept imee with that in the \V. A 
firework may 1 k> fhdinfxl hk a (HHe, 
generally of rolhxl iwiht arui 
cvlindrica!, containing a e-ornhirm* 
tion of ingn-dienta capable of 
burning indcfamdcntly of atmo* 
apberic oxygen. To aehieve thf« 
result one component muHt 
a supply of oxygen which it gives 
up readily to tht^ other, or others, 
during eombuHtion, The first 
chemical eomfHJimd uwxl for this 
purfwwi WAS saltiteriT (potaHsinm 
nitrate), which is found in surfa<‘e 
deposits throughout Asia ; and 


rcHult of observing the effect 
some saltpetre happened feo^.fap 
among the ashes of a wood flter 
canning the embers to flpjutfer 
and glow. In course of timey^- 
()thcr rcoflily burning 
sulphur, was added, and 
Cf)miK>nents of gunjpowdeir 
t>rf night together, It 
how'cvcr, until the I2th 
when the German monk, 
Bchwartz, invented the 
of the gun, that the most 
firt^work composition carnet- 
known as gunpowder. 

Firework mixtures seemW'l^| 
Ik^u introduced into 
returning crusaders and 





fireworks 
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developed in Italy. In 1540, 
Vaniizzio Biringuccio, of Vienna, 
produced Be la Pirotechnia, the 
first serious work on the subject. 
By the middle of the 1 6th century, 
firework displays of a primitive 
land became fairly frequent on 
the Continent. Stowe records 
that Henry VIII brought over 
two Dutchmen, who made hollow 
shot of cast iron “ stuffed with 
firework or wyld fire,” but not 
until the reign of Elizabeth was 
anything in the nature of a set 
display given in Great Britain. 
In 1572 the Earl of Warwick 
entertained the queen with a dis- 
play of fireworks in the Temple 
Fields. Others given in her honour 
were at Kenilworth two years 
later, where “ there were fireworks 
showed upon the water which were 
both strange and well e.xecuted,” 
and at Elvetham, by the Earl of 
Hertford in 1591. 

During the 17th and 18th cen- 
turies many displays were given 
in celebration of coronations, 
royal weddings, births, peace, 
etc. The somewhat limited variety 
of effects it was then possible to 
produce was supplemented by 
elaborate scenic structures in the 
form of classic colonnades and 
temples, illuminated from within 
to show transparent pictures. An 
outstanding example was the 
“ Temple or Machine ” erected in 
Green Park, London, to celebrate 
the peace of Aix-la-Chapelle, 1749. 
Over four hundred ft. in lengtL, 
it was adorned with “ frets, gild- 
ing, lustres, artificial flowers, in- 
scriptions, statues and allegorical 
pictures, etc.” Fireworks pro- 
vided one of the principal attrac- 
tions of such pleasure gardens as 
Marylebone, Vauxhall, and Eane- 
lagh, which sprang up during the 
18th century. At these, more or 
less elaborate scenic settings pro- 
vided backgrounds for the pjuo- 
technic displays. At the end of 
the century the employment of 
potassium chlorate enabled colours 
to be introduced, and, with the 
Increasing variety of effects it 
was possible to produce, the use 
of scenic aids gradually declined. 

The displays carried out by 
Brock at the Crystal Palace from 
1865 to 1910 and from 1919 until 
the destruction of the building by 
fire in 1936 were, perhaps, the most 
important factor of the develop- 
ment of the art. The peacie dis- 
plays, in Hyde Park, July, 1919, and 
on the Thames, June, 1946, were 
highly elaborate and extensive. 

Composition and Constbuc- 
TiON. Firework compositions al- 
w’ays contain an oxygen-supplying 


chemical, such as che nitrate or 
chlorate of potassium, together 
with burnable substances such as 
sulphur, and charcoal and carbon 
compounds such as resins, gums, 
starch, etc. To these are often 
added metals either in a nine state 
finely divided or as salts. Iron 
and steel filings are introduced to 
produce sparks and coruscations ; 
powdered magnesium and alumin- 
ium give dazzling brilliant flame 


either with or without sparks. 
Metal salts, in conjunction with 
potassium chlorate, produce col- 
oured fires : those of strontium 
produce red, of sodium yellow, of 
barium green, and of copper blue. 

The usual method of construc- 
tion is to charge a case of strong 
paper rolled on a former with the 
composition. The lower end of 
the case is closed by constriction 
or, where necessary, by a dia- 
phragm of compressed clay. The 
lighting end is “ primed ” with an 
easily ignited and hotly burning 
composition, its function being to 
start the combustion of the con- 
tents of the case. Some types of 
firework are so designed that the 
case burns down with the com- 
position ; these include coloured 
lights, starlights, and the small 
“ lances ” used to outline designs 
and dht pieces. With others the 
case remains unbumed, and the 
fire is projected with greater force 
from the mouth of the case. To 
this type belong fountains, roman 


candles and rockets. VTien extra 
force is required, the case is 
“choked,” either b}’ a diaphragm 
of clay with a central hole of the 
requisite size or by constriction 
before the case is dried. 

Tourbillions and Saxons have 
the ends of the case closed with 
clay and a horizontal hole bored 
near either end so that the fire 
issues at right angles to the axis. 
The holes in the Tourbillion rotate 

the case on a 
piece of curved 
wood secured to 
its centre, and 
secondary holes 
pointing down- 
wards project it 
into the air. The 
Saxon, or Chinese 
flyer, revolves on 
Roman a nail, fixed hori- 
Candle zontally, driven 
through the centre 
of the case. 

Compoimd fire- 
works are com- 
posed of a number 
of the foregoing, 
fixed to wooden 
frameworks in the 
form of wheels or 
geometrical pat- 
terns. In the re- 
volving pieces the 
motive power is 
supplied by gerbs 
or turning cases, 
which are in effect 
small rockets 
without heads. 
The best known 
pieces are rain- 
bow, single and double triangle or 
caprice wheels, revolving foun- 
tains, Saxon cross, chromatrope, 
and tree piece. The fireworks are 
connected on the framework with 
quickmatch — cotton wick soaked 
in a paste of starch and gunpow- 
der, dried, and threaded in a paper 
tube. Lancework pieces are car- 
ried out with small coloured fire- 
works or lances spaced at short 
intervals following the lines of a 
design or picture and connected 
by quickmatch. The real develop- 
ment of lancework, which had 
hitherto been used merely to out- 
line spokes and scrolls on wheels 
and for similar purposes, dates 
from 1875, when portraits and 
other pictorial effects were intro- 
duced in the displays at the 
Crvstal Palace. 

Aerial fireworks, such as rockets 
and shells, are those which produce 
their effects in the air. Shells are 
hollow spheres of papier mach4 
fiUed with stars, or other pyro- 
technic effects, and bursting 



Fireworks. Various types of fireworks in popular use 
for displays and illuminations 
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Mexico, Xiuhteciitli was rovcrcnrecl salute at a militirv i 
with daily offerings and ])eriodi(‘ funerals the firing'^party^marclf^ 

"vvith the corteere vin+li ^ 


rekindlings before his image. TIk 


arms. 


'ortege with' reversed 


cult prevailed in early Aryan Itulia, 
whose fire-god Agni, personifying 
earth-kindled fire, lightning, and 
solar heat, was reborn daily of ten 

inaidenH, tlus fingcra whkir' tAvirl<‘(l !iniiminitioir‘ln • 

tlie sacred fire-drill. Ho.iourod liy -• ■ ^ ^ ^ 

200 Vedic hynms, his ritual still 
survives h(‘re and there. 


charge. They are 
fired from a 
mortar by means 
of a lifting 
charge of gun- 
power in a 
conical bag fast- 
ened to the lower 
side of the shell. 
The quickmatch 
which lights the 
lifting charge 
also ignites a 
time fuse at the 
top of the shell, 
which again ig- 
nites the burst- 



Fire-Wtrihip in ancient Nineveh. Fire-altar and sacrifice 
from a bas-reliel at Kouyunjik, Assyria. Upper picture, 
fire-altar from Khorsabad, Assyria 
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ing charge and contained effects 
upon reaching its maximum height. 

In addition to their spectacular 
entertainment value, the uses of 
fireworks include life saving and 
communication at sea, by moans 
of line-carrying rockets ; * distress 
signals and flares ; the destruc- 
tion of vermin by poisonous smoke 
emitted by fireworks made for the 
purpose ; “ bird scarers ” de- 

signed to explode at regular inter- 
vals ; and starters for Diesel 
engines. In war pyrotechnic sig- 
nals provide means of recognition 
and communication, both on land 
and sea. Rockets emitting col- 
oured stars. Very lights (a develop- 
ment of the roman candle designed 
to be fired from the barrel of 
specially constructed pistol), am 
bombs discharged from mortars 
are used. Illuminating flares sus- 
pended from parachutes were em- 
T)loyed during the Second Great 
War by the Royal Air Foi’ce on 
night operations. A distress sig- 
nal, burning with a brilliant red 
flame and throwing up a succession 
of red stars, saved the lives of 
many airmen who had taken to 
their dinghies after coming down 
in the sea. Firework mixtiires, 
burned in metal canisters, were 
also employed to lay smoke screens 
to conceal troop movements from 
enemy observation. 

Fire-Worship. The ritual ex- 
pression of reverence for fire as a 
natural element affecting human 
welfare. It is traceable in Dahom6, 
among the Ainu, some Mongols, and 
American Indian tribes. In ancient 


ot a cartridge in a rifla 
or otlior firearm using eartrife 

A rifle the fimw 
l>m passes through the bolt, aS 

" IS pulled to tto 
roar the (.ring pin compressed 
a spring and ,s held by a sear 
w hich engages with a bent. When 
the bolt is pushed forward to 
ram the charge into the breedi, 
the firing pm remains to the rear 
and is in the cocked position! 
1 pon the trigger being pressed, 
fhe sear is disengaged from tEe 
firing pin ami flies forward to 
strike the cartridge cap and so 
lin‘ the. round. A similar principle 
actuates the firing pin of auto- 
matie small-arms and machine- 
guns, except that the bolt is 
()I)t‘rat(Hl by the discharge of tke 
rounds. In the Sten maohioe 
carbine^ the firing pin is fixed 
to the fae(^ of the bolt and has no 
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(‘(pial 9j imperial galls. As a small 
woodim (‘ask to hold butter, a 
firkin <‘ontain8 56 lb. The word is 
derived from Dutch rierde, fomfii, 
and a <Hniinntive suffix-kin. 

Firle Beacon. Eminence in 
Sussex, England, 3 m. S.E. of 
Lt‘weH. It rises 718 ft. above sea, 


In early Pensia a less d(‘V(‘Iop(‘d iHdt‘pendent action, 
fin^-w'orship appears in the Av(‘.sta, Firkin. Old English ale mea- 
w'herein Atar, a son of Ahura- Huns the fourth of a barrel, oi 
mazda, shanss his eoniIi(*t witli 9 galls. Originally it varied frpni 
darkness and imimrity. In 7J to 8 galls., and now it would 

Mazdean ritual, sacavd fm\ pn*- 
served in fire-t(unpIeH, is not an 
object of worship but an embhmi 
of divine f)ower. This vitwv is 
maintained by its mod(*rn (‘xjne 
neiits, the Persian (labars and tlu' 

Indkn Parscc.s. At Baku, on the 
Ca.spian Sea, IHtli century ])ilgrimH 

gathered for expiation befort^ stomi levcd and gives views of the E: 
temples near the burning oil wells, lish (diannel from Newhaven 
Many phases of culture exhibit Seaford, the Weald, and into Kei^t 
fire-rituals loose- 
ly (•las.s(‘d as fire- 
worship. The per- 
petual fires of the 
Greek prylanrion 
and the Roman 
rpgia with its 
vestal virgins 
were forms of 
Aryan h(mrth- 
ritual. These 
rites survive to 
some slight ex- 
tent, with nuuih 
primitive super- 
stition, among 

tlie ^Mantry of B. Euro[»e. Thu Firlot (Four lot). An ... 
bemitic use of per|)etual finvaltars Scottish measure of dry cap 
lor burnt offerings, passed into the being the fourth part of a bo, 
ceremonial lights of ritual Christ- varied for wheat and barley, 
mnity. Moloch; Bun- worship; in different localities. 
Zoroastrianism. Firm (Span, jirma, 

Firing Party. ^ Squad sol- Word used for an assoma^oi 
diers, sailors, or airmen, who fire business men. In commei 
volleys from small arms at inter- circles of the 17th oentm^ t 
vals for some special purpose, such thereabouts it was used 
as a military execution, or as a business signature 



Firie Beaoott, Sussex. On the summit is a tum^. 
broken down by the fenerations ol fires lighted on it 



one 







I. Fireworks rising above the Alexander III bridge over 
tile Seine during a Paris f§te. 2. Part of a display over 
Monaco Bay in celebration of the marriage of Prince 
Rainier III of Monaco and Grace Kelly, April i95o. 
3. A burst of brilliance lights up the sky over Valletta, 


Malta, on the occasion or the visit in 1954 ol Queen 
Elizabeth II with the Duke of Edinburgh and their 
children. 4. Climax to Bastille day celebrations in Paris, 
X 957 * 5 * Fireworks at Portsmouth in honour of the 

coronation review of the Fleet by Queen Elizabeth II, 1933 


HREWORKS: BRILLIANT LIGHT PATTERNS IN THE NIGHT SKV 
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first aid 


clinched a deal, and was then 
applied to the business house that 
signed. It became the legal term 
for members of a partnership. 
See Business Names. 

Firmament (Lat. firmare, to 
make firm ) . Term used for the vault 
of the heavens. It is used to trans- 
late the Hebrew word mlcia (Gen. 1 , 
V. 6), which originally meant any- 
thing extended or stretched out, 
and then refers to the universe. 

Firminy. Town of France. It 
is in the dept, of Loire, 8 m. S.W. 
of St. ]6tienne, and is situated in a 
coalmining district. Other indus- 
tries are steel and iron manu- 
facture, and the making of 
woollens, buttons, and ribbons. 
Pop. (1954) 21,161. 

First Aid. Term for assistance 
given in accident or sudden illness 
before medical advice can be 
obtained. A knowledge of the 
principles of first aid has been 
promulgated widely in Great 
Britain by the three major training 
bodies — the St. John ambulance 
association, the British Red Cross, 
and the St. Andrew’s ambulance 
association — and by local educa- 
tion authorities. During the two 
Great Wars, persons possessing 
first aid qualifications from any of 
these associations proved of great 
value in augmenting the strength 
of the medical corps of the armed 
forces and, in the Second, of the 
civil defence organization. 

Haemorrhage and Wounds. 
Bleeding, unless very slight, de- 
mands priority of attention in any 
accident. It may be stopped by 
firm and continuous pressure on 
the bleeding point. If this fails to 
control the bleeding, clean dress- 
ings or clean handkerchiefs should 
be bandaged firmly on to the 
wound. If there is a blood clot 
in the wound it should not be dis- 
turbed ; but any loose foreign 
body should be removed. 

Minor scratches and grazes 
should be thoroughly cleaned with 
boiled water, a mild antiseptic (if 
available) should be applied, and 
the wound should be dressed with 
clean lint. In more serious wounds 
which require medical attention, 
cleansing and application of anti- 
septic should be omitted by the 
first aider if much pain is caused. 

Asphyxia. Asphyxia also de- 
mands urgent and skilled action by 
the first aider. The immediate and 
sustained application of artificial 
respiration {q.v.) in fresh air is 
necessary. Asphyxiation is most 
commonly due either to coal gas 
poisoning or to drowning, but elec- 
tric shock or motor-car exhaust 
fumes are other possible causes. 


The patient becomes unconscious 
and breathing is absent or almost 
so. Even if the patient appears to 
be dead, artificial respiration must 
be applied continuously until 
medical advice can be obtained. 

Fractures. Only if there is con- 
tinuing danger should the patient 
be moved before skilled treatment 
is available. First aid treatment 
should be directed towards the im- 
mobilisation of the broken bone. 

In fractures of the upper limb, 
the arm should be placed beside 
the chest, the elbow bent (if possi- 
ble) and the forearm placed across 
the chest with the fingers pointing 
to the opposite shoulder. The arm 
is bandaged to the chest in this 
position. 

In fractures of the lower limb, 
the injured limb should be gently 
pulled into line with the sound one, 
the feet bandaged together and a 
number of bandages applied round 
both thighs and both lower legs, 
but avoiding the actual point of 
the fracture. Padding between the 
knees and ankles is also necessary. 

Unskilled attention for a frac- 
ture of the spine can be danger- 
ous. If this injury is suspected, the 
patient should not be moved in 
any way until skilled help is avail- 
able. Gentleness in handling and 
support of the site of fracture to 
prevent the broken bone ends from 
moving are basic essentials in the 
treatment of fractures. 

Sprains. A firm bandage 
should be applied and kept wet 
with cold water. If the ankle is 
sprained out of doors, the boot or 
shoe should not be removed until 
the 'patient returns to his house. 
Whenever it is doubtful whether 
the person has sustained a sprain 
or a fracture the injury should be 
treated on the assumption that it 
is a fracture. 

Burns and Scalds. First aid 
treatment is directed towards 
preventing germs from reaching 
the burned areas. This is done by 
covering the burned parts as soon 
as possible with clean dressings. 
No oil or ointment should be 
applied ; blisters should not be 
opened. Burned clothing should 
not be purposefully removed, nor 
need unburned clothing be cut off 
unless this can be done without 
discomfort and without touching 
the burned area with the undam- 
aged clothing. 

All fires should be properly 
guarded, for many severe burns 
are due to the clothing’s catching 
alight from an unguarded fire. In 
this situation the patient should be 
closely wrapped in a carpet, blan- 
ket, or heavy coat to smother the 


flames— any thick, pliable material 
will serve. 

Occasionally burns are caused 
by strong chemical fluids. Here 
the first steps should be to remove 
at once any clothing moistened by 
the chemical and to wash thor- 
oughly the affected parts of the 
body in running water. Clean, drv 
dressings should then be applied!' 

Shock. This may arise from any 
injury of moderate or greater 
severity. It is due to loss of 
blood, whether externally and 
visibly or internally and invisibly. 
Owing to the loss of circulating 
blood, all parts of the body are 
deprived of a full supply of oxygen 
which is carried in the blood.' The 
action of the heart is impaired, and 
the pulse at the wrist is weak ; 
breathing is shallow ; the injured 
person feels weak. If shock begins 
to appear, the patient should be 
transported as rapidly as possible, 
yet with gentleness, to medical 
aid — preferably to a hospital. The 
patient should not be over- 
warmed nor over-cooled. 

Poisoning. A message should 
be sent immediately to the nearest 
doctor explaining the nature of the 
case and, if possible, giving the 
name of the suspected poison. The 
bottle or other vessel containing 
the suspected poison, together with 
any vomited material, should be 
kept until it has been examined. 
Assuming the patient to be 
conscious, treatment should be 
directed (1) to the elimination of 
the poison by the administration 
of an emetic, provided the poison 
swallowed was not a corrosive 
fluid, such as oil of vitriol, when 
the lips and moiith will probably 
be found to be burned ; (2) 

towards reducing the action of the 
poison by giving plenty of water 
and demulcent drinks. An emetic 
readily obtainable is salt, one or 
two tablespoonfuls in a tumbler of 
warm water. Demulcent drinks 
are milk, milk beaten up with eggs, 
cream, any vegetable or animal oil. 

Loss OF CONSOIOUSNBSS. There 
are many causes for a loss of 
consciousness. Unless the cause is 
known to be of slight importance 
from the medical point of view, 
e.q. a “ faint,” medicaj assistance 
should be sought at once. In the 
meantime all tight clothing should 
be loosened and an ample supply of 
fresh air assured. If asphyxia is 
the cause, artificial respiration 
must be applied at once ; otherwise 
the patient should be placed on his 
side with the abdomen leaning over 
towards the floor. The arm and 
leg uppermost should be bent 
forwards to give a little support 
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for this position. If there is any 
tendency to vomit, the patient 
should be placed face downwards 
to permit the vomit to flow out of 
the mouth and thus reduce the risk 
of its inhalation. 

No alcohol, or indeed any other 
liquid, should be given to an 
unconscious patient. 

Bites and Stings. As a result 
of stringent regulations governing 
the import of animals, rabies is not 
now encountered in Great Britain. 
Bites from animals should there- 
fore be treated in the same way as 
other wounds but, as wounds from 
bites are commonly infected with 
germs, medical advice should 
always be sought. 

In stings caused by plants and 
insects, the sting should be re- 
moved if possible, the part bathed 
with weak ammonia, and then 
dressed with a paste of bicarbonate 
of soda with water. 

Foreign Bodies. Those in the 
eye can as a rule readily be re- 
moved, if on the under surface of 
an eyelid, by the moistened comer 
of a handkerchief. But if the 


its title was changed. The F.A.N.Y. 
served throughout the First Great 
War, being one of the first women’s 
organizations to go overseas, where 
it performed ambulance convoy 
work and nursing in France, 
Egypt, and Salonica. The j^orps 
subsequently trained as a mechan- 
ical transport unit. 

In 1938 the Army Council in- 
vited its cooperation in the forma- 
tion of the Auxiliary Territorial 
Service {q-v.). The unit now be- 
came the Women’s Transport Ser- 
vice. It supplied all personnel for 
the first 10 driver companies of 
the A.T.S. ; these members were 
‘called up in Sept., 1939, and went 
to France ; and one company to 
Finland as ambulance drivers. 
The unit continued to recruit for 
motor companies of the A.T.S. un- 
til Sept. 1, 1941. The remainder of 
the corps continued as a self- 
supporting organization, with its 
own headquarters. Its personnel 
were employed as drivers (British 
Red Cross society) ; drivers and 
staff (Air ministry) ; drivers and 
canteen workers (Polish forces) . 


Justice Act, 1948, the court had 
power to indicate to some exttnt 
the nature of the imprisonment to 
which a convicted person should be 
subjected by sentencing him to im- 
prisonment in the first, second, or 
third division. Even before that 
Act, the power was rarely exer- 
cised, for the view had come to be 
held that the exact nature of the 
treatment to be received by per- 
sons sent to prison should be deter- 
mined by the prison commissioners 
and not by the courts. 

Imprisonment in the first divi- 
sion was usually ordered for per- 
sons who could not be regarded as 
criminals in the ordinary sense of 
that word. They were not forced 
to work, although if they did they 
earned a remission of sentence. 
They were kept apart from prison- 
ers of other classes and could wear 
their own clothes and use their 
own furniture. They could order 
food and drink from outside prison. 

First Empire. Name given in 
France to the period from May IS, 
1804, when Napoleon Bonaparte 
became emperor and the first re- 


foreign body is on the ball of the 
eye, and not easily removed by 
gentle brushing, a pad of cotton- 
wool should be bandaged over the 
eyelid, in such a way that the light 
pressure of the cotton-wool pre- 
vents undue movements of the 
eyeball, until medical advice can 
be obtained. 

Foreign bodies in the nose or ear 
should not be interfered with by 
the unskilled, and no attempt 
should be made to remove a needle 
unless it is projecting : the affected 
part should be kept at rest, and 
medical advice should be sought. 

Removal op Clothing. Cloth- 
ing should always be removed 
very carefully from an injured 
person. It should always be re- 
moved first from the sound limb ; 
and it may be necessary to cut it 
away on the injured side. If so, the 
trousers or coat-sleeve should be 
cut up the outer, not the inner, 
seam. A boot or shoe is best re- 
moved by cutting the lace and 
then the back seam ; it can then be 
easily lifted from the foot. 

First Aid Nursing Yeoman^. 
Women’s voluntary organization 
founded in 1900 as the Field Am- 
bulance Nursing 
Yeomanry, for 
service with the 
British Army in 
the S. African 
War. In 1907 
the organization 
was officially 

Badge ot the 

F.A.N.Y. War Office and 




telegraphists, coders, and secre- 
taries (special forces) ; canteen 
and welfare workers (S.E.A.C. 
army welfare) ; and secretaries 
for the war cabinet. War office, and 
Foreign office. Some members were 
parachuted into enemy territory ; 
two were awarded the George Cross 
for work with the resistance move- 
ment in France. The peace- time 
F.A.N.Y. club is at 55, Sloane St., 
London, S.W.l. Consult F.A.N.Y 
Invicta, Irene Ward, 1955. 

Firstborn. Technical term in 
the Jewish religion. In commem 
oration of the deliverance from 
Egypt, all firstborn human males 
were consecrated to God’s service, 
i.e. to the priesthood, but every 
child that lived more than one 
month could be redeemed from 
that service. After the building of 
the tabernacle the tribe of Levi 
was appointed to the priesthood in 
supersession of the firstborn (Ex. 
4, 13, 22, 34; Num. 3, 8, 18). 

The firstlings of animals, if clean, 
were offered in sacrifice ; if un- 
clean, redeemed. For an ass a lamb 
had to be substituted, otherwise 
the neck of the ass had to be 
broken. The Jews, who are referred 
to as the firstborn among the 
nations, still solemnise the redemp- 
tion of the firstborn on the 30tb 
day after birth. In the N.T. the 
term firstborn is used in relation to 
Christ, the dead, and the Church 
(Col. 1 ; Heb. 12 ; Rev. 1). 

First Division. English legal 
term. Until the system of divisions 
was abolished by the Criminal 


public came to an end, to April 14, 
1814, when Napoleon I signed his 
first abdication. 

First Footing. New Year’s Day 
folk custom, especially in Scotland 
and the N. of England. As soon as 
midnight chimed people hurried to 
give their friends first footing, to 
offer them good wishes, and to par- 
take of their hospitality. It was re- 
garded as unlucky for a woman or 
a fair-haired man to be the first 
visitor to any house on New Year’s 
Day ; sometimes a dark man of 
the family would go out just before 
midnight to be the first to enter 
after it. The custom may be traced 
back to Druid times, when the 
priests sent their young men from 
house to house bearing branches ot 
mistletoe. 

First Fruits. Ancient religious 
practice of offering to God a por- 
tion of the first fruits of a crop or 
the first profits of any commer- 
cial undertaking. Prescribed by 
the law of Moses, among the 
Hebrews it was usually one-sixtieth, 
but might be as much as one- 
fortieth. In the early Christian 
Church the practice was con- 
tinued, though it was regarded as a 
work of devotion and not of obli- 
gation. Later it was claimed by 
the clergy as their due and formed 
part of their official income. The 
Apostolic Constitutions iq^v.) 
direct that the first fruits of cattle 
and crops should go to the clergy, 
and that other first fruits should 
be devoted to the relief of widows 
and orphans. See Annates ; Tithes. 
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THE FIRST GREAT WAR, 1914-1918 

H. W. WILSON, joint editor of The Great War, and GORDON STOWELL 

rcfcrcuce, of the mam causes, eueuLs, and immediate results of 
the 1914 1918 iL'orld conflict, described throughout this work as the First Great War. More detailed in- 

f If "-f principal battles, A isne, Marne, Somme, Tannenherg, 

I erdun, \ pres, Falkland Is. JutMnd, etc,; under the histories of the various countries involved ; and 
under such headings as Air Raids ; Army, British ; Casualty; Compulsorv Military Service ; Royal 
Au Force; Royal Favy; Sea Rower ; Strategy; Tank; War Memorials. Sk also articles on thi various 
Ueaties Brest-Litovsk, St. Germam-en-Laye, I ersailles ; and biographies of soldiers, sailors, and politicians 


The First Great War was the 
first war in history in wiiich great 
nations threw into the scale their 
total resources of man- power and 
material wealth, so that the 
struggle was waged and endured 
by whole populations rather than 
only by armies and navies. The 
opponents were the Central Powers 
on the one hand, with Germany 
and Austria as the leaders, and 
the Allied and Associated Powers 
on the other, led France, 
Russia, Great Britain, and (later) 
the U.S.A. A list of the combat- 
ants is given under Alliance {q.v,). 

The war began with the de- 
claration of w’ar by Austria upon 
Serbia, July 28, 1914 ; and fighting 
continued until 11 a.m. of Nov. 11, 
1918, when it ceased in accordance 
vfith the terms of the armistice 
granted by the Allied c.-in-c. to 
the defeated army of Germany, the 
last of the Central Pow'ers left in 
the field. 

Casualties and Cost 

The greater part of the actual 
fighting was waged by land armies. 
At the outset the armies of the 
combatants were mobilised to a 
total of over 16,000,000 men. At 
the end of the war the total 
mobilised strength in service was 
nearly 26,000,000. From first to 
last the Germans mobilised 
11,000,000 ; Great Britain and 
the British Empire, 8,904,000. 
Nearly 8 million combatants of ali 
sides were killed. 

The material cost of the war 
can be estimated only approxi- 
mately. The cost to Great Britain 
was about £8,000 million ; to 
Germany about the same ; to 
France £5,000 million in addition 
to the enormous loss by devasta- 
tion ; to Italy £2,400 million ; 
to the U.S.A. £4,200 million. As 
the immediate or indirect result 
of the war nearly £40,000,000,000 
of expenditure or debt was 
incurred. 

Causes of the War. The root 
causes were implicit in the course 
of European history during the 
preceding 50 years : e.g. in the 
rapid rise of the German empire, 
the development of a national 
desire for the ascendancy and 
dominance of the German race 
throughout the world, the economic 


rivalry with and jealousy of longer- 
established empires entailed by 
this desire, and the necessity for 
an expanding Germany to widen 
her markets even at the expense of 
her rivals ; in the resentment of 
France against the harsh treat- 
ment she had received after the 
Franco -Prussian war of 1870, and 
particularly against the loss of 
Alsace and Lorraine ; in the 
suspicious antagonism of Russia 
towards the friendship of Germany 
for the declining Austro-Hungarian 
empire ; in Austria’s mistrust of 
Russian policy in the Balkans 
and in the Austrian fear of the 
aspirations of Serbia, especially 
after Serbia’s victory in the 
Balkan war of 1912, and in view 
of her open support by Russia. 

Antagonism in Europe 
The effect of these tendencies 
was to reduce Europe to two 
mutually hostile armed camps, 
and the increase on all sides of 
preparations for war only exacer- 
bated the irritation. Various 
episodes during the opening de- 
cade of the 20th century served to 
define the precarious situation 
more clearlv. The convention of 
Algegiras {q,v.), 1906, arising out 
of Germany’s challenge to France 
«tver her interpretation of the 
Anglo-French treaty regarding 
Morocco, found Great Britain 
strongly supporting France, and 
led immediately to military con- 
versations between the two coun- 
tries. In 1908 the sudden annexa- 
tion by Austria of Bosnia and 
Herzegovina (mainly because of a 
fear of the revival of Turkish 
power in the Balkans after the 
Young Turks revolution) was dis- 
tastefxil to Russia, and was not 
recognized by Serbia. The Agadir 
(q.v.) crisis of 1911, following the 
French occupation of Fez, almost 
marked a breakhig-pomt, but 
Germany was not yet ready to 
counter the additional weight of 
Great Britain as a potential 
enemy. The swift increase of the 
German navy in the year that 
followed, together with such pre- 
parations as the widening of the 
Kiel canal to admit the passage of 
modem battleships, were directly 
aiined at neutralising this addi- 
tional weight, though these activi- 


ties were matched by immediate 
mcreases in British naval arma- 
ment. 

But by the .summer of 1914, 
with the Kiel canal ready and 
Great Britain to all appearance 
rent by internal quarrels and the 
threat of civil war in Ireland, 
Germany no longer felt under the 
necessity of considering British 
intervention as a danger to her in 
case of w’ar. 

The personalities of Conrad, at 
the head of the armies of the 
Austrian empire, and Berchtold, 
the Austrian foreign secretary, had 
a direct influence on the situation, 
for both were, to say the least, 
willing to risk a general European 
war in their fanatical fear and 
hatred of Serbia and their belief 
in forceful measures to subdue 
her before she grew too strong. 

The assassination of the arch- 
duke Francis Ferdinand, heir to 
the Austrian throne, together with 
his morganatic wife, at Serajevo, 
Bosnia, by a Serbian subject, 
Prinzip, on June 28, 1914, was 
seized upon openly by Austria 
and covertly by Germany as a 
casm belli. The German emperor, 
William II, was at that time 
attending the Anglo- German naval 
manoeuvres in the Kiel canal, but 
left on receipt of the news, and 
the manoeuvres were cancelled. 

Austrian Note to Serbia 

On July 5 the emperor pressed 
Austria not to lose a moment 
which was so favourable to her, 
and promised to support her in 
the event of any move by Russia. 
He gave Ms opinion that such a 
move was unlikely as Russia was 
still unprepared for war and that 
France, too, would be unable to 
fight because of her bad financial 
position and her lack of .heavy 
artillery. To Great Britain he 
did not allude. On July 5 and 6, 
after consultation with his military 
and naval advisers, he decided to 
make unostentatious preparations 
for war. 

Austria drew up a merciless note 
to Serbia. It was delivered on Julv 

V 

23 during the period when the 
French president and premier were 
at sea, returning from Russia. On 
July 25 Austria broke off relations 
with Serbia and ordered 9 corps to 
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mobilise secretly, when all the ten 
demands in the note except two, 
which were referred to The Hague, 
had been accepted by the Serbian 
government, and William II him- 
self declared that all ground for 
war had been removed. 

Opening of Hostilities. To 
confront Europe with the accom- 
plished fact of war was now the 
plan of Berlin and Vienna. Francis 
Joseph was induced by falsehood 
(Berchtold told him that the Serbs 
had already opened hostilities) to 
sign the declaration of war with 
Serbia on July 28, and next day 
Belgrade, though an open town, 
was bombarded by the Austrians. 
Russia immediately announced 
(July 29) that a partial mobilisation 
of the Russian troops required to act 
against' Austria would take place. 
This mobilisation had begun in 
secret on J uly 26, when the tenor of 
the Austrian note was known, and 
had proceeded parallel with secret 
preparations in Germany. Energetic 
efforts made by Great Britain to 
refer Austria’s quarrel with Serbia 
to a conference of ambassadors 
were nullified by Germany. 

Germany and Russia 

On July 29 a German military 
council met at Potsdam, and the 
same day the German ambassador 
at St. Petersburg (Leningrad), then 
the capital of Russia, threatened 
Russia with war if she continued 
her partial mobilisation, which led 
the Russian staff later in the day 
secretly to order a general Russian 
mobilisation. The tsar answered 
the German threat by proposing 
that Austria should refer her dis- 
pute with Serbia to The Hague, a 
proposal which was rejected. 
Bethmann-Hollweg, the German 
chancellor, on July 29, indicated 
to Great Britain his intention of 
violating Belgian neutrality. Rus- 
sia (at midnight of July 30-31) 
and Austria (at 1 a.m.) indepen- 
dently decided to proclaim general 
mobilisations. At noon of July 31, 
.William II yielded to the pressure 
of the military party in Berlin and 
proclaimed a state of danger of 
war, automatically calling out 
large numbers of reservists. Late 
that night the German ambassador 
at St. Petersburg presented an ulti- 
matum to Russia, threatening that 
Germany would mobilise if Russia 
did not demobilise in 12 hours. 
At 3.40 p.m. of Aug. 1, France 
proclaimed a general mobilisation 
and, independently of her action, 
(^rmany issued a similar proclama- 
tion at 5 p.m. At 7.30 p.m. Ger- 
many declared war on Russia 
falsely asserting that her troops 
had violated German territory. 


The Italian government had 
warned Germany on July 24 that 
Italy’s alliance had ended with the 
Austrian note to Serbia, and on 
July 31 it informed France that it 
would remain neutral. Great 
Britain, in the night of July 26, 
had ordered the Heet not to de- 
mobilise after the test mobilisation 
just carried out, and on July 29 
the First Fleet left for Scotland 
to take up its war position. 

German Moves to the West 

At 8 p.m. of Aug. 1, German 
troops violated the neutrality of 
Luxemburg (an act of war, as this 
neutrality was guaranteed by 
France and Britain), and next day 
occupied Luxemburg and violated 
the French frontier at many points 
under orders from the staff. At 
7 p.m. of Aug. 2, Germany de- 
livered to Belgium her ultimatum, 
which had been prepared on July 
26, and sent under seal to Brussels 
on July 29. It demanded within 
12 hours jiermission to move Ger- 
man troops through Belgium on 
the false pretext that the French 
meditated an invasion of Belgian 
territory. At 6.45 p.m. of Aug. 3 
the German government declared 
war on France. 

Early on Aug. 4 the British 
government presented an ultima- 
tum to Germany, requiring her be- 
fore midnight to pledge her respect 
for Belgian neutrality. Bethmann- 
Hollweg replied that Belgian neu- 
trality had already been violated 
by German forces, and complained 
that, “just for a word, neutrality, 
just for a scrap of paper, Britain 
was going to make war on a kin- 
dred nation.” At midnight German 
time (11 p.m. of Aug. 4, British 
time), war began between Britain 
and Germany. 

W. Front — Opening Phase. 
The German plan, in pursuit of 
which war was begun and Belgium 
invaded, was as follows: One Ger- 
man army (4 corps) was left in the 
E. to protect E. Prussia and co- 
operate with the Austrian forces, 

600.000 strong, which were to 
attack Russian Poland. Austria 
was to move part of the armies, 

500.000 strong, which she had 
directed against Serbia, back from 
the Serbian frontier to act against 
Russia. The main German strength 
was to be flung upon France and 
Belgium to annihilate the French 
armies before they could complete 
their mobilisation, and to reach 
Paris by a swift advance. 

Behind this great advance reserve 
troops were to seize the Channel 
ports to prevent a British disem- 
barkation, if the British did not act 
at once. To prepare for this move- 


ment a German advance army was 
to enter Belgium and seize the 
junction and fortress of Liege. The 
Germans expected no serious resis- 
tance from Belgium, and after 
crushing France and dictating 
peace, intended to transfer the bulk 
of their army to the E., and then 
to force Russia to conclude peace. 
The Belgian resistance and the 
Russian advance into E. Prussia 
shattered this plan ; 3 corps were 
detained in Belgium and at Mau- 
beuge and 2 corps had to be sent 
to E. Prussia ,* and the absence of ’ 
these corps brought the German 
defeat on the Marne. The German 
advance through Belgium was 
marked by many incidents of ruth- 
less and savage cruelty towards 
the civilian population, which 
aroused the horror of the civilized 
world. {See Belgium : History.) 

The French in their plans 
wrongly assumed that no great 
advance would be attempted by 
the Germans in W. Belgium ; and 
that the German reserve divisions 
and corps would not be employed 
in the main attack. 

As the result the Germans were 
able to place 1,750,000 well- 
equipped troops in line against 
French effectives of about 1 ,200,000 
and completely to outflank the 
French. Yet in the French depdts 
there were 1,000,000 reservists 
without arms or equipment. 

B.E.F. in France 

While the British expeditionary 
force of two corps assembled at 
Maubeuge, five French armies 
were concentrated from M6zieres 
to Belfort. This disposition left 
over 100 m. of the N. frontier of 
France unguarded and gave no 
aid to Belgium. 

British sea-power asserted itself 
at the outset, enabling the two 
British corps to move to France and 
take their place in the French line. 
As no aid was given to the Belgians, 
the Germans advanced rapidly, 
taking Li4ge and Namur. The 
Germans passed S. of the Belgian 
forces, brushing them back on 
Antwerp, and then swept W., 
moving on Brussels and Valen- 
ciennes. Other German armies 
passed through the Ardennes. 

The principal mass of the Ger- 
man armies turned both flanks of 
the British and the 5th French 
army and menaced them with en- 
velopment. They detected the 
German intentions and eluded the 
blow by swift retreat. The respite 
gained by this retreat of 130 m. 
was used to rearrange the French 
commands and dispositions. 

Joffre, the French c.-in-c., 
found himself too weak to fight on 
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the Somme, and a further retire- 
ment was ordered. The retreat to 
S. of the Marne lengthened the 
German line of communications, 
exhausted the troops, and gained 
time for Allied reinforcements to 
arrive. The French government 
withdrew to Bordeaux on Sept. 2. 

ICluck with the 1st German army 
had orders to protect the German 
right and the exposed flank of 
Billow’s 2nd army. On Aug. 31 in 
response to directions from Billow, 
he began to move S.E. across the 
Paris front in order to aid Billow. 
This movement was approved by 
Moltke, the German chief of staff ; 
the British were assumed to be out 
of action. The German cavalry 
reached Ypres, Lille, Arras, and 
Chantilly. On Sept. 2 the German 
command ordered Kluck to eche- 
lon his troops behind the 2nd army. 
He disobeyed and continued his in- 
ward movement so as to carry out 
the general object, which was “ to 
drive the French S.E. from Paris.” 
Gallicni, the governor of Paris, de- 
tected Kluck’s movement ; on 
Sept. 4 he began to reinforce the 
French army N.E. of Paris with 
troops from the Paris garrison. 
Orders were issued for the general 
attack on the Germans which 
brought the first battle of the 
Marne {g_.v.), 

E. Front — Opening Phase. The 
German plan in the east pro- 
vided for an advance into Russia, 
assuming that the Russian army 
would not be able to act for two 
months and trusting Austrian as- 
sertions that the Austrian forces 
were superior to the Russians. The 
Austrian staff committed the mis- 
take of striking at once vdth almost 
equal forces on tw^o different fronts 
— against Serbia and Russia. The 
Germans were disagreeably sur- 
prised by the rapid advance of the 
1st (Rermenkampf) and 2nd (Sam- 
sonov) Russian armies into E. 
Prussia, though Samsonov’s force 
had not been properly mobilised, 
and the movement was under- 
taken with grave misgivings at the 
request of France. 

Battle of Tannenberg 

Rennenkampf drove back the 
German front in a sanguinary 
battle at Gumbinnen (Aug. 18-20) 
and moved towards Konigsberg, 
bub very slowly. Samsonov, ad- 
vancing with five ill-equipped corps 
to the S. of Rennenkampf, was at- 
tacked by Hindenburg at Tannen- 
berg ; he was killed, while the 
greater part of his army was des- 
troyed because of Rennenkampf ’s 
failure to support him. The Ger- 
mans turned on Rennenkampf, who 
©scaped with heavy loss by a hasty 


retreat. But this campaign, despite 
its disasters, forced the German 
staff to send two corps E. on the 
eve of the Marne, and took pres- 
sure off the French. 

The Austrian operations were 
marked by utter failure. Part of 
the Austrian 2nd army was re- 
called from Serbia on Aug. 18 to 
assist in protecting Lemberg 
(Lwow), but it arrived too late. 
The 1st and 4th armies, advancing 
into Poland, gained small suc- 
cesses. While they were moving N. 
two other Russian armies, 3rd 
(Russky) and 8th (Brusilov), 
struck at Lemberg, forced the Aus- 
trians defending that place to give 
battle in unfavourable conditions, 
and on Sept. 3 took Lemberg. The 
Austrians in Poland had to retire. 
On Sept. 6 another battle opened 
at Rava Russka w'hich closed with 
a fresh Austrian retreat and with 
the loss to the Russians of all E. 
Galicia. 

The Russians advanced towards 
Cracow, after taking Jaroslav 
(Sept. 21) and investing Przemysl 
(Sept. 24) ; at the same time they 
seized the Bukla Pass in the Car- 
pathians. Falkenhayn, who had 
succeeded Moltke as chief of the 
German staff after the Marne, fear- 
ing an Austrian collapse and the 
loss of Silesia (vital to the German 
munition industry), determined to 
attempt an offensive in Poland un- 
der Hindenburg, in cooperation 
with the shaken Austrian forces, 
but had to retreat (Oct. 27). 

Straggle before Warsaw 

On Nov. 4 the investment of 
Przemysl was renewed, and Rus- 
sian cavalry entered Silesia. Once 
more the plight of Austria became 
desperate, and, to save her, Hin- 
denburg struck at the Russian 
right flank and captured Lodz, 
while the Russians were also 
checked by the Austrians before 
Cracow and compelled to retire 
towards Warsaw, before which citv 
a fierce struggle began (Dec. 7). In 
Feb., 1915, the Russian 10th army 
suffered a repetition of Tannen- 
berg at Augustovo, losing 100,000 
men ; but, as an offset to this, the 
Germans were repulsed at Warsaw. 

On the Serbian front the Austrian 
operations in 1914 were disastrous. 
Shabatz was occupied on Aug. 16, 
and an advance begun on Valievo ; 
but the Serbians attacked (Aug. 
17) and completely defeated their 
opponents. The Austrians re- 
treated, evacuating Serbia, but be- 
gan another offensive (Sept. 8), 
when they were again defeated. 
A third Austrian offensive opened 
in Nov., and issued in a fresh defeat 
at Mt. Rudnik (Dec. 8). 


Trench Warfare in the W. 
Beaten, but not by any means 
routed, on the Marne, the Germans 
fell back on positions N. of the 
Aisne, which they fortified and 
held for nearlv four years, and 
trench warfare began on this sec- 
tion of front, after the failure of the 
Allies in a frontal attack to make 
any impression. The French com- 
mand endeavoured to outflank the 
Germans to the W. in the “ race 
to the sea,” and thus to relieve 
Antwerp, but it w’as gravely handi- 
capped by shortage of munitions 
which paralysed its efforts. The 
British force was moved (Oct. 
3-19) from the Aisne to Flanders, 
a necessary consequence of the de- 
cision to raise a large British army. 

Fall o! Antwerp 

Meantime, Antwerp fell (Oct. 9), 
and the German staff also made a 
determined attempt to outflank 
the Allies ; it extended its right 
and strongly reinforced it with new 
corps, secretly raised and trained. 
The British 7 th division landed at 
Zeebrugge in early Oct., but, un- 
able to advance in face of large 
German forces, it entrenched at 
Ypres, and there bore the first 
shock of a violent German attack, 
which it beat off with a loss of 75 
p.c. of its own strength. As the 
Germans maintained their pressure 
at Ypres, more British troops, with 
a number of French divisions, were 
brought up. The battle raged along 
the Allied left from the sea and 
Ypres as far S. as Armentieres, 
and ended on Nov. 11 in deadlock. 
The Germans secured Zeebrugge 
and Ostend, but were prevented 
from seizing Calais and Boulogne. 

The front in the W. now extended 
500 m. from the sea to Switzerland, 
so that it could not be turned at 
either extremity; This'eondition led 
to indecisive battles untd one side 
or other could obtain marked nu- 
merical superiority and the means 
of attacking machine-gun posi- 
tions. The tactics of a break- 
through had to be w^orked out by 
experiment. In both Germany 
and France the manufacture of 
munitions (g.i\) was being pushed 
on a gigantic scale, but not until 
May, 1915, did Britain take ade- 
quate steps. 

Allied attacks in the W. at 
Neuve Chapelle (March 10, 1915), 
Aubers and Festubert (May 9-16), 
Arras and the Champagne front, 
in the winter and spring, brought 
terrible casualties with the most 
trifling gain of ground. The 
British offensives proved that 
without something like unlimited 
supplies of high-explosive shells 
little could be achieved against 
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the mass of German machine-guns 
mounted behind steel or concrete. 
The need to speed up production 
of shells led to the formation of a 
vigorous ministry of Munitions 
under D. Lloyd George. 

In this period of preparation the 
Germans made a great attack at 
Ypres (April 18— May 24, 1915), 
memorable for the first use by 
them on the W. front of gas emitted 
from cylinders (they had already 
used gas shells before Warsaw with 
deadly effect). But for the magni- 
ficent heroism of the Canadian 
troops Ypres would have been 
lost. In the autumn a joint offen- 
sive had to be opened prematurely 
by the British (Loos, Sept. 25) in 
cooperation with the French 
(Arras and Champagne), with the 
object of relieving Russia. The 
gains were small, and the German 
front remained imbroken at the 
close of the year. 

Other Fronts. On the out- 
break of war the German battle 
cruiser Goeben {q.v.) and light 
cruiser Breslau (q^v.), under Ad- 
miral Souchon, escaped up the 
Dardanelles, in violation of trea- 
ties and with the connivance of 
the Yoimg Turks, who had con- 
cluded a secret alliance with Ger- 
many (Aug. 2). The defeats of the 
Germans and Austrians on the 
Marne and at Lemberg caused some 
hesitation on the part of the Turks, 
but on Oct. 29 Turkish torpedo 
craft bombarded Odessa without 
declaration and Turkey entered 
the war. As it was vital to pro- 
tect the oilfields in W. Persia, from 
which the British navy obtained 
a large part of its fuel, a small 
British-Indian force landed at the 
head of the Persian Gulf (Nov, 21) 
and secured control of the Euph- 
rates delta. The Turks attacked 
Russia in the Caucasus, but were 
defeated with a loss of 75,000 at 
Sarikamish (Dec. 25—28) and Kara 
Urgan (Jan. 10-16, 1915). 

Gallipoli Campaign 
These battles diverted Russian 
troops and munitions from Europe, 
and led the Russian government 
to appeal to Britain for a demon- 
stration against the Turks. Such 
was the beginning of the ill-fated 
Gallipoli campaign, and of the 
dispersal of Alhed forces in second- 
ary areas. The naval attack on 
Turkish fortresses commanding 
the Dardanelles began Feb. 19 and 
continued until March 18. British 
and French troops landed on the 
Gallipoli peninsula on April 25. 
The campaign achieved nothing 
and the peninsula was evacuated 
Jan. 8-9, 1916. (/See Dardanelles ; 
Gallipoli.) 


On May 23, 1915, Italj?' de- 
clared war on Austria, but her 
army was hampered by bad 
weather and want of munitions. 
Her forces did not press forward 
through the valleys, but attacked 
in the mountains on a narrow 
front, and made but insignificant 
progress. Yet Italy’s action, com- 
ing at a moment when Russia was 
succumbing to defeat, diverted 
the attention of half a million 
Austrian troops. In the spring of 
1915 eight fresh German divisions 
were sent to the E. with the object 
of attempting to break through the 
Russian front near its centre on 
the Dunajec and at Gorlice. 

Allied Disasters oS 1915 

On Mar. 22 the Russian armies 
in Galicia reached the high-water 
mark of their advance with the cap- 
ture of Przemysl. Unfortunately, 
a whole Russian corps was being 
held ready to move against Con- 
stantinople in cooperation with the 
Allies at Gallipoli. A month later 
Hindenburg was ready. His sub- 
ordinate Mackensen broke through 
the Russian front (April 28-May 2) 
at the chosen point, by means of 
an overwhelming artillery barrage. 
The Russians had neglected pre- 
cautions and had no rear positions ; 
that they escaped complete disaster 
was duetto defective German strat- 
egy. The Germans took Warsaw 
(Aug. 5) and the Polish fortresses, 
overran all Poland, and pressed the 
Russians back to a line which ran 
from W. of Riga through Dvinsk 
to Tarnopol. In July, 1915, the 
German government attempted to 
induce the tsar to make peace, but 
the offer was rejected. 

These disasters were followed 
by the overrunning of Serbia, in 
which . Bulgaria joined. The Bul- 
garian government had signed 
(Sept. 6, 1915) a secret treaty of 
alliance with Germany, pledging 
itself to attack Serbia not later 
than Oct. 11. 

The War at Sea. At the open- 
ing of the sea-war, the fiow of 
supplies to Germany was somewhat 
itnpeded by the British cruisers; 
but as Germany had prepared for 
only a short conflict, the failure 
to institute a complete blockade 
was a grave mistake on the 
Allies’ part. No such compunc- 
tion was shown by the Ger- 
man cruisers. The German main 
fleet virtually withdrew from the 
war, leaving its submarines to 
prosecute a policy of attrition, but 
an almost “ watertight ” blockade 
of Russia was carried out ■ by the 
Germans in the Baltic and the 
Turks in the Black Sea, with 
disastrous results to the Allies. 


From time to time the Bight of 
Heligoland was swept by theBritish 
navy, and on Aug. 28. 1914, 3 Ger- 
man light cruisers and 1 destroyer 
were caught and sunk. After a 
period of inaction the German 
battle cruisers attempted a series 
of raids on the British E. coast, 
shelling Yarmouth at long range 
(Nov. 3, 1914), and Hartlepool, 
Whitby, and Scarborough (Dec. 16 ) 
on whjch occasion part of the Brit- 
ish fleet had a narrow escape from 
the whole German force. On Jan. 
24, 1915, the German battle 

cruisers were caught m the North 
Sea on the Dogger Bank {q.v.), 
and the Bliicher was sunk. 

German cruiser operations at the 
outset caused seriou-s loss to British 
shipping. The only considerable 
German squadron at large in 
Aug., 1914, was von Spee’s force 
on the China station, which 
included two good armoured 
cruisers. These sailed to S. America 
and off the Chilean coast destroved 

V 

Cradock’s weak British squadron 
at Coronel (Nov. 1, 1914), but on 
Dec. 8 were caught by a powerful 
British force off the Falklands 
{q.v.) and destroyed. 

Under the rules of the Declara- 
tion of London, 1909, almost all 
commodities vital to Germany 
could pass through the British 
cruiser lines ; this Declaration had 
to be modified repeatedly, but it 
was not abandoned till July, 1916. 
From Feb. 18, 1915, the Germans 
proclaimed a submarine blockade 
of Britain ; all vessels, including 
even neutrals, were liable to be 
sunk in a “ barred zone ” round 
the British Isles. 

British Blockade of Germany 
The British government, as a 
“ retaliatory measure ” declared 
(March 1) "that it would prevent 
commodities of any kind from 
entering or leaving Germany. But 
owing to fear of neutrals, especially 
the U.S.A.,. large quantities of 
supplies were permitted to reach 
Germanv. The blockade did not 
become watertight until 1917, 
after the U.S.A. had entered the 
war. Thus, for the first 2^ years, 
Germany was not subjected to the 
pressure which the supreme naval 
power. Great Britain, might have 
exerted. 

Throughout the war the German 
batteries on the Belgian coast were 
bombarded with little result. At 
the Dardanelles, forts once more 
proved their superiority over ships. 
In the Black Sea and Baltic there 
was continual skirmishing ; the 
Russian fleet in the Baltic acted as 
a drag on the activity of the Ger- 
man fleet and was a perpetual 
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menace to N. Germany. British 
submarines entered that sea and 
inflicted some loss on the Germans, 
though attacks on the Pommern 
and Moltke, which were both hit 
by torpedoes, did not succeed in 
sinking them. In the Adriatic the 
Austrian fleet bombarded Italy. 

In 1915 the most memorable 
event at sea was the sinking of the 
Lusitania (g.v.), May 7. In 1916, 
the German commerce-destroyer, 
Moewe, which had escaped in 1915, 
inflicted considerable damage on 
Allied shipping. Lowestoft was 
bombarded by the German battle 
cruisers (Apr. 25 ), but only trifling 
damage was done. This affair was 
intended to support the Sinn F6in 
insurrection in Ireland which broke 
out on Apr. 24. The German 
fleet was caught at sea (May 31), 
and the battle of Jutland {q.v.) 
was fought with indecisive result, 
the Germans escaping after inflict- 
ing far heavier loss than they 
sustained, though they were much 
inferior in strength. 

Western Front, 1916. At 
the close of 1915 the German 
staff decided to anticipate an 
Allied offensive in the W. by an 
attack on Verdun. This struggle 
for Verdun, in which the deter- 
mined, ruthless onslaughts of the 
Germans and the epic heroism of 
the French were each far in excess 
of the worth of the position to either 
side, especially in view of the very 
heavy casualties (over 300,000 on 
(ither side), opened on Feb. 21, 
1916, and was not abandoned 
until the following December. 
(See Verdim.) 

First Somme Battle 

A joint Anglo-French offensive 
had been planned for the close of 
the summer of 1916. Haig, the 
British c.-in-c., favoured attack 
on the Yser near Ypres, where the 
Germans could not have fallen 
back without abandoning their 
bases on the Belgian coast. 
Difl6eulties of terrain and of co- 
operation with the French prevent- 
ed this. It was then determined 
(Feb. 18) that a great attack 
should be delivered on both banks 
of the Somme. The British army 
was in a better position to carry 
out such a plan because (May, 
1916), after many hesitations, the 
British government had imposed 
compulsory military service for the 
flrst time since 1815. 

The attack had to be delivered 
earlier than had been intended, 
in order to relieve the French at 
Verdun ; and the French force had 
to be reduced owing to the large 
number of men absorbed at 
Verdun. Opening on July 1 on a 


20-mile front, it resolved itself 
into a series of assaults on fortifled 
villages, each of great strength. 
The moral effect was marked ; 
Falkenhayn was removed and 
replaced as chief of staff by 
Hindenburg (Aug. 29). But with 
continuous rain the Somme battle- 
field gradually became a morass. 
The tanks, a British invention, 
making their first appearance in 
small force with untrained crews 
(Sept. 15), disappointed hopes, 
partly because their tactics had 
not been worked out, partly 
because the terrain w'as unfavour- 
able, and partly because the high 
command did not immediately 
appreciate the potentiality of the 
new weapon. (See Somme ; Tank.) 

E. Fronts in 1916. Contrary 
to German wishes and without 
previously informing the German 
command, the Austrians opened 
a great offensive from the Trentino 
(May 15, 1916), advanced to 
Asiago, and threatened the whole 
Italian position in Vonotia. Brusi- 
lov, commanding a group of 
Russian armies, opened fire on a 
front of 200 m. (May 31); on 
June 4 his infantry assaulted and 
broke into the Austrian front, 
compelling the recall of troops and 
guns from Italy. The Italians, when 
the Austrians weakened in their 
front, captured Gorizia (Aug. 9). 

With furious energy Hindenburg 
reorganized the German armies and 
hurried reinforcements to the E. to 
support the demoralised Austrians, 
who were surrendering by th(i 
thousand. The “elastic system,” 
or defence in depth, was ordered on 
the Somme, by which the Germans 
were to fall back slowly after 
inflicting the maximum of loss on 
the British. Brusilov entered 
Stanislau (Aug. 10), but already 
the discipline of his troops was 
failing ; ammunition was running 
low ; and German troops were 
arriving and entrenching strongly. 
His advance died away, after he 
had taken 350,000 prisoners, 

Rumania Joins the Allies 

Rumania at this juncture joined 
the Allies — ^too late. Her army, 
formidable on paper, lacked modern 
equipment and munitions. She had 
hesitated for many reasons — be- 
cause she distrusted Russia, be- 
cause her claims conflicted with 
those of Serbia, and because the 
Allies objected to her proposed 
strategy. The Russians wished 
Rumania to deliver the main 
attack on Bulgaria with the 
support of the large Allied army 
at Salonica. Rumania preferred 
to occupy Transylvania and called 
for an Allied offensive from Salon- 


iea before she moved. This often 
sive Sarrail, the Allied commander 
was unwilling to promise, so lone 
as Constantine of Greece threat 
ened his rear. On Aug. 17, 1916 
Rumania signed a militarv conven- 
tion with the Allies by which she 
was to enter the war on Aug. 27-28. 
The Allies were unable to make 
any considerable advance from 
Salonica. All that was effected was 
t}u‘ recovery of Monastir by the 
Serbians (Nov. 19), who had now re- 
entered the field. The Rumanians 
weiv quickly brought to a stand- 
still in Transylvania. Bukarestfell 
(pec. 6) and Wallachia, with its 
rich cornlands, was lost. 

Ntvelle’s Offensive. In Dec., 

1916, Joffre was replaced by 
Nivello. By an Anglo-French 
agreement, Haig, with the British 
armies, was placed under NiveUe’s 
command, and the British were 
required to extend their front, so as 
to give Nivelle troops for a great 
offensive which he intended. In 
Jan. and Feb., 1917, the British 
maintained their pressure, com- 
pelling the Germans to begin a 
eonaiderablc retreat to the Hin- 
denburg line (g.'y.), which Hin- 
denburg hoped that his troops 
would bo able to hold permanently 
and give time for the new “ ruth- 
less submarine campaign ” to 
produce its effects. The Germans 
had fallen back to the Hindenburg 
line by early April, and the Allies 
had recovered 800 sq. m. of terri- 
tory and the ruins of 100 villages 
and towns. 

Arras-Vimy Offensive 

Ni voile’s plan provided for a 
great attack on the German posi- 
tion at Vimy Ridge by the British, 
who were to open the fighting in 

1917, and were then immediately 
to transfer their offensive to , 
Messines, previous to decisive 
operations against the Flanders 
coast, which was to be cleared to 
facilitate the campaign against 
the U-boats. The French, after 
the attack at Vimy had opened, 
were to assault the Germaii 
positions on the Aisne, S. and S.E. 
of Laon. The Arras-Vimy offensive , 
was carried out with extraordinary 
success. It opened on April 9, and 
might, by Ludendorff’s admission, 
have brought the collapse of the 
German front and decisive victoi^^^ 
but for the weather. But the 
French attack on the Aisne (Apr." 
16-20) failed (^ee Aisne), and ft.e 
fighting at Arras had to be pro- 
longed, though the British captured 
a large section of the Hindenburj^ 
“ switch ” line. 

Nivelle was removed from com- 
mand (May 15) and replaced by 
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Petain, who was of opinion that 
the French army was in no posi- 
tion to continue a large-scale 
attack, in view of the mutinies 
which occurred about this time 
among certain units. It was 
decided to await the arrival 
of American troops (the U.S.A. 
having now entered the war) before 
attempting a great joint offensive 
against the Germans. The British 
arrangements had been dislocated 
and much time had been lost, so 
that the transfer of Haig’s offen- 
sive to Flanders could not be 
carried out until weeks had 
passed. In April, 1917, the Ger- 
man staff was only with difficulty 
prevented from violating Dutch 
neutrality and seizing the mouth 
of the Schelde. 

German Ketreat in Flanders 

To assist the French and cover 
the Russians, collapsing through 
the disintegration of the tsar’s 
government and the outbreak of 
the revolution, the British steadily 
battered the German front. They 
stormed the Messines Ridge (Jime 
7), regarded by the Germans as im- 
pregnable, with the small loss of 

25,000 men. Before it was possible 
to renew the attack on the Ypres 
front the best weather of the year 
had gone, and the ground there had 
become as treacherous and difficult 
as that on the Somme. Over it 
raged a series of battles during the 
late summer and autumn, in which 
the Germans were slowly forced 
back with heavy loss, though the 
British casualties were also ex- 
tremely heavy. 

The Submarine Menace. After 
Jutland there was no large-scale 
fighting at sea. The German 
light flotillas were active, raiding 
the Channel repeatedly, but 
in several of these raids they 
were severely handled by the 
Allies. In the winter of 1916 the 
German government decided, after 
long deliberation, to repudiate the 
promises it had given to the U.S.A. 
and prosecute ruthlessly its U-boat 
war — never really suspended. It 
based its decision on an assurance, 
given by the German admiralty, 
that Britain must collapse in six 
months or less. On Jan. 31, 1917, 
President Wilson was suddenly 
informed that Germany would 
close to neutrals the waters round 
Britain, France, and Italy, and 
would thenceforth observe no 
restraints. The American gov- 
ernment at once broke off diplo- 
matic relations, and when U-boats 
attacked and sank American ships, 
declared war (April 6). 

The defeat of the U-boat cam- 
paign therefore became of over- 


whelming importance, because it 
menaced the very existence of 
Britain (who in April, 1917, accord- 
ing to Admiral Sims, had only three 
weeks’ supply of food), and threat- 
ened to prevent the armies of 
the U.S.A. from reaching Europe. 
Early in the campaign the British 
losses were grave, reaching a 
maximum in one month of 545,000 
tons sunk (April, 1917), while 
Alhed and neutral shipping suffered 
little less severely. But from July, 
1917, the losses slowly diminished 
with the introduction of the 
convoy system and the use of 
new methods by the British navy 
and air service against the U-boats. 
Food was severely rationed in Brit- 
ain; existing tonnage was used more 
effectively ; new shipping was built. 

The Strait of Dover was now 
closed to the U-boats by a barrage 
iq.v.), and a similar barrage was 
laid (March, 1918) across the 
Adriatic. Minefields were carried 
close in to the German bases, 
rendering it difficult for U-boats 
to pass in or out, and the Flanders 
bases were so constantly bombed 
and bombarded that U-boats 
were driven from them. The 
operations culminated in the 
successful sinking of blockships 
in the entrances to Zeebrugge 
(April 22-23, 1918) and Ostend 
(May 10). The new measures 
checked the U-boats and the 
British Admiralty was able to 
guarantee the safety of American 
troops crossing to Europe. Only 
56 lives were lost through U-boat 
action during the movement of 

1,500,000 men to France (March- 
Sept., 1918) ; and of these men 
48 '5 p.c. were carried in British 
ships. 

The British naval strategy in 
the closing period of war was 
thoroughly successful. The Bight 
of Heligoland was heavily mined, 
causing a German loss of 100 
vessels, and was continually pat- 
rolled by British naval forces. 

U.S. Additions to Royal Navy 

In Dec., 1917, four American 
dreadnoughts joined the Grand 
Fleet, raising its force to 51 vessels 
of this class agaifist 23 German 
ships completed. In 1918 four 
more U.S. dreadnoughts were 
dispatched to Britain for reserve 
and convoy duty. So thoroughly 
was the inferiority of their fleet 
realized by the German seamen 
that when (Oct. 28, 1918) orders 
were given to it to go out and 
fight, the crews mutinied and thus 
compelled the German staff to 
surrender. The blockade of Ger- 
many was pressed with ever- 
growing severity. 


The loss of British shipping dur- 
ing the war was 7,923,000 tons 
from enemy action and 1,132,000 
from maritime casualties (which 
increased ovdng to the need of 
steaming without lights and other 
risks). Some part of this w^as 
made good by capture or purchase, 
leaving a net loss of 3,443,000 
tons. The total world loss w’as 

15,053,000 tons gross. 

The Russian Defeat. The 
outbreak of revolution (March 11, 
1917) completed the demoral- 
isation of Russia’s armies. The fleet 
mutinied, and wholesale desertions 
on land and sea took place. A 
tacit truce was observed between 
the Russian and German forces ; 
and all the plans prepared for 
Russian cooperation in the great 
offensives of 1917 failed just when 
the Austrians were making over- 
tures for peace and the Germans 
were in the extremest difficulty. 
The whole of Galicia was swiftly 
recovered by the Germans, and 
their troops entered Podolia,a prov. 
of S. Russia (July 29), and pro- 
claimed the independence of a 
new state, the Ukraine. 

Treaty of Brest-Litovsk 

The Germans, wanting troops 
for the W., did not pursue, but 
looked to the revolutionary ex- 
tremists to do their work. They 
captured Riga (Sept. 3), and 
utilised their less efficient divisions 
to occupy the Ukraine, whence 
they hoped to draw supplies. The 
Russian war with Germany had 
virtually ceased, though a definite 
armistice was not signed until 
Dec. 15. The treaty of Brest- 
Litovsk with Germany and Austria 
was concluded on March 3, 1918. 

The Russian collapse would have 
been fatal to the Allies had it not 
been delayed till a date when 
Britain had 5,000,000 men in ser- 
vice, the largest Allied army then 
existing. Its consequences were in 
part repaired by the entry of the 
U.S.A. into the war. But whereas 
Russia had large armies in contact 
with German territory exercising 
actual pressure on the Germans, 
the U.S.A. had no armies that 
counted in any part of the world. 
Many months were needed to train 
American troops and then they had 
to be transported to Europe. Not 
until Sept., 1918, did they begin to 
exert more than a moral influence. 

Mesopotamia and Palestine. 
In Mesopotamia, the early British 
successes led to a premature move- 
ment up the Euphrates in 1915 to 
join hands with Russia and hold 
the Turks. A rash advance on 
Bagdad by a British-Indian force 
of one division was followed by a 
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retreat to Kut (q.v.)^ Maude was 
appointed to the command of the 
British army of Mesopotamia, and 
strongly reinforced from India ; 
and at the close of 1916 he advanced 
and after a brilliant campaign 
entered Bagdad (March 11, 1917). 
This campaign, though a secondary 
one, produced considerable effect 
in exhausting Turkey and prepar- 
ing for terrific blows which Allenby 
afterwards dealt her in Palestine. 

Capture o£ Jerusalem 

In Aug., 1916, the Turks made 
an attempt, their second, to invade 
Egypt from Palestine (then part 
of the Turkish empire), but were 
defeated at Romani, and thence- 
forward the British advanced 
slowly, constructing a railway and 
pipe-line for water across the 
desert to the Palestine frontier, 
capturing El Arish (Dec. 21), Rafa 
(Jan. 9, 1917), and reaching Gaza, 
where, after two days’ fighting, 
their progress was stopped (March 
26-27). A second attack on Gaza 
(April 19, 1917) failed. Allenby 
was placed in command and seized 
Beersheba (Oct. 31). He attacked 
once more at Gaza (Nov. 1-5), 
forcing the Turks to abandon that 
vital strategic point. He then 
worked round Jerusalem, the loss 
of which city (Dec. 9, 1917) was 
a catastrophe for the Turks. Mean- 
time, in June, 1917, a change of 
importance had taken place in the 
Balkans. Constantine was deposed 
from the Greek throne, and Greece,, 
led by Venizelos, entered the war 
on the side of the AlUes. 

Caporbtto and Cambral. The 
Austrians on land were completely 
defeated by the Italians on the 
Isonzo (Aug., 1917). This com- 
pelled the German staff very 
reluctantly to strike at Italy and 
send 7 German divisions to the 
Italian front. The Italians asked 
for British and French reinforce- 
ments and heavy artillery ; some 
guns were lent temporarily, but, as 
the Americans were not then ready 
to place any considerable force in 
line, troops could not be spared 
from France. The Germans broke 
through the Italian front near the 
S.E. end atCaporetto (Oct. 24) ; the 
strategic position was such that the 
whole force had to fall back (see 
Piave). To meet the overwhelming 
danger strong reinforcements were 
sent to Italy from the W. front 
(5 British and 6 French -divisions). 
The whole of N. Venetia was lost. 

The battle of Cambrai (Nov. 20), 
fought by Haig to hold the Ger- 
mans on the W. front and support 
the Italians, modified the whole 
system of tactics and restored the 
element of surprise. So complete 


was its initial success, attained by 
the advance of 400 tanks, that if 
fresh troops had been available to 
exploit the victory, the German 
line might have been broken 
finally. The opportunity could not 
be used ; the Germans concen- 
trated and counter-attacked (Nov. 
30), recovering much lost ground. 

German Offensive op 1918. 
Owing to the collapse of Russia, 
the Germans were able to move all 
their good troops to France, where 
34 divisions arrived from the E., re- 
placing tired units and raising the 
total German strength in the W. to 
197 divisions against an Allied 
strength of 169 divisions. For the 
first time since Sept., 1914, the 
Allies had no superiority in num- 
bers. The weakest part of the 
Allied front was the British line 
between Cambrai and the Oise 
held by Gough’s 5th army. Its 
S. section had been previously in 
the hands of the French, and had 
been captured during the German 
retreat of 1917. It had not been 
provided with good rear-defences, 
as it had been taken over only in 
Jan., 1918, and the supply of 
labour was inadequate. It was at 
this point that the Germans de- 
cided to make their first thrust. 

The German command was now 
aware that the U-boat campaign 
had failed ; and if the war was 
to be won, the only possible re- 
source was to destroy the British 
and French armies, by severing 
them and rolhng up the British 
army first. It believed that the 
French troops were tired and that 
the morale of the British had been 
shaken by propaganda behind 
the line. The actual attack 
opened on March 21, 1918, by 
which time Foch had been ap- 
pointed supreme commander of 
the Allies in the W. 

“ Backs to the WaU ” 

On April 9 the Germans attacked 
at Armentieres, driving a deep 
wedge, which they steadily 
widened, into the British front. 
They captured the Messines Ridge, 
thus imperillmg the British posi- 
tion at Ypres and the defence sys- 
tem of the Channel ports. They 
took Kemmel Hill (April 25) from 
the French. The position could 
scarcely have been more critical. 
It was on April 11 that Haig (q.v.) 
issued his “ backs to the wall ” 
order, and the troops responded 
with surpassing spirit. Again the 
German attack (Bed down. 

During this offensive the Ger- 
mans made slight gains near 
Amiens which brought them with- 
in 7 miles of that vital point and 
enabled them to keep the main 


railway to Paris under constant 
fire. But the Australians beat off 
all further attacks and even won 
some ground. 

The Germans renewed their at- 
tack on May 27, when with 25 
divisions they attacked 4 weak 
British and 4 tired French divi- 
sions on the Aisne, between Sois- 
sops and Reims, and reached the 
Marne once more on a front of 
10 m. E. from Chateau-Thierry. 
Extending this advance, they 
gained a point only 45 m. from 
Paris, which city they had bom- 
barded from March 23 onwards 
with special long-range guns in- 
stalled near Laon and firing at a 
distance of 70 m. At the same 
time they carried out large-scale 
air raids on Paris. 

Turn of the Tide 

Early in June, Foch had to effect 
withdrawals between Montch'dier 
and Chateau-Thierry before Ger- 
man pressure, but though the Ger- 
mans appeared on the eve of 
success, on June 13-14 they were 
stoppeci. This was in reality the 
passing of the crisis, and the Allies 
had now a slight numerical advan- 
tage. On July 2 the American 
government announced that a 
million Americans had already 
sailed for Europe, so that Germany 
had not a moment to lose. 

The German front at this mo- 
ment formed a vast semi-circle, 
bulging into the Allied front, so 
that the German staff could strike 
at any point and hold their re- 
serves in a central position which 
would not betray their intentions. 
Foch, however, obtained accurate 
information as to the place and 
date of the intended offensive, 
and took admirable measures to 
meet it. Delayed by stormy 
weather, it was not until July 
15 that the Germans advance(i. 

For the second time in the war 
the Marne proved itself a river of 
fate ; the Germans crossed it, but 
were heavily repulsed at Reims, 
and S. of the Marne they were 
quickly brought to a standstill 
N.W. of ilpernay. This was the 
high-water mark of their advance. 
By July 16 the German staff knew 
that the attack had failed. 

Final Battles. Foch’s prepara- 
tions fon.a return stroke were com- 
plete. Early on July 18, French 
and American divisions delivered a 
sudden attack on the exposed Ger- 
man flank between the Aisne and 
Ch5<teau-Thierry. They forced a 
German retreat across the Marne. 
Foch pressed the Germans con- 
tinually, and drove them steadily, 
if slowly, back, while French, 
British, American, and Italian 
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troops attacked on both sides of 
the Marne salient, and endea- 
voured to hold the enemy and 
pinch him off. 

The German reverse on the 
Marne had great effect in shaking 
Austrian and Bulgarian confidence, 
and on Aug. 3 the German staff 
admitted “ our strategical plan of 
attack had failed.” 

On Aug. 8, Haig and the Brit- 
ish, with the 1st French army co- 
operating, attacked before Amiens, 
employing 400 tanks. The Ger- 
mans were completely surprised, 
and 6 or 7 German divisions of 
high quality were destroyed, and 
the severest defeat of the whole 
war up to that date was inflicted 
on the German army. Montdidier 
was retaken by the 3rd French 
army, which attacked when the 
Germans elsewhere gave way. 

The British “ Hundred- Days’ 
Battle ” had begun. From Aug. 8 
Haig maintained his persistent 
assault on the German front with 
only the briefest intervals for the 
repair of the railways and roads. 
Such attack was made possible be- 
cause of the unity of command and 
the abundant supply of munitions 
now at his disposal. 

Germany’s Desperate Efforts 

Ludendorff pressed both Austria 
and Bulgaria to send reinforce- 
ments to the W. front. Bulgaria 
refused, and Austria could be in- 
duced only to send artillery and to 
promise a few divisions, which were 
speedily engulfed in the general 
disaster. All the difficulties of the 
German staff were accentuated by 
a brilliant attack delivered by the 
French between Noyon and Sois- 
sons (Aug. 20). The British pressed 
their advantage, attacking with 
equal violence on the old Somme 
front, and retaking Albert. On 
Aug. 21-26 they attacked and cap- 
tured the important positions 
abutting on the N. end of the 
advanced Hindenburg (or Wotan) 
line, near Arras. 

The Wotan line itself was 
stormed by Canadian and British 
troops (Sept. 2). The Germans 
were flung back on the main Hin- 
denburg line of fortifications before 
Cambrai, which were of extra- 
ordinary strength, and had the 
advantage of water-protection in 
their front as a security against 
tanks. The German armies were 
showing signs of exhaustion, and 
Ludendorff bitterly complained 
that he was not properly supported 
by the civilians in the government. 

At this juncture the Americans 
under Pershing began their first 
large scale operation (Sept. 12), 
and captured the deep salient in 


the Allied front at St. Mihiel, and 
cleared the great Paris-Avricourt 
double-track railway which Foch 
wanted for the development of his 
manoeuvres. Simultaneously the 
British closed upon Cambrai and 
made ready to assault the enor- 
mous Hindenburg works, and to 
force the defences of that pivotal 
point and junction. 

This was the gravest operation 
of the whole Allied offensive, and 
there were many doubts as to 
whether it could succeed, such were 
the natural and man-made ob- 
stacles. The prelude was the open- 
ing of a great American offensive 
on both sides of Verdun, through 
the Argonne region of forest, hills, 
and swamps, a terrain of the 
greatest difficulty, rendered more 
difficult than ever by heavy rains. 
The French supported this offen- 
sive by an attack W. of the Ar- 
gonne, so that the Germans were 
held firmly. 

Covered by an unexampled con- 
centration of 4,200 guns, the Brit- 
ish began the storming of the Hin- 
denburg line. The Canal du Nord 
was crossed (Sept. 27), and the 
British pushed clean through the 
Hindenburg fine near its N. end. 
On Sept. 28 the battle-front was 
prolonged by an Allied advance in 
Flanders which captured the Mes- 
sines ridge, cleared Ypres, and 
resulted also in a great gain of 
ground. On Sept. 29 the British 
crossed the St. Quentin canal (S. 
of Le Catelet), and broke the 
Hindenburg system S. of Cambrai , 
the same day the Canadians fought 
their way into the suburbs of 
Cambrai. 

Bulgaria Sues for Armistice 

Meanwhile, on Sept. 15 the 
Alhes on the Salonica front at- 
tacked the Bulgarians N. of Mon- 
astir. The Serbians broke right 
through the Bulgarian front, while 
the British and Greeks pinned 
down the forces before them, in 
the immediate N, of Salonica. 
Owing to the dash and determina- 
tion of the Serbians the victory 
became a decisive one (Sept. 21). 

On Sept. 26 the Bulgarian gov- 
ernment asked for an armistice, 
which was signed on Sept. 29. The 
news of this surrender caused 
financial panic in Germany, as with 
it railway communication between 
Germany and Turkey was cut and 
the fall of Turkey at an early date 
assured. Rumania had been com- 
pelled by the defection of Russia 
to sign an armistice with Germany 
(Deo., 1917), followed by a definite 
peace. Throughout early 1918 the 
Austrian emperor Charles had been 
anxious for peace owing to grow- 


ing internal difficulties and want of 
food. In June, to obtain supphes 
which the Germans would grant 
on no other conditions, he was 
forced to undertake an offensive 
in Italy. The support of 100,000 
German troops had originally been 
promised him by Ludendorff, but 
owing to the failure of the earher 
German offensives in France to 
secure decisive results, they could 
not be sent. 

Austria and Turkey Collapse 

On Sept. 15 the Austrian em- 
peror issued a peace note, which 
the AUies rejected, and orders were 
issued for a great Italian offensive. 
The battle of Vittorio Veneto 
iq.v.) ended the Austrian resist- 
ance, and on the night of Nov. 3 
the Austrians signed an armistice. 
The suiTender of Turkey preceded 
that of Austria by a few days. 

On Oct. 1 Ludendorff urged the 
German government to open nego- 
tiations for an armistice in the W. 
as quickly as possible. The civil- 
ians of the German government 
thought he had lost his nerve 
completely, but many other offi- 
cers at the German headquarters 
shared his view. Prince Max of 
Baden was appointed chancellor 
and attempted to open negotia- 
tions with President Wilson, on 
the basis of his Fourteen Points 
iq.v.) set forth in Jan., 1918. 

The British continued their 
advance. On Oct. 8 they opened 
the battle of Le Gateau, and cap- 
tured Cambrai on the following 
day. The whole German line 
tottered ; Laon, a vital junction, 
fell to the French (Oct. 13) ; 
Roulers, in Flanders, was taken 
on Oct. 14, and Menin on the 
following day. In danger of 
envelopment, the Germans aban- 
doned the Flanders coast, and the 
Allies occupied Ostend (Oct. 17) 
and Zeebrugge (Oct. 19). The 
Germans had to evacuate Lille 
and Douai on Oct. 17, and the 
Allies recovered Tourcoing and 
Roubaix next day. On Oct 17 the 
British broke through the German 
front on the SeUe. On Nov. 1 they 
opened the battle of the Sambre, 
which brought the recovery of 
Valenciennes and an advance over 
the old battlefield of Mons. That 
place was captured, and passed 
by the British just as the armistice 
came into force (Nov. 11). 

Meantime, the Frenchhad pushed 
forward on the section of front 
between the main British attack 
and the American Argonne advance. 
The Americans pressed N., threat- 
ening more and more the German 
line of retreat. They took Stenay 
(Nov. 4), and continued their 
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progress till they reached the 
suburbs of Sedan. 

Germany now knew she was 
beaten — not only in the military 
field but by the severe pressure 
of the Allied blockade, which 
crippled her production. In the 
long struggle of attrition by 
exhaustion of man-power, she was 
faced with the prospect of meeting 
the new and vigorous reserves of 
man-power from the U.S.A., as 
yet scarcely tapped. The in- 
escapable facts were pressed home 
by intensive British propaganda. 

To obtain peace, the German 
government on Oct. 20 ordered its 
U-boats to cease attacking passen- 
ger ships ; it was warned by 
President Wilson (Oct. 23) that 
the only possible armistice would 
be one rendering a renewal of the 
war out of the question, and that 
the Allies could never trust 
William II. The American 
president had previously referred 
the Germans to the Allied military 
advisers for the conditions. Luden- 
dorff resigned on Oct, 27. On 
Nov. 7, revolutionaries seized Kiel 
and Hamburg, and German dele- 
gates left for Foch’s headquarters 
to negotiate the terms of the 
armistice. When informed of the 
conditions settled for them, they 
protested vehemently, but their 
Government on Nov. 10 announ- 
ced by wireless its acceptance. 
WiUiam II had abdicated under 
pressure on Nov. 9 ; he fled 
to Holland, accompanied by the 
crown prince. 

Conditions of the Armistice 

The main condition of the 
armistice (signed 5 a.m., Nov. 11) 
were : Cessation of operations six 
hours from signature. Evacuation 
within 15 days of Belgium, France, 
Alsace-Lorraine, and Luxemburg 
by all German forces. Bepatriation 
of aU prisoners and civilians taken 
by the Germans. Surrender by 
them of 2,500 heavy and 2,500 
field guns, 25,000 machine-guns, 
3,000 mine-throwers, and 1,700 
aeroplanes, including all night- 
bombing machines. Evacuation 
by the Germans and occupation by 
the Allies of aU German territory 
W. of the Rhine, with, in addition, 
bridgeheads of 20 m. radius on the 
E. bank of the Rhine at Cologne, 
Coblenz, and Mainz, to which 
other bridgeheads at Kehl (oppo- 
site Strasbourg) and Mannheim 
were afterwards added. Surrender 
of 5,000 engines, 150,000 wagons, 
and 5,000 motor-lorries. 

Reparation for damage done to 
be paid, “ all future claims and 
demands of the Allies remaining 
unaffected.” All submarines to be 


surrendered. Six battle cruisers, 
10 battleships, 8 light cruisers, and 
50 destroyers to be interned under 
Allied surveillance, and all other 
German warships to be disarmed. 
The blockade to continue till 
definite peace ; German minefields 
to be removed ; aU naval aircraft 
to be immobilised. All territory 
outside Germany to be evacuated. 
The duration of the armistice, for 
36 days in the first place, was 
repeatedly extended until the 
treaty of Versailles was signed 
(June 28, 1919). On Nov. 21, 
1918, the German surface ships 
arrived at Rosyth for internment ; 
their crews scuttled most of them 
at Scapa on June 21, 1919. 

The confusion in the German 
rear was great ; transport and 
supply were breaking down ; roads 
were choked ; troops were desert- 
ing ; losses in men and material 
had been irreparable. All the 
German monarchies had fallen. 
Foch’s forces when the armistice 
was signed held a line E. of Ghent, 
Mons, Maubeuge, and Hirson, 
thence turning S.E. ’ through 
Mezieres, Sedan, Stenay, and 
Ornes to S. of Metz. 

The Air War. The bombing 
attacks by Zeppelins and aero- 
planes upon the civilian popula- 
tions of British and French cities 
throughout the war are described 
in the article Air Raids, as are the 
later raids made on industrial 
centres in Germany by Allied air- 
craft. In Great Britain the 
Zeppelin arm was met and broken 
in the autumn of 1916, but the 
menace from the aeroplane devel- 
oped steadily. As the British 
government refused, until late in 
1917, to carry out reprisals, the 
Germans derived great advantage 
from this air war. They neutralised 
and held fast in England some 
100,000 men with large numbers 
of machines, absorbed in defence. 
The importance of air warfare 
grew daily and was felt at Arras 
and Messines, where the British 
airmen carried all before them ; 
but the Germans maintained a 
determined competition to the 
end. (/S'ee Royal Air Force ; Royal 
Flying Corps.) 

The German Colonies. The 
German colonies were attacked 
early in the war, and one after 
another were captured, though 
not without severe fighting in 
some cases. The German fortress 
of Tsingtau (Kiao-chau), on the 
E. coast of China, was captured 
by a Japanese expedition, aided 
by a small British contingent, on 
Nov. 7, 1914. Japan had declared 
war on Germany (Aug. 23, 1914) 


and cooperated in the convoy of 
British forces to Europe and in 
the cruiser operations in the 
Pacific and Indian Oceans against 
von Spec and the Emden, but she 
took little further part in the war, 
beyond sending a number of 
destroyers to the Mediterranean, 
where they did excellent work 
against the U-boats. She occupied 
the Caroline and Marshall Islands 
in the Pacific. Samoa was seized 
by New Zealand troops, and 
German New Guinea and adjacent 
islands by Australian troops, 
aided by the Australian navy. 

Germany’s African Possessions 

Of the vast German territories 
in Africa, Togoland was conquered 
by the British and French in 1914 
and was divided between them. 
Cameroons was occupied by British 
and French forces in 1910. German 
fiouth-West Africa, one of the 
most valuable of the German 
colonies, equipped for a base 
against the Union, was reduced by 
Botha and Smuts in a remarkable 
campaign which closed July 9, 
1915. South-West Africa was 
thenceforward administered by 
the Union of South Africa. 

In German East Africa, owing 
to the great extent of territory, the 
destruction of the German forces 
was difficult. British, Belgian, and 
Portuguese forces cooperated, and 
by the close of 1916 the coast and 
central railway to Tanganyika 
were in Allied hands. But the 
war smouldered on, though the 
German forces were small, and at 
the armistice there were still 
about 1,500 German and native 
troops in arms. 

The British Campaigns. The 
burdens supported by the British 
and the services they rendered 
to the Allies will best be under- 
stood from the official list of 
26 campaigns in which British 
troops took part, issued by the 
Army Council. They were : 
Prance and Flanders, 1914-18 ; 
Italy, 1917-18 ; Macedonia, 1915- 
18 ; Dardanelles, 1915 ; Sudan, 
1916; W. Egypt, 1915-16; E. 
Egypt and Palestine, 1914-18; 
Hejaz, 1916-18 ; S. Arabia, 1914- 
18 ; Mesopotamia, 1914-18 ; S. 
Persia, 1915-19 ; E. Persia, 1915- 
19 ; N.W. Persia and Caspian, 
1918; N.W. India, 1914-18; 
Murmansk, 1918-19 ; Archangel, 
1918-19 ; Siberia, 1918-19 ; China, 
1914 ; Australasia, 1914 ; E. Africa, 
1914-18; S.W. Africa, 1914-15; 
Togo, 1914 ; French W. Africa, 
1917 ; Cameroons, 1914-16. 

Resettlement of Europe. The 
treaties which formally ended the 
war were those of Versailles, 
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concluding peace \vith Germany, 
June 28, 1919, ratified Jan. 10, 
1920 ; St. Germain-en-Laye, with 
Austria, Sept. 10, 1919, ratified 
July, 1920 ; the Trianon, with 
Hungary, June 20, 1920, ratified a 
vear later ; Neuilly, with Bulgaria, 
Nov. 27, 1919 ; and Sevres, with 
Turkej^ — though this last was never 
operative, being signed at Constan- 
tinople in Aug., 1920, by a 
Turfesh government with no real 
authority ; it was superseded by 
the treaty of Lausanne, July 24, 
1923. These treaties are dealt 
with in greater detail under their 
own headings. 

Europe after the War 
The Versailles treaty established 
the League of Nations (g.v.), 
which for the next 20 years was 
to exert a varying weight of 
influence on the direction of inter- 
national affairs. The German em- 
pire of the HohenzoUerns collapsed, 
as did the Austro-Hungarian em- 
pire of the Hapsburgs. Germany 
became a republic. She lost all 
her overseas colonies, mostly to 
Great Britain and France, returned 
Alsace and Lorraine to France, 
and underwent several modifica- 
tions of her boundaries in favour 
of Belgium, Lithuania, and reborn 
Poland. Austria and Hungary be- 
came two states, each republican in 
form. The area of Austria was 
greatly diminished by the cession 
of territory to Italy and to the 
new states of Czecho-Slovakia and 
Yugoslavia, created in pursuance 
of Wilson’s policy of the right of 
self-determination. The old king- 
dom of Poland re-emerged as an 
independent republic, with a 
“ corridor ” to the Baltic. The 
defeated Russian empire was rent 
by violent revolution and had 
ceased for the time being to hold 
any place in world councils. Her 
break-up permitted the establish- 
ment of the four Baltic indepen- 
dent republics of Finland, Latvia, 
Lithuania, and Estonia. 

Great Britain emerged from the 
struggle stronger in prestige and 
power. At the close of the war 
she had by far the strongest, best 
trained, and best equipped army 
in the field. The status of the 
British dominions was enhanced 
by their great contribution to the 
result, each receiving separate 
representation in the League of 
Nations, but the links binding 
them to the British crown were 
seen to be more firmly re-forged 
in the common endeavour. Paies- 
tine and Iraq were placed under 
British mandate by the League. 

As already indicated, the finan- 
cial loss entailed by the combat- 


ants was unprecedented. Currency 
values throughout the world were 
deeply affected, depreciating in 
some countries with tragic swift- 
ness. But more serious, because 
irremediable, was the loss to^ the 
world of 8,000,000 of its young 
manhood. In addition, large cen- 
tres of population in central 
Europe w^ere on the verge of star- 
vation. Less easy to assess was 
the depreciation in moral and 
philosophical values, as seen in 
a wider substitution of cynicism 
and opportunism for the older 
ideals w^hich had been based on 
a firm belief in human progress. 
Not only had the German aggres- 
sion and wanton breaking of faith 
revealed the frailty of such 
influences as make for a higher 
form of civilization ; but the 
length of the war, and its un- 
precedented horrors and squalors, 
had brought about a vast sense of 
disillusionment and an exhaustion 
of mental and moral effort, tending 
too often to a mood encouraging 
inertia. These tendencies were to 
cloud and hamper the world’s 
activities for many vears. 

Bibliography. War Books : a 
Critical Guide, C. Palls, 1930, is a 
useful guide to the vast literature 
of the First Great War, but is 
incomplete in that it does not 
include books on the causes of the 
war or on the peace-making ; 
moreover, many books, including 
at least one of the first importance, 
have been published since 1930. 
It has been stated that the British 
Museum library catalogue contains 
as many items on the First Great 
War as on the Holy Bible. 

The British Official Histories, 
issued by the Imperial Defence 
Committee, fill many volumes, some 
of which had not been published 
even by 1947. They cover military 
operations in Egypt and Palestine 
(2 vols.), France and Belgium (14 
vols,), Gallipoli (2 vols.), E. Africa, 
Mesopotamia (4 vols.), Togoland, 
and Italy ; histories of all the 
divisions of the British army in 
the wao: (6 vols.), naval operations 
(5 vols.), the merchant navy (3 
vols.), seaborne trade (3 vols.), air 
warfare (6 vols.) ; and medical 
services, etc. (12 vols.). 

Other general historical surveys 
include Short History of the Great 
War, A. F. Pollard, 1920 ; Outline 
History of the War, G. V. Carey 
and H. S. Scott, 1928 ; Popular 
History of the Great War, 6 vols., 
ed. J. A. Hammerton, 1934. A his- 
tory published dm*ing the war, and 
therefore subject to stringent cen- 
sorship, yet valuable for its con- 
temporary standpoint, is The Great 
War, ed. H. W. Wilson and J. A. 
Hammerton. 

British Documents on the Origins 
of the War, ed. G. P. Gooch and 
H. W. V. Temperley, 11 vols., 
1928-38, is an outstanding and 


authoritative publication. Temper- 
ley’s History of the Peace Con- 
ference, 1920-21, is a standard work. 

More personal narratives, though 
each indispensable to full apprecia- 
tion of the subject, are The World 
Crisis, W. S. Churchill, 6 vols., 
1923-30, and War Memoirs, D. 
Lloyd George, 6 vols., 193.3-36 ; 
also The Truth about the Peace 
Treaties, D. Lloyd George, 1938. 
Leading figures wffio contributed 
their memoirs were Lord French 
(1919), Lord Jellicoe ( 1 9 1 9 ), Falken - 
hayn (trs. 1919), Ludendorff (trs. 
1919), Tirpitz (trs. 1919), Hinden- 
burg (trs. 1920), Kluck (trs. 1920), 
Scheer (trs. 1920), Towmshend 
(1920), Robertson (1921), the ex- 
Kaiser (trs. 1923), Masaryk (trs. 
1927), Benes (trs. 1928), Prince 
Max of Baden (trs. 1928), Poincare 
(trs. 1928). 

Among innumerable other books 
of record and reminiscence may be 
mentioned The First World War, 

C. k, C. Repington, 2 vols., 1920 ; 
Tanks in the Great War, J. F. C. 
Fuller, 1920 ; A Naval History 
of the War, Sir H. Newbolt, 1920 ; 
With the Russian Army, Sir A. 
Knox, 1921 ; Personalities and 
Reminiscences, R. L. Bullard, , 

1925 ; The Intimate Papers of 
Col. House, ed. S. Seymour, 4 vols., 
1926-28 ; Gallipoli, J. Masefield, 

1926 edn. ; Revolt in the Desert, 

T. E. Lawence, 1927 ; My Mystery 
Ships, G. Campbell, 1928 ; Haig, 
Duff Cooper, 2 vols., 1935-36, 

More philosophical or psycho- 
logical in their study of individual 
human reaction to the war are 
such “ literary ” books as A Private 
in the Guards, S. Graham, 1919 ; 
Realities of War, Sir P. Gibbs, 1920 ; 
Disenchantment, C. E. Montague, 
1922 ; Undertones of War, E. 
Blunden, 1928 ; The Weary Road, C. 
Douie, 1929; War Letters to a Wife, 
R. Feilding, 1929 ; Memoirs of an 
Infantry Officer, S. Sassoon, 1929. 

The following novels dealing with 
the war may be cited as “ docu- 
ments ” of some value : Mr. Britling 
Sees It Through, H. G. Wells, 1916 ; 
Under Fire, H. Barbusse, trs. 1918 ; 
The Secret Battle, A.P. Herbert, 1919; 
The Four Horsemen of the Apoca- 
l37pae, V. Blasco Ibanez, trs. 1918 ; 
The Barber of Putney, J. B. Morton, 
1919 ; Command, W. M’Fee, 1922 ; 
Some Do Not (1924), No More 
Parades (1925), A Man Could 
Stand Up (1926), and Last Post 
(1928), all by F. Madox Ford ; The 
Spanish Farm Trilogy, R. H. 
Mottram, 1924-26; These Men Thy 
Friends, E. Thompson, 1927 ; The 
Case of Sergeant Grischa, A. Zweig, 
trs. 1928 ; War, L. Renn, trs. 1929 ; 
All Quiet on the Western Front, 
E. M. Remarque, 1929 ; Class 
1902, E. Glaeser, trs. 1929 ; Her 
Privates We, “ Pte. 19022,” 1930; 
All Our Yesterdays, H. M. Tom- 
linson, 1930 ; The Patriot’s Pro- 
gress, H. Williamson, 1930. The 
“ soul of the war ” is also revealed 
in the works of various soldier -poets, 
e.g. Blunden, Grenfell, Hodgson, 
Nichols, Owen, and Sassoon, as it 
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is in the paintings of such artists 
as Orpen, Nevinson, John and Paul 
Nash, Kennington, H. S. William- 
son, and many others whose work 
is exhibited in the Imperial W ar 
Museum, London. 

A remarkable phenomenon was 
the sudden vogue in Great Britain 
for books about the war, especially 
fiction, in 1929-30, until the public 
was surfeited and the demand and 
supply ceased as suddenly as they 
began. It was the more strange 
in view of the unpopularity of the 
same subject during the preceding 
ten years, although a few outstand- 
ing war novels had appeared, only 
to be neglected. The change in 
taste was due in part to the success 
on the London stage of R. C. 
Sherrifi’s war play Journey’s End, 
and in part to the extensive ad- 
vertisement given in 1929 to E. 
M, Remarque’s All Quiet on the 
Western Front, which sold extrava- 
gantly. Very little of the flood 
of war books which followed 
merited permanence. 

First Offender. A legal term. 
In England at common law there 
was always jurisdiction to bind 
over any offender to be of good 
behaviour. But since many magis- 
trates seemed to ignore this, the 
First Offenders Act, 1887, was 
passed, giving all courts of criminal 
jurisdiction power to bind over 
first offenders instead of punishing 
them. The Probation of Offenders 
Act, 1907, extended this power to 
all cases, whether first offences or 
not ; and gave the court power to 
order any first offender to be 
placed under the supervision of 
some person named (generally the 
probation officer) for a period. The 
order may also provide that the 
offender shall abstain from intoxi- 
cating liquor, and may prescribe 
conditions as to his residence. See 
Borstal System ; Children. 

First of June, Battle of. 
Fought in 1794:, the first great 
naval action in the War of the 
French Revolution. France, though 
victorious on land, was in a situ- 
ation little short of desperate. It 
was the epoch of the Terror, the 
harvest of the previous year had 
been poor, and famine was threat- 
ened. The British blockade was 
crippling supply. The Committee 
of Public Safety had endeavoured 
to relieve the situation by pur- 
chasing grain in the U.S.A,, and a 
convoy of 116 vessels was dis- 
patched, which approached the 
French coast towards the end of 
May. Rear-Admiral Nielly was 
sent out to meet the convoy, which 
Lord Howe was instructed to 
intercept. 

The main French fleet, under 
Admiral Villaret-Joyeuse, left 
Brest on IMay 16 to cover the 


arrival of the great grain convoy, 
and it was not until the 28th that 
Howe sighted his adversary. A 
good deal of fighting preceded the 
great action of June 1, in which 
Howe’s fleet was shown to be the 
superior fighting force. His plan 
was to attack the enemy in line, 
van to van, centre to centre, and 
rear to rear, to break through the 
opposing line, and fight to a finish 
on the lee side. His ships were to 
pass through the intervals in the 
French line, but approach was 
slow, and the order could not be 
completely executed. 

The Beilerophon, Russell, Royal 
Sovereign, and other ships attacked 
to windward, and several French 
ships thus slipped or were driven 
away. The Marlborough and 
Queen Charlotte (Howe’s flagship), 
broke through the line, and de- 
livered their broadsides with shat- 
tering fire. Captain Harvey, in 
the Brunswick, endeavoured to 
drive through the French line, but 
brave Captain Renaudin, in the 
Vengeur, stopped his way and the 
two ships were locked together in 
a furious struggle which iias be- 
come famous, until the Vengeur, 
swept and broken by fire, went 
down with all her company. At 
every point the action was fought 
with the utmost gallantry and 
resolution on both sides. Six 
prizes remained in English hands, 
and the success, if not decisive, 
was enough. For two years to 
follow there was no great action 
at sea. The French, too, claimed 
a victory, for their fleet had not 
been destroyed, and their convoy 
reached Brest in safety. 

This battle was the “ glorious 
first of June,” a phrase first used 
in an explanatory pamphlet ac- 
companying two contemporary 
prints of the action by Robert 
Cleveley (1747-1806). 

First Republic. Name given in 
France to the period 1792-1804. 
See French Revolution ; Napoleon. 

Firth, Name given to an arm 
of the sea in Scotland. Most of 
them are estuaries or gulfs into 
which rivers discharge themselves, 
p.g. firths of Clyde, Tay, and 
Forth, but Pentland Firth is a 
broad strait or channel. Firths are, 
as a rule, valleys which have been 
flooded by the sea. 

Firth, SiE Charles Harding 
(1857-1936). A British historian. 
Born in Sheffield, March 16, 1857, 
he was educated at Clifton and 
Balliol College, Oxford. He became 
fellow of All Souls, 1901, and was 
chosen in 1904 to succeed York 
Powell as regius professor of 
modem history at Oxford. He 


edited Ludlow’s Memoirs, 1894 
The Clarke Papers, and The Mem- 
oirs of Colonel Hutchinson ; wrote 
monographs on Cromwell, 1900; 
Cromwell’s Army, 1902 ; and con^ 
tinued S. R. Gardiner’s unfinished 
history of the Commonwealth and 
Protectorate. Firth’s work threw 
much light on the middle decades 
of the 17th century. He was 
knighted 1922, retired 1925, and 
died Feb. 19, 1936. 

Firth, Mark (1819-80). British 
manufacturer. Born at Sheffield, 
April 25, 1819, he was the son of 
an artisan in the steel industry. 
In 1843 his father, brother, and 
himself together opened a steel 
furnace. Mark was the moving 
spirit of this enterprise, and soon 
made it one of the largest concerns 
in Sheffield. The Norfolk Works 
were built to cope with the in- 
creasing business, while others 
were erected outside the city. 
Firth died Nov. 28, 1880. Known 
as a philanthropist, he built alms- 
houses at Ranmoor, and founded 
Firth College, the nucleus of the 
university of Sheffield. 

Fisc (L&t. Jiscus, treasure chest). 
Term used in England in the 
Middle Ages for what is now the 
treasury, the account into which 
the public revenues are paid. 
Prom it comes the more familiar 
word fiscal. See Fiscus. 

Fischart, Johann (c. 1545-90). 
German satirist. He was born in 
Alsace, and studied at Worms, He 
travelled in Holland, England, 
France, and Italy, and studied law 
in Strasbourg ; he had already pub- 
lished lampoons and satires against 
the Jesuits and others, and a free 
rendering of Gargantua into Ger- 
man, 1575, when he was appointed 
magistrate at Forbach, near Saar- 
briicken, 1583. Under various pen 
names, Fischart did good service 
to the Lutheran movement. The 
best known of his reprinted works 
is the simple verse narrative Das 
Gliickshafft Schiff von Zurich 
(The Lucky Boat of Zurich), 1576. 

Fischer. Name of several Ger- 
man scientists. Emil (1852-1919), 
born Oct. 9, 1852, was awarded the 
Nobel prize for chemistry in 1902. 
His main work was in the prepara- 
tion of synthetic sugars and re- 
search into problems of fermenta- 
tion ; he discovered the soporific 
veronal ; his attention to nitrogen 
compounds was given at a time 
when German sources of munitions 
were failing. Eugen, born June 5, 
1874, ■ was professor of anthro- 
pology, Berlin, and director of 
the Kaiser Wilhelm Institute for 
anthropology and eugenics there 
1927-42. Franz (1877-1947) was 
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1. Peristedion cataphvactuni, Kuropcau heas. 2, Uactyloyterus laus, Malay Arcnipe.ago. 10, HOiacaatlius asfur, Ht’d Sea. 

volitans, Meuitenaneaii and tropical Atlantic. 3. Holacanthus 11. Pterois miles, Red Sea and Inoian Ocean. 12. Aniphiprum 

cillans, Atlantic coasts of tropical America. 4. Gomphosus clirysogastei, Indian Ocean. 13. Balistes conspicilliiiii, Indian 

eoeruleus, Indian Ocean. 5. Cirrhites cinctus, Indian Ocean and Pacific Oceans. 14. Julis trilobata, and 15. Coris aygula. 

and West Pacific. 6. Acanthurus velifer, Polynesia. 7. Henio- Red Sea Indian and West Pacific Oceans. 16. Cypnnii^j 

chus macrolepidotus, Indian Ocean and Malay Archipelago, auratus, China Sea. 17. Rpibiilus insidiator, Indian Ocean and 

8. Balistes aculeatus, tropical s'eas. 9. Holacanthus annu- Malay Archipelago. 


FISH: VIVIDLY COLOURED SPECIES. HABITANTS OF MANY SEAS 


Specially drawn, to approjimately one^sixth natural size, by -7. F. Campbell 


To face page 3376 



I. Fishing fleet at the quayside, Yarmouth, showing 
carrier baskets used in unloading the boats. 2. East 
Anglian fishermen casting their nets. 3. Hauling a 


catch of herrings aboard a drifter. 4. Unloading a 
fish carrier at the quay. 5. Packing fish for distribu- 
tion to the various home markets. See. text pp. 3381-4 


FISHERIES: ACTIVITIES IN THE WORK OF THE NORTH SEA FISHING FLEET 
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part-inventor of the Fischer- 
Tropsch process {q.v,). Hans ( 1 886- 
1945) was professor of chemistry 
at Innsbruck, Vienna, and Munich, 
and on being the first to prepare 
haemoglobin S5nitheticaUy was 
awarded the Nobel prize for 
chemistry in 1930. 

Fischer, Johaitn Georg von 
(1816-97). A German poet and 
dramatist. He was born Oct. 25, 
1816, at Gross-Siissen, Wiirttem- 
berg. Having studied botany and 
literature at Tubingen, he was in 
1846 appointed professor at the 
Stuttgart Oberrealschule. In 1854 
he published his first volume of 
poems, and in 1896 his last, Mit 
Achtzig Jahren (In my Eightieth 
Year). He also published some 
dramas, notably Saul, 1862 ; and 
Kaiser Maximilian von Mexiko. 
1868. His lyric poetry is charac- 
terised by natural beauty and 
exalted tone. He died at Stutt- 
gart, May 4, 1897. 

Fischer, Kuno (1824-1907). 
German philosophical writer. Born 
at Sandewalde, Silesia, July 23, 
1824, after studying at Leipzig 
and Halle he became a tutor at 
Heidelberg, but owing to his ad- 
vanced ideas was compelled to 
discontinue his lectures. For 16 
years he was professor at Jena, and 
in 1872 succeeded Zeller as pro- 
fessor of philosophy at Heidelberg, 
where he died, July 4, 1907. A 
modified Hegelian in his views, he 
did much to popularise Kant. 
His greatest work, History of 
Modern Philosophy (latested. 1897- 
1904), is distinguished by lucidity 
and brilliancy of style and by 
wide knowledge. 

Fischer-Tropsch Process. A 
method for synthesising hydro- 
carbon oils and waxes from the 
gases hydrogen and carbon mon- 
oxide, prepared from coal, coke, 
lignite, methane (natural gas), etc. 
Invented in Germany by Franz 
Fischer and Hans Tropsch in 1925, 
it was intensively developed in 
that country to produce synthetic 
liquid fuels. During 1939-45 
nine Fischer-Tropsch plants with a 
total annual output of about 
500,000 tons of synthetic oil were 
in operation in Germany. 

In the process, coal, etc., is 
converted into a gas mixture 
containing one part of carbon 
monoxide to two parts hydrogen 
by treatment at high temperatures 
(180°-200° C.) with air (or oxygen) 
and steam. The gas. mixture is 
purified from sulphur compounds 
and passed at a pressure of one to 
ten atmospheres through specially- 
designed reaction vessels con- 
taining a catalyst {q.v,) of which 


cobalt is the most important 
constituent. After two or three 
stages of catal 5 diic treatment, 80 
p.c. of the reacting gases is con- 
verted to the desired products, 
which are recovered from the gas 
stream by cooling and absorption 
processes. The products, almost 
exclusively straight-chain paraffin 
and olefine hydrocarbons, are 
separated by distillation into the 
following fractions : Compressed 
liquefied gas, 10-15 p.c. by weight ; 
motor spirit, 30-50 p.c. ; diesel oil, 
25-35 p.c. ; wax, 10-25 p.c. 

The compressed gas (propane, 
butane, propylene, and butylene) 
is used as portable fuel or as raw 
material for the manufacture of 
chemicals. The motor spirit 
(octane number, motor, 50) must 
be blended with higher grade fuel 
or extensively reformed to make it 
suitable for modern petrol engines. 
The Diesel oil (cetane number 78) 
is of exceptionally high quality and 
best used in admixture with low 
grade oils. The wax can be used 
in polishes, for electrical insulation, 
paper impregnation, etc. By fur- 
ther chemical treatment of the 
above primary products, high 
grade lubricating oils, soap, edible 
fat, and detergents can be pre- 
pared. See Hydrogenation ; Low 
Temperature Carbonisation. 

Fiscus. Latin, word, meaning a 
purse, which came to be applied 
to the treasury of the emperor in 
ancient Borne, as opposed to the 
aerai’ium {q.v.)^ the treasury con- 

k 


trolled by the senate. As the power 
of the latter declined, the fiscus 
gradually became the state treas- 
ury for the whole empire, the func- 
tions of the aerarium being ulti- 
mately limited to the municipal 
finances of Rome. 

Fiset, Sir Eugene Marie 
Joseph (1874-1951). Canadian 
surgeon and administrator. Born 
at Rimouski, March 15, 1874, and 
educated at Rimouski and Laval 
University, he completed his med- 
cal training in London and Paris. 
Fiset served with the Canadian 
contingent in S. Africa, being made 
colonel in 1903. Until 1906 he was 
director-general of medical ser- 
vices, and was then deputy-minis- 
ter of militia and defence until 

1923. He had much to do with 
equipping Canadian forces for the 
First Great War. In 1917 he was 
knighted. M.P. for Rimouskifrom 

1924, lieut. -governor of Quebec 
1939-50, he died June 8, 1951. 

Fish. One of the classes or king- 
doms of the animal world. Fishes 
may be defined as cold-blooded 
vertebrate animals, li\nng in water, 
and breathing by means of gills. 
In a few a primitive lung is present, 
and the fish can breathe air direct- 
ly. The limbs, when present, are 
paired fins ; there are also unpaired 
fins which consist of folds or out- 
growths of the skin. The body 
generally tapers towards the ex- 
tremities, and is specially adapted 
for rapid passage through the 
water with the minimum of 



Fish. Diagrams illustrating the structure of fishes. Upper, skeleton of common 
perch ; a, pre-maxillary bone ; b, maxillary bone ; c, under jaw ; d, palatine 
arch ; e, cranium ; £, inter-operculum ; g, g', vertebral column ; h, pectoral fin ; 
i, ventral fin ; k, 1, dorsal fins ; m, anal fin ; n, caudal fin. Lower, internal 
anatomy o! carp ; br, branchiae or gills ; c, heart ; ei, intestinal canal ; o, 

ovaries ; a, a', anus ; o', oviduct 
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resistance. Sometimes the body is 
greatly flattened — either vertic- 
ally. as in the rays, or laterally, as 
in the sole and turbot. In nearly 
all the genera the heart has two 
chambers and contains venous 
blood only. With few exceptions 
fishes reproduce their kind by 
eggs which are deposited in the 
water and fertilised by the male 
after they leave the body of the 
female, though a few species bring 
forth living young. 

Fishes are found in all waters, 
both marine and fresh, and at 
almost all temperatures. Some- 
thing like 2,300 species of fresh- 
water fishes are known to science ; 
about 3,500 species are littoral ; 
many others inhabit the seas far 
from land ; and about 100 genera, 
including numerous species, have 
been met with in the lowest depths 
of the ocean. 

Functions oi the Fins 

The skeletons of fishes are 
usually bony ; but in the Elas- 
mobranchs they arc cartilaginous 
in character. In addition to the 
skeleton supporting the body out- 
line and the limbs, there are often 
numerous bony rays supporting the 
unpaired fins also. The tail, with 
the caudal fin, is the principal pro- 
pelling instrument, the paired fins 
being used as auxiliaries and f<jr 
steering. The unpaired fins on the 
dorsal and ventral sides of the body 
serve mainly as balancers. The 
scales with which the body is more 
or less covered are sometimes 
bony. "They are often nearly allied 
to teeth in structure and contain 
dentine. 

Fishes breathe by extracting the 
oxygen contained in water, which 
is usually taken in by the mouth 
and passed out through the gill- 
clefts on either side at the hinder 
part of the head. In its course it 
passes over a series of arches or 
plates, abundantly supplied with 
blood-vessels, and the oxygen is 
thus brought into contact with the 
blood much as in the lungs of 
terrestrial animals. Most fishes are 
well supplied with teeth, which in 
some families are numerous. They 
may be confined to the edges of the 
jaws, but are often found on the 
palate and even on the gill arches 
and in the throat. There may be 
both cutting teeth and grinding 
ones, the latter often taking the 
form of plates. They usually grow 
to join the surfaces of the bones of 
the mouth, but are sometimes 
found in sockets. They are usually 
replaced, when worn down, by 
fresh teeth. 

Fishes have in most species well- 
developed eyes, and their power of 


vision is good. A few genera, found 
in underground streams or in the 
greatest depths of the ocean, are 
without functional eyes. Experi- 
ment proves that most species can 
hear well ; and their sense of touch 
is highly developed, the barbels 
which are found around the mouth 
in many species being used for this 
purpose. Whether the sense of 
taste is as well developed is less 
certain. In colour fishes varv 

\r 

greatly, from the most sombre 
tones to the most brilliant hues. 
As a rule, the upper surface is 
darker than the lower, an arrange- 
ment which helps to make them 
inconspicuous. Protective colora- 
tion is often present, notably in 
the flat fish, which often so exactly 
resemble the mud and sand that 
they are very difficult to see when 
lying on the bottom. Many species., 
especially in the tropics, are gor- 
geously coloured and variegated to 
match the seaw'eeds and corals of 
their environment. 

In the matter of diet fishes varv 
greatly, and almost everything, 
both animal and vegetable, that 
lives in the water is preyed upon by 
one species or another. Small 
crustaceans and molluscs form 
the mo.st important item in the 
food of most fishes ; but many 
prey on smaller fishes, and others 
browse on the aquatic vegetation. 
Some swallow mud and extract 
nutriment from it. As a rule, the 
appetite of fishes is large, and 
some species have such expan- 
.sive powers that they will even 
swallow other fishes larger than 
themselves. Nearly all fishes are 
edible, though many are coarse 
and indigestible and a few appear 
to be actually poisonous. But the 
poor reputation of certain species 
is simply due to unskilful and 
unsuitable cooking. Fresh -water 
fishes, with the exception of 
salmon and trout, are as a rule of 
muddy or insipid flavour com- 
pared with the marine fishes. 

Divisions of Fish Kingdom 

The class Pisces — the fishes — 
is usually divided into two great 
grades : cartilaginous fishes and 
bony fishes. In the former group 
are included the sharks and rays 
together with a number of extinct 
species and the curious Chimaera. 
In the bony fishes arc included 
the lung fishes, the Crossoptt'ry- 
gians whicli were believed all to be 
extinct until one was caught alive 
off South Africa in 1938 and named 
Latimeria, and all the familiar 
living forms. The Holostei, the 
group to which the familiar forms 
mostly belong, though now ex- 
tremely widely distributed in the 


oceans of the world, where thev are 
enormously plentiful, are probabl, 
derived from fresh-water forms 
which have secondarily invaded 
the sea, displacing the manv salt 
water forms which flourish 
past ages. 

Bibliography. The Migrations of 
1916 ; The Biology 
of F.shas, H. M. Kyle, 1926; 

1931 ; The Fishra of the British 
Isles, J. T. Jenkins, 1942; The 
Fish Gate, M. Graham, 1943. 

Fish, Hammon (1808-93). An 
American statesman. Born Aua 3 
1808, in New York, he became a 
barrister in 1830. In 1842, as a 
Whig, he was returned to congress, 
and in 1848 he became governor of 
New York state. In 1851 he was 
elected a senator. After visiting 
Europe, he took a prominent 
part in the election of Lincoln. 
Organizing many schemes for the 
assistance of troops during the 
Civil War, Fish was also largely re- 
sponsible for relief measures for 
the war prisoners. During 1869-77 
he was a secretary of state under 
Grant. One of the commissioners 
for the treaty of Washington, be 
vva.s identified with many negotia- 
tions which improved the relations 
between the CJ.K. and the U*,8.A. 
Ho died in New York Sept. 6, 1893w 

Fish Culture. Increasing by 
artificial means stocks of fish for 
profit or pleasure. This ancient 
art takes many forms : breeding, 
feeding, aiding normal migrations, 
transplantation, introduction of 
new species, destruction of or pro- 
tection against enemies. It is 
pursued with varying vigour in 
different parts of the world for 
widely different human needs. 
Nearly always it is fresh (some- 
times brackish) water fishes which 
are concerned. A limited number 
of sea fish hatcheries are in opera- 
tion, but so little is linown of the 
causes of the immense natural 
fluctuations and of the conditions 
affecting the larval and post-larval 
stages of fish in the sea, that, even 
when astronomical 'numbers of 
eggs are handled, contributions 
by human effort can be of little 
significance. 

When the fish can be controlled 
in ponds, lakes, and rivers, in 
almost every civilized country 
the sta,te takes a hand proportional 
to national needs. Over fifty years 
a substantial literature has come 
into existence on the technique 
of fish culture. To the Chinese 
must be attributed the largest 
experience of an art probably 
stereotyped in China 1,000 yeai^s 
before the Christian era. A French 
writer has described the sight of 
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80 junks awaiting cargoes of fry 
for distribution, the average value 
of each cargo being £5,000.^ The 
valuable species readily cultivated 
-are the carp, eel, and trout. In 
Germany, especially, the routine of 
draining and cultivating the bed 
of carp ponds is understood. 
There has long been a consider- 
able trade in young eels for ponds 
and lakes. Early in the 20th 
century the German government, 
profiting by the new discoveries 
concerning the life history of the 
eel, established an elver collect- 
ing station on the Severn at 
Epney, whence during 1908-14 
38,000,000 elvers were shipped 
to Germany via Grimsby. 

Denmark has developed the 
culture of trout for food. Starting 
about 1890, some 100 trout farms 
in Jutland handle the fast-growing 
rainbow trout. Streamside ponds 
are constructed and the fish are 
fed on readily obtained sea fish 
refuse. The trout are sold when at 
a size suitable for serving singly 
in restaurants. From 1931 to 1936 
the export averaged 628 tons 
annuaUy, about one third being 
shipped to England. Over the 
same period 72,000,000 trout eggs 
were sold abroad, chiefly to 
Switzerland, France, and Belgium. 

In Great Britain, where access 
to fish supplies from the sea is 
easy, the taste for fresh water 
species is both Limited and local. 
The score or so fish farms in 
existence devote attention chiefly 
to trout. Results with salmon 
have not been convincing, but 
attention is given to the control of 
netting and pollution and the 
construction of fish passes to 
enable fish to reach their natural 
spawning areas. Success has at- 
tended the introduction of salmon 
and trout to New Zealand ; 
while in the U.S.A. the cultivation 
of Pacific salmon is regularly 
undertaken. 

In 1941, of the 5,878,000,000 
eggs and fry of 45 different species 
handled, salmon and trout of 
eleven species were the principal 
group covered. In many parts 
of the world mountain streams 
have been populated by trout. 

The service of aircraft has made 
possible the planting of fish in 
areas which might otherwise be 
inaccessible. A striking example 
of successful introduction of a 
new commercial fish to an area 
where it was unknown is afforded 
by the experience of the U.S. 
fish commission with the shad. 
In 1871 shad fry from the Hudson 
on the Atlantic coast were set out 
in the Sacramento flowing into 


the Pacific. The young fish 
migrated to sea and the reappear- 
ance of mature fish ascending to 
spawn a few years later gave 
indications of the success of the 
experiment. The fish has now 
spread to rivers along 3,000 miles 
of coastline from California to 
Alaska. Experiments in northern 
waters with the plaice have de- 
monstrated that this species can 
be transplanted from areas where 
it grows slowly to others where 
growth is rapid. The Danish 
government in cooperation with 
fishermen has engaged in a regular 
profitable business. The fish are 
carried in well vessels from the 
Jutland coast to the inner salt 
water broads. English authorities 
have carried similar small plaice 
from the nursery grounds on the 
Danish and Dutch coasts to the 
Dogger Bank, where the increase 
in growth has been found to be 
300 or 400 p.c. The cultivation 
of certain shellfish, mussels in 
particular, has been practised with 
success for manv vears. Oysters 
can be relaid in areas suited to 
their growth ; the experimental 
station at Conwav has reared 
oysters up to the stage when they 
can be set out on the growing 
beds. G-eorge T. Atkinson 

Fish Curing. Term for various 
methods of preserving fish. The 
drying, pickling, smoking, or other 
curing of fish especially in times 
of abundance against periods of 
scarcity, is of great antiquity. 
Improvement in transport, de- 
velopment of cold storage and 
refrigeration, and of canning have 
gone far to reduce demand for the 
cured fish on which, until a few 
generations ago, man was partly 
dependent for maintaining his 
winter protein food stocks. How- 
ever, in some places, by reason 
of the seasonal assembly of fish 
shoals, such as the autumn herring 
ofi Yarmouth, or the location of 
a far ranging fishing fleet such 
as that at Hull, Grimsby, or 
Aberdeen, extensive industries for 
the preparation of cured fish still 
operate. 

Two types of fish are best suited 
for curing : the cod family, in 
which the fat is concentrated in 
the liver, can be salted and dried 
in the sun or by artificial heat ; 
the herring family, on the other 
hand, with its fat dispersed 
through the body tissues, needs 
preservation in salt solution or 
by salting and smoking. In the 
former category, besides the cod 
itself there are the haddock, coal- 
fish, ling, whiting, and tusk. In 
the herring type are included 


herring, pilchard, and sprat, and 
the shad and the anchovy. 

Herring. In Europe the her- 
ring outweighs all others in the 
commerce of cured fish. Long 
experience has taught not only 
the seasons of the coming of the 
shoals but also the periods of 
optimum condition for curing. 
For lighter cures for immediate 
use, e.g. kippers and bloaters, this 
is not of such importance as for 
the pickle cure in barrels. For 
instance, winter herrings, owing 
to their high water and low fat 
content, pine or shrink excessively 
in the salt solution. Early summer 
fish bj^ reason of rich feeding tend 
to disintegrate in the barrel. The 
presence of milt or roe is also 
judged of great importance. The 
second half of the year furnishes 
the most satisfactory herrings for 
curing in barrels, marketed mainly 
along the Baltic seaboard ; while 
fish most suitable for smoking for 
the centuries-old trade with the 
Mediterranean are those caught in 
Oct. and Nov. 

Herrings for pickle curing are 
sprinkled with salt as soon as 
possible after discharge from the 
fishing vessel. At the curing yard 
they are again sprinkled in the 
farlanes or gutting troughs. From 
these, specially trained women, 
who follow the fishery along the 
coast, gut and pack. Each fish 
is seized with the left hand, and 
a deft movement with the short 
gutting knife held in the right 
hand removes in one operation 
the giUs and gut : the milt or roe 
remains. Not only are the fish 
gutted at as high a rate as twenty 
in a minute, but they are also 
selected into the various trade 
categories for packing in separate 
barrels. The women work in 
crews of three, two gutting and 
one packing, their remuneration 
being by weekly wage plus an 
agreed amount for each barrel 
packed. It being found increas- 
ingly difficult to attract women to 
this work, experiments were begun 
with herring gutting machinery. 
Power-driven machines were also 
introduced for splitting herrings 
for kippers. 

The packing of gutted herrings 
is done in orderly tiers, a layer of 
herring, a layer of salt, a layer 
of herring, and so on. Pickling 
begins immediately, the salt being 
dissolved by the natural juices of 
the herring. The room left in the 
barrel by the shrinking of the fish 
in this process is filled after a few 
days with other fish of the same 
cure. A hole is also bored in the 
bilge of the barrel, the pickle is 
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run o£f, and the space filled 
vrith more herrings ; the barrel 
head is replaced and the pickle 
poured back through the bored 
hole, which is then closed with a 
bung. Stencilled on the end with 
the trade mark of the curer and 
the category of the contents, the 
barrel is ready for shipment or 
storage. Under certain strict con- 
ditions barrels of herrings receive 
a government brand. 

Decline of the Trade 

The changed face of Europe 
after the First Great War found 
the British herring industry de- 
prived of its best customer, Russia; 
Germany and other countries on 
the Baltic were unable to purchase 
herrings to the extent they had 
done during the first decade of 
the century. Compared with an 
export of 8f million cwt. in 1913, 
the average had fallen by the 
period 1933-1938 to under 2| 
million cwt. A subsidy in 1919 
and 1920 gave temporary stimulus, 
but successive crises led to legisla- 
tion by which, under the Herring 
Industry Acts 1935 and 1938, the 
herring industry board was set up 
to reorganize, develop, and regu- 
late the industry. For the period 
of the Second Great War, the 
board did not function, and 
matters affecting the herring came 
chiefly under the control of the 
ministry of Food. Recovery after 
the war of former markets in the 
Baltic Countries was slow. 

Bismarck herrings and rollmops 
are pickled herrings further treated 
with white wine vinegar. Smoked 
herrings for export are cured almost 
exclusively in Yarmouth. Here, 
previous to a long period of 
smoking, suitable herrings are 
salted and stored in concrete vats. 
Export is principally to Italy and 
Greece. 

The pilchard, rarely appearing 
in marketable quantities except 
off Cornwall, is by its perishable 
nature of little use except for 
curing. Salted and pressed in 
barrels, it is marketed in Italy. 
The catch fluctuates considerably 
and varied between 1,100 and 6,600 
tons annually in the eleven years 
preceding the Second Great War. 

Only at the time of its autumn 
migration to the coast is the 
sprat taken commercially. It 
lends itself readily to many curing 
processes. For immediate use it 
can be lightly salted and bloatered 
Or, by more intensive treatment 
with smoke, “redded.” Both 
these are cold smoking methods. 
In special ovens the fish can be 
treated with hot smoke from hard 
wood chips, creating in a confined 


space the highly prized Kieler 
Sprotten. Specially prepared sprat 
pickled with salt in barrels and 
with sugar and spices is in demand 
in Sweden, U.S.A., and S. Africa. 
The sprat catch in the eleven years 
before the Second Great War 
varied between 2,300 and 6,800 
tons. 

Mackerel is seldom cured in Great 
Britain ; in some years Scandina- 
vian vessels visit Scottish ports 
to cure in barrels mackerel taken 
in the nets of British fishermen in 
the course of summer fishing. 

Cod. There is a demand for 
salted fish of the cod type in the 
Mediterranean countries. South 
America, and the W. Indies. 
Protective tariffs, fluctuating ex- 
changes, movements towards self- 
sufficiency and improved fishing 
technique with up-to-date craft in 
the northern nations from off whose 
shores British trawlers had to bring 
their catches (Iceland, the Faroes, 
Norway), limited the development 
of British fish curing. The average 
aimual exports of salt cod and 
haddock from Great Britain for the 
pre-war decade were 269,000 and 
15,000 cwt. respectively. Other 
species are not separately dis- 
tinguished in official statistics. 
Consult The Art of Fish Curing, R. 
S. Uuthie, 1911; brochures of the 
Torry station of the department of 
Scientific and Industrial Research. 

George T. Atkinson 

Fisher, John Arbuthnot 
Fisher, 1st Baron (1841-1920). 

He was born 
Jan. 25, 1841, 
at Rambodde, 
Ceylon. He 
entered the 
Royal Navy in 
1854, and 
served in the 
Calcutta with 
the Baltic 
Fleet during 
the Crimean 
war. He was 
present at the 
capture of 
Canton in 
1857 and the attack on the Peiho 
ports. He commanded the Inflex- 
ible at the bombardment of Alexan- 
dria in 1882, and later landed with 
the naval brigade, when he organ- 
ized an armoured train. In 1899 
he became c.-in-c. in the Medi- 
terranean. 

Second sea lord at the Admir- 
alty in 1902, Fisher was largely 
responsible for establishing the 
naval cadet colleges at Osborne 
and Dartmouth, which replaced 
the training ship Britannia. Aa 
first sea lord, 1904-10, he directed 


great changes in naval organiza- 
tion, ships, and weapons, spurred 
on mainly by the competitive and 
rapid expansion of German naval 
power. He introduced the dread- 
nought and sponsored the develop- 
ment of oil fuel and submarines in 
the Royal Navy. He was made a 
peer in 1909. Upon the resignation 
of the marquess of Milford Haven 
in Oct., 1914, Fisher returned to 
the Admiralty as first sea lord. 

There he energetically prose- 
cuted the war at sea, and the de- 
cisive victory in the battle of the 
Falkland Islands (q.v.) on Dec. 8 
was entirely due to his action in 
sending two battle cruisers secretly 
from the North Sea despite the 
opposition of the commanders in 
home waters. He strongly opposed 
the Dardanelles expedition, and in 
May, 1915, shortly after the offen- 
sive had been launched, resigned, 
maintaining that ships required by 
the Grand Fleet in the North Sea 
were being imperilled. Though pub- 
licly censured by the Dardanelles 
committee, he refused to defend 
himself. In 1919-20 he wrote letters 
to The Times criticising the con- 
duct of naval operations during 
the war, notable for the refrain 
“ sack the lot ” ; and in 1919 
ublished his memoirs. He died 
uly 10, 1920, being succeeded by 
his son Cecil Vavasseur Fisher 
(1868-1955). Consult Life. Adm. 
Sir R. H. Bacon, new ed. 1942 ; 
Fear God and Dread Nought 
(letters), 2 vols., 1952 and 1956. 

Fisher, Andrew (1862-1928). 
Australian politician. Born Aug. 
29, 1862, at Kilmarnock, Scotland, 
he at first w'orked in the coal 
mines. In 1885 he emigrated to 
Queensland and in 1893 was 
elected to its legislature. Fisher 
entered the Commonwealth parlia- 
ment as M.P. for Wide Bay in 
1900. In 1904 he became minister 
of trade and customs, and in 
1907 leader of the Labour party. 
He was thrice prime minister and 
during his administration of 
1910-13 founded the Common- 
wealth Bank and began to build 
Canberra. He was high commis- 
sioner in England, 1915-21. He 
died Oct. 28, 1928. 

Fisher, Geoefrey Francis (h. 
1887). British ecclesiastic. Bom 
May 5, 1887, he was educated at 
Marlborough and Exeter College, 
Oxford. An assistant master at 
Marlborough, 1911-14, he was 
ordained 1912, and was headmas- 
ter of Repton, 1914-32. Bishop 
of Chester in 1932, and transferred 
to London in 1939, he was ap- 
pointed archbishop of Canterbury 
in succession to William Temple 


A British sailor. 



FIS HER 


338 1 


FISHERIES 


in January, 1945, his enthrone- 
ment taking place on April 19. 
For portrait see Archbishop. 

Fisher, Herbert Albert 
Laurens (1865-1940).^ British 
historian and educationist. Bom 

in London, 
March 21, 1865, 
he was educa- 
ted at Win- 
chester and 
New College, 
Oxford. As 
lecturer and 
tutor in his- 
tory he re- 
mained at Ox- 
ford until 1912, 



H. A. L. ijisner, 
British historian 


when he became vice-chancellor 
of Sheffield university, a position he 
held until 1916. As president of the 
board of educationin Lloyd George’s 
cabinet, 1916-22, he was responsible 
for the comprehensive Education 
Act of 1918, providing a system of 
continuation schools and securing 
improved conditions for teaching. 
Warden of New College from 1925, 
he was a leading historian, his 
History of Europe, 1935, becoming 
a standard work. Other publica- 
tions included The Medieval Em- 
pire, 1898 ; Political History of 
England, 1485-1558, 1906 ; Life 
of Lord Bryce, 1926. Fisher re- 
ceived the O.M. 1937, He died in 
London as the result of an accident, 
April 18 1940 


Fisher, Irving (1867-1947). 
U.S. economist. Born at Sauger- 
ties, N.Y., Feb. 27, 1867, he 
was educated at Yale, at which 
university he held a chair of poli- 
tical economy, 1898-1935. A 
member of many U.S. and foreign 
learned societies, he was a leading 
economist, and his numerous 
works, many translated into the 
chief European languages, included 
The Nature of Capital and In- 
come, 1906 ; How to Live, 1915 ; 
Stabilising the Dollar, 1920 ; The 
Money Illusion, 1928 ; The Noble 
Experiment, 1930 ; Booms and 
Depressions, 1932 ; Stable Money, 
1934 ; World Maps and Globes, 
1944. He died April 23, 1947. 

Fisher, John (c. 1459-1535). 
English prelate and saint. Born at 
Beverley, he was educated at Cam- 
bridge, becom- 
ing master of 
Michail House 
in 1497 and 
chancellor of 
the university 
in 1504. In 1497 
he had been ap- 
pointed con- 
fessor to Henry 
^I’s mother, 

Margaret, After Holbein 



countess of Richmond, and in 1503 
became the first Lady Margaret 
professor of divinity. In 1504 he 
was made bishop of Rochester. He 
was a keen opponent of Henry VHI’s 
divorce from Catherine of Aragon, 
was imprisoned in the Tower in 
1534 for refusing to swear to the 
Act of Succession, and on June 22, 
1535, was beheaded on Tower Hill 
for refusing to recognize Henry as 
supreme head of the Church. He 
had been created a cardinal on 
May 20. A zealous humanist, he 
was instrumental in bringing 
Erasmus to Cambridge. He was 
beatified on Dec. 9, 1886 ; and on 
the 400th anniversary of his death, 
1935, he was canonised as S. John 
of Rochester. His festival is on 
June 22. A Life by N. M. Wilby 
appeared in 1929. 


Fisher, Sir (Norman Fenwick) 
Warren (1879-1948). British civil 
servant. Bom Sept. 22, 1879, he 
was educated at Winchester and 
Hertford College, Oxford, He was 
private secretary to Sir Robert 
Chalmers, 1908-10 ; a special 
commissioner of income tax, 1910- 
13 ; on the national health in- 
surance commission, 1912-13 ; 
deputy chairman of the board of 
inland revenue, 1914-18 ; chair- 
man, 1918-19. He then succeeded 
Sir John Bradbury as permanent 
secretary of the treasury, a posi- 
tion he held until 1939. His signa- 
ture succeeded that of Brad- 
bury on British currency notes. 
During the Second Great War 
Fisher became a special commis- 
sioner for civil defence in London, 
1940-42. He died Sept. 25, 1948. 


FISHERIES : A VITAL. FOOD INDUSTRY 

Further inforynation will be found in the articles on various fishes 
used as food, e.g Cod ; Herring, etc. ; on branches of the industry — 
Fish Curing ; Trawling, etc. ; and on the world's chief fishing 
grounds — Dogger Bank ; White Sea, etc. See Ulus, facing p.S377- 


In its widest sense, the term 
fisheries includes the taking of all 
kinds of water products and em- 
braces the hunting of whales, seals, 
and other aquatic mammals, the 
taking of shrimps, crabs, lobsters, 
turtles, and alligators, and the 
gathering of pearls, sponges, and 
coral. In its more general appli- 
cation, however, the term is re- 
stricted to the taking of fish by 
line, net, or trawl. 

Fishing, the earliest form of 
hunting, provided ancient man 
with his first flesh food, and trading 
in fish was one of the earliest forms 
of commerce. Specially built ponds 
have been found in which the an- 
cient Egyptian and Chinese kept 
netted fish alive until they were pur- 
chased. The Romans maintained 
a large and profitable trade in 
lampreys and eels between the sea- 
board cities of Italy and the most 
distant parts of their empire, and 
fish was imported into Rome from 
places as far distant as the Caspian 
Sea. Until medieval times the 
Mediterranean was the principal 
fishing ground of the civilized 
world, but in the 17th century the 
European centre of the fishing 
industry moved to the N. coun- 
tries, notably Britain, France, 
Norway, and Germany. Until the 
development of refrigeration in 
the 1880s, the consumption of 
fresh deep-sea fish was confined to 
coastal districts, and inland centres 
were restricted to salted fish or the 
limited supply of fresh water fish. 

Salt water fish are classified as 
pelagic and demersal. The former 


group includes mackerel, herring, 
and a few other species which 
spend the greater part of their 
lives in mid-water, anywhere be- 
tween the sea-bed and surface, 
according to their feeding and 
spawning habits. The great major- 
ity of edible fish fall in the demer- 
sal class (bottom fish), and with 
few exceptions they spend the 
greater part of their existence on 
or near the sea-beds. Although a 
few species of demersal fish come 
inshore for spawning or feeding, 
most of them spawn in the open 
sea, and shoals move over vast 
areas of water, either by swim- 
ming or with the aid of ocean 
currents. Cod, haddock, halibut, 
saithe, plaice, and other deep-sea 
fish feed very close to the bottom, 
where light, temperature, and 
movement are but little felt. Fast 
swimming fish, such as dog-fish 
and hake, come near the surface 
in search of food, but they rest and 
spawn on the sea-bed, and it is 
there that they are caught. Hake 
is essentially a deep-water fish 
and is normally caught at a depth 
of 350 fathoms, while cod is caught 
in bulk only on the fringe of the 
icefields in the Arctic circle. Of 
the demersal fishes cod is the most 
important, providing about half 
of the weight taken ; among the 
pelagic, the herring predominates. 

In normal times the most im- 
portant European fisheries are 
those of Norway, and before the 
Second Great War Norwegian 
fishing fleets landed a total annual 
catch worth £10,000,000, mostly 
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cod and herring. The chiei 
fisheries of Belgium are of the in- 
shore variety, and the shore fishing 
catch of PTance includes herring, 
mackerel, sardines, anchovies, and 
sprats. Germany has an extensive 
deep-sea and inshore fishing in- 
dustry, the principal catches being 
cod, ' haddock, whiting, plaice, 
lemon sole, ling, and herring, wTich 
are landed at the North Sea and 
Baltic ports. Butch fishing fleets 
are mainly concerned with the 
catching of flatfish, eels, herrings, 
and cod, which are marketed on 
the Continent and in Great Britain. 
Of the produce of the Portuguese, 
Spanish, and Italian fisheries, 
more than half is sardines. 

In the western hemisphere are 
the great fisheries of N. Anicrica, 
extending from Labrador to Massa- 
chusetts. Seven years after Cabot 
discovered Newfoundland and re- 
ported upon ‘its rich cod fisheries, 
France sent over her fishing fleets 
and paid bounties to encourage 
the industry. Other nations soon 
followed, and the Newfoundland 
cod fisheries have been responsible 
for more than one war betw'een 
European powers. Icelandic waters 
rival the Newfoundland banks for 
cod, and also yield great catches of 
haddock, ling, and halibut. By the 
use of ocean-going trawlers equip- 
ped with refrigerators, the British 
exploit the Iceland fisheries and 
have also developed extensive 
fisheries in the White Sea and the 
waters round Bear Island, far 
within the Arctic Circle. 

Importance of the Herring 

By far the most important fish 
commercially is the herring, and 
the largest catches are made by 
the fishing fleets of Norway, 
Sweden, PVance, and Groat Britain, 
while this fishery is growing 
rapidly in Canada ; herring, con- 
stitutes 25 p.c. of the jield of all 
European fisheries. 

Nearly every country with a 
seaboard has a fishing industry of 
some kind, and the West Indies, 
Australia, and New Zealand have 
developed a considerable export 
trade from their fisheries. China, 
Japan, India, Paldstan, and Russia 
have large fishing industries, 
but the greater part of their catches 
is absorbed by home markets. 
Japanese fishing fleets operate on 
both shores of the Pacific Ocean. 

Of fresh water fish the most im- 
portant is the salmon. The salmon 
of the American Pacific coast are 
caught when they are entering the 
streams from the ocean to spawn. 
Both Canada and the U.S.A. have 
a vast export trade in canned sal- 


mon. Fresh water fish such as carp 
are bred in central Europe, and 
various species of trout are raised 
in the hatcheries of Great Britain 
and the U.S.A. 

Demersal fish are taken as to 97 
p.c. by a not dragged over the sea 
bed (trawl or Danish seine). Lines 


to a limited extent in most Euro- 
pean countries, except Norway, 
Iceland, and the Faroes, are used 
for both classes offish. Trawling in 
the North fcjea began on a large 
scale only about a century ago. 
Before the ISSOs sail predominated. 
Trawlers visited the waters off 
Iceland in 1891, N. Russia in 1905, 
Spain and Morocco in 1906, and 
Newfoundland in 1911. From 
1895, when the otter traw'l replaced 
the beam trawl of the sail and early 
steam trawler, the capacity and 
efficiency of fishing gear were in- 
creased in many ways ; greater 
depths and areas formerly con- 
sidered unsuitable for trawling 
were explored and charted. In 
1938 the British steam trawler 
fleet numbered about 1,400 vessels, 
of which 1,153 had their home ports 
in England and Wales ; the 
British offshore fleet in 1956 
numbered 250 deep-sea trawlers, 
250 motor drifters, and 100 ring 
not vessels. 

Of some 4| million tons of fish 
landed annually in W. Europe, 
Norway, and Great Britain are 
each responsible for about one 
quarter. Next in order with 450,000 
tons comes Germany, then France 
(275,000 tons), Iceland (261,000 
tons), the Netherlands (160,000 
tons), Sweden (110,000 tons), and 
Denmark (84,000 tons). Germany’s 
special effort is towards supplying 
her own extensive need for herrings. 

British Fisheries. The level 
of supplies of fish landed in the 
U.K. for the home market shows 
little variation from year to year, 
and has been maintained to an in- 


creasing extent by the proportion 
of the catch derived from the 
Arctic seas. At one time the land- 
ing of largo quantities of low-grade 
fish depressed prices, and 
mutual agreement the industry 
had to regulate production bv 
the 8ea Fishing Industry Act, 



1933. This enforced a close season 
in certain N. waters during the 
summer. The changes which took 
place in ten years in the propor- 
tion of North Sea fish to that from 
the N. seas are indicated by the 
fact that, whereas between 1928 
and 1938 the North Sea catch 
of demersal fish declined from 

2.866.000 cwt. to 1,658,000 owt., 
that from the principal northern 
fisheries rose from 3,763,000 cwt. 
to 8,427,000 cwt. Inshore fishing 
boats in Great Britain in 1956 
numbered 6,000 ; their contribu- 
tion to the whole covers the most 
valuable fishes — salmon, trout, 
eels, and shellfish, including mol- 
luscs (oysters, mussels, cockles, 
crabs, lobsters, crayfish) — and pil- 
chards and sprats. 

In 1913 there were 15,000 
vessels of all types manned by 

80.000 men and boys engaged in 
the fishing fleets of Great Britain. 
Immediately following the First 
Great War, the industry suffered a 
serious decline in the face of sub- 
sidised foreign competition, and a 
system of quotas was established, 
but, although fishing revived con- 
siderably in the years immediately 
preceding the Second Great War, 
in 1938 it was little more than 70 
p.o. of the figures for 1913 ; the 
number of vessels of all types had 
been reduced to 13,700 and the 
number of men employed as crew's 
had declined to 56,000. In 1955 the 
numbers had sunk to 25,136 men 
in regular, and 3,186 men in occ^* 
sional employment as fishermea 

The plight of the once prosper- 
ous herring industry was the 



Fisheries. Herring drifters trailing their nets in the North Sea 
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major cause of the decline in the 
British industry. The control of 
herriug affairs now falls to the 
herring industry board. It owes its 
origin to the first inquiries in- 
stituted by the sea fish com- 
mission appointed to recommend 
remedies for the depression which 
came over the herring industry in 
the world slump of the 1930s. 
Over a twenty-year period the ex- 
port of herrings had fallen by 55 
p.c. and home consumption by 45 
p.c. The steam drifter fleet from 
which comes 80 p.c. of the herring 
catch decreased from 1,500 vessels 
in 1913 to 1,088 in 1933. The 
herring board found it necessary to 
reduce the fleet still further, and, 
by 1938 only 685 steam drifters 
remained. The contraction can be 
ascribed to the First Great War, 
which lost Britain her principal 
customers. In 1911-13 the average 
number of barrels exported to 
Germany, Russia, and the Baltic 
states was 2,424,000 ; in 1933 it 
was only 727,000 barrels. Parallel 
with this shrinkage, policies of self- 
sufficiency were developing : Ger- 
many’s production increased from 

251.000 in 1929 to 1,059,000 in 
1937, and her volume of trawled 
herrings grew from 56,000 tons in 
1930 to 163,000 in 1937 ; herring 
production on the N. Russian 
coast grew from 1,000 tons in 1930 
to 99,000 tons in 1935. Further 
measures taken by the herring 
board aimed at tightening control 
over the quality of herrings ex- 
ported, regulating the mimber of 
the nets and the areas fished, 
financing the purchase of fishing 
gear and the repair of vessels, and 
aiding research. The herring in- 
dustry board resumed its work in 
1946 after a wartime standstill. 
In 1956 British drifters landed 

176.000 tons of herrings at U.K. 
ports, of which about one-third 
was exported. 

Fisheries Convention for Europe 

In the closing years of the 19th 
century, alarm was expressed in 
more than one country at the 
decline in the fish population, 
especially of the flatfish. Dis- 
cussions led to the formation of 
the international council for the 
exploration of the sea, with head- 
quarters at Copenhagen. An 
elaborate programme of research, 
interrupted by the First Great 
War, covering all matters affecting 
the sea and its inhabitants was 
entered upon. The outcome was 
prospective international legisla- 
tion for the rational exploitation 
of European fisheries. In 1937 a 
fisheries convention was signed 
by the governments of Great 


Britain, Belgium, Denmark, Ger- 
many, Iceland, Eire, the Nether- 
lands, and Sweden. Amongst 
other things, the convention regu- 
lated the sizes of the meshes of 
otter trawls and seine nets to be 
used by vessels of the signatory 
countries in certain waters of the 
E. Atlantic. But for the outbreak 
of war in 1939, the convention 
would have been extended to pro- 
vide for the replenishment of the 
fish population in the North Sea 
and eastern N. Atlantic. 

Experiments in Re-Stocking 

Fishermen have done little to- 
wards conservation or planning 
for their future supplies. There 
are several sea fish hatcheries in 
Europe, but their work is experi- 
mental only and, in view of the as 
yet little understood causes of the 
great fluctuations in the abundance 
of natural brood, cannot be re- 
garded as contributing much to the 
stock. Oyster breeding, on the 
other hand, after some years of 
experiment, appears to be a 
commercial possibility. In Den- 
mark fishermen cooperate with the 
government in transplanting 
young plaice from the coast, where 
they grow slowly, to the inner part 
of the Lim Fjord, where the growth 
in a season is so increased as to 
make the undertaking worth while 
on a commercial scale. English 
experiments have shown that 
similar results can be obtained by 
conveying small plaice from the 
inshore nursery grounds to the 
rich feeding grounds on the Dogger 
Bank in the middle of the North 
Sea where no small plaice are 
normally found. Important experi- 
ments in the acceleration of flat- 
fish growth by adding artificial 
fertifisers to the water have been 
made in Argyllshire lochs and else- 
where, but are not yet a commer- 
cial proposition. 

Cooperation of scientists and 
fishermen has produced systems of 
finding fish shoals by two methods: 
one is the adaptation of echo- 
sounding, originally developed to 
locate submarines and other under- 
water objects ; the other by rapid 
assessment of areas with an abund- 
ance of miscroscopic plankton on 
which fish such as the herring feed. 
It is also possible to forecast with 
some accuracy prospects of fish 
harvests some time ahead. This 
has been done for herring, had- 
dock, and cod, and is based on a 
study of the age composition of 
the shoals in one year and calcula- 
ting subsequent mortality. 

The Second Great War. At 
the outbreak of the war, control 
over the movements of British 


fishing vessels passed to the 
Admiralty, and as a result of 
security measures and the laying 
of minefields fishing was restricted 
to the grounds around Iceland, off 
the W. coast of Scotland, in the 
Irish Sea, and off the W. coast of 
Ireland. Large numbers of fishing 
vessels also .were requisitioned 
for naval purposes (see Fishing 
Fleet). -The amount of fish 
available during the war always 
fell far short of the demand, there- 
fore, and Great Britain was 
obliged to draw largely upon sup- 
plies of frozen, salted, and tinned 
fish from Newfoundland, Canada, 
Alaska, and California. Further, 
many distant and neutral countries 
embarked upon campaigns to 
exploit their natural fishery re- 
sources. New Zealand developed 
an important industry in the 
canning of mullet and ling fish, 
while- Australia greatly increased 
the yield from its domestic fisheries 
and established a government 
controlling body for the more 
orderly marketing of fish. Most of 
the S. American republics de- 
veloped fishing industries for 
domestic consumption to replace 
the interrupted imports of food 
from abroad, and also established 
canneries for the supply of fish to 
the belligerent countries. 

Wartime Fluctuations 

Throughout the first year of the 
war in Europe, the U.S.A. fisheries 
greatly increased their yield of aU 
kinds of fish, the bulk of the surplus 
being exported to neutral and 
AUied countries in Europe. With 
America’s entry into the war, 
however, the requisitioning of 
many of the fishing industry’s 
vessels caused a big drop in yield. 
In 1941 American fishing boats 
landed 2,500,000 tons of fish, 
but the following year the yield 
dropped to under 2,000,000 tons. 
Very limited fishing activities were 
conducted by Germany and the 
Axis-dominated countries of Nor- 
way, Denmark, and Finland. 

Fishing was rehabilitated in the 
liberated parts of Italy under 
Allied control, and, following the 
Allied invasion of Europe in 1944, 
the French, and later the Dutch 
and Belgian, fishing industries 
began to revive. The North Sea 
grounds, however, continued to 
be greatly hampered by minefields. 
In 1945 the world’s fisheries 
yielded a total catch of 14,000,000 
tons ; but in many countries fish 
continued in short supply owing 
to the dislocation of transport and 
other trade channels. 

Owing to the relaxation during 
the war of measures designed to 
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maintain the fish population, there 
was over -fishing of certain areas, 
causing some concern regarding 
the future. Accordingly, the 
United Nations interim commis- 
sion on food and agriculture 
established a sub-committee on 
fisheries to advise the commission 
on the preparation of a plan for 
international cooperation in the 
development and propei; use of the 
world’s fishery resources. 

Fisher’s. Island of the U.S.A. 
Situated at the E. end of Long 
Island Sound, 3 m. off Connecticut, 
it forms a part of SuffoU^ co., New 
York. It is about 8 m. long by 
1 m. broad. It is frequented as a 
summer resort, and the chief 





Fish Hook- 1. li-in. beetle 
spinner. 2. Insect bait. 3. 
Hollow-pointed Limerick hook. 
4. Pennell turn-down eye hook 


Uu courtesy of S. Allcock «ff Co. 


^id to date from 
Magna Carta, lay 

y.K. _ Dealing with 
nsneries of every kind 
deep sea, inshore, and 
inland water, they for- 
bid the use of poison 
or explosives for the 
puroose of catching 
^^ke regulations 
about the registration 
and management of 
fishing boats, and lay 
down conditions for 
conserving suppUes 
and using them in the 
in terest of the nation. 


^ V Cl/J. JL VCUV 

Fort Wright. Pop. about 400. 
Fishguard and Goodwick. 

Urban dist. seaport, and market 
town of Pembrokeshire, Wales. It 

j . 1 .1 


iiiberest oi thena+inn 

ouxumer resort, ana tne cniei and sharpened before the wire is For England and Wale^ +>^10 

occupation is agriculture. ^ The bent into shape. The shanks are is administered by the mini^trrT I 

U.S. government maintains a then ringed or flattened, and the Agriculture and ‘^Fisherie^ 

^aval^ reservation, hooks are hardened, tempered, and Scotland has its own departmen 

scoured. Machinery performs the for the purpose. The^ Unitec 
various processes automatically. States, Canada, and other ooun 
Hooks vary greatly in size and tries are equally vigilant in thi' 
Wi. xcrnujwcaxmc, waxes, ir shape, from the huge hook with matter. International a crrAAmo>,f, 
s ands on t^ ^ swivel and chain attachment used deal with areas such as^the Naw 

N^of catching sharks, down to the foundland banks and Bering^Sea' 

As the Brit- tmy-eyed hook on which the where men of different nations 

ish R^lways terminal port for smallest trout flies are dressed. meet. See Angling • Close Time ■ 

Fishing. Art or practice of Fisheries ; Fly Fishing TrawW 
the Irish Republic, it has an ex- catching fish. It is divided into two Fishing Fleet. Term user! £ 
cellent harbour and breakwater main branches. Sea fishing is done describe a number of fishing ves- 

■ ■ chiefly by men sels operating from a single home 

who work at it port, or vessels from different porta 
for a livelihood, fishing in the same grounds. In a 
and to whose general sense it includes all vessels 
efforts are due a fishing under the same national 
considerable flag ; in Great Britain there are the 
portion of the Merchant Navy and Fishing 
world’s food sup- Fleets. The latter includes not 
ply. In this trawl- only steam and motor trawlers 
ing plays an im~ and drifters for deep-sea fishing, 
portantpart. The Imt also the longshoreman’s yawl 
other branch is for lino fishing in coastal waters, 
known more usu- Grimsby, Lowestoft, Yarmouth, 
ally as angling, and Aberdeen all have large 
ancl is pursxied fishing fleets, consisting mainly of 

. o — • f-nrQ f 4 .U • a-ma- trawlers divided into three main 

boat station, and a pier constructed li+if own amusement, groups: the small type, between 

by the G.W.R. in 1906. It is also ^ quan- 70 110 ft. long, which catch first- 

a centre for sailing and angling k caught for quality fish in home waters such 

Market, Thurs. Pop. (1951) 4,839 professional fishermen, as the North and Irish Seas; 

Fishguard was the site of the t nicdium -sized vessels up to 140 ft. 

last “ invasion ” of Great Britain • by the pro- long, which fish the outer waters 

in 1797 a French invading force of , North Sea ; and large 

some 1,200 soldiers lanld near STd trouV’ trawlers of 130-180 ft. long, whiJh 

the town, and eventually sur- fnv anH Island, the 

rendered to_ the local yeomMry. branches ^ '' “e special White Sea, Greenland, and the 

Fish Hook. Apnaratus for ■R'i u* * • ^ Davis Straits. Equipped with 

catching fish. At first a flake of nracfitiA^^ K the oldest arts radio, ice storage accommodation, 

flint sharpened at both end7 with Snee oil Extractors, these 

a thong attached to the centre was tWs Wn8 vessels steam up to 6,000 miles 

employed for this purpose Butlhe deSni"!®’'’®® ® ^°yage of 6-6 weeks 

antiquity of the metal hook is vreat of tl>e «« ®ve employed and some and may bring home cargoes of 
brome fish hooks of modern fhaoe »n6 ^ 300 tons of fresh fish, 

having been found in lake.dweU. Throuffh*mft tioen nuearthed. The largest single fishing fleet 
ings in Switzerland and elsewhere varietiE of a the existing in Great Britain is that engaged 
The modern fish hooESi of IccTsXf *" netting herrings ; about 460 

"Oft oast steel wire. The wire is cut times are Lfo!.o!,/K,°*r.®^' motor drifters work 



Fishguard. Bay of the Pembrokeshire port from which 
steamers cross daily to Ireland 


(2,500 ft.), a coastguard and life- 
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var 



3385 


fishing rod 

1 , tween 50-100 ft. in length, and Fish Lice. Small crustaceans 
t Xcent Years the tendency has of the order Copepoda which 

h to fit them with motors are parasitic on fishes. They de- 
fn^ft^ad of steam engines. The part widely from the typical 
most notable fishing fleets outside forms of the order. ^ 

Great Britain are the French ships Fish Meas^e. Special luea- 
Viich each year sail to Labrador sures of capacity used m the sale of 
f and the Newfoundland fish. These can be summarised 

Xtor dorries which operate oS thus: 4 fish make 1 warp; 33 
Grand Banks warps, a long hundred ; 10 long 

' Burma the Second Great War hundreds, a long thousand: 10 
trawlers and drifters were re- long thousand (13,200 fish), a last, 
riuisitioned from the British fishing In addition to this 500 herrings 
fleets for service with the Royal make a code, 600 herrings a mease. 
Maw as minesweepers, escort and 615 herrings a maze ; 371 

vessL and patrol ships. In 1938, gallons of fresh hernngs equal a 
to British fishing fleets numbered cran, and 36f gallons of cured 
13 700 vessels aggregating 275,000 herrings a barrel of 

tons of which 4,400 were sailing anchovies is 30 lb. 
vessds and 9,300 steam and motor Fishmongers’ Company. Lon- 
ships The number of men and don city livery company. Founded 
boys ' employed as crews was to exercise a mo- 
66 000. The total losses suffered nopoly of the hsh 
in the Second Great War, among trade of London, 
vessels serving with the R.N. and onginally 

those attacked in the fishing divided _mto two 
vrounds, were 384 trawlers and companies, Salt- 

41 drifters. , ^ n 

Fishing Rod. Rod used by Stook-fisbmon- 

anglers. Its purpose is to cast the gers, its earliest 
line and keep it clear of the extant charter is 
bank or shore upon which the dated 1^64, but 
fisherman is standing, and,, it f 



Fishmongers’ 
Company arms 


Ip^rt! "satoon^rr^t °^htoh tury- Sir William Walworth and 
are liable to great strain, are Thomas Doggett (g.v.) were mem- 

usually of cane with 
a steel rod in the cen- 


tre, and measure from 
16 ft, to 17 ft. 6 ins. i 
For trout and other 
fresh-water fishing a 
lighter rod from 12 ft. 
to 13 ft. in length has 
been found the most 
suitable. Fishing rods 
are usually jointed in 
sections for greater 
convenience, and are 
fitted with a reel to 
wind in the line. See 
Angling. 

Fisl&ill. Village 
of New York state, 
U.S.A., in Dutchess 
CO., E. of the Hudson, 

5 m. N.E. of Beacon. 
One of the oldest 
places in the state, it 
was settled by the 
Dutch and has two 
churches dating from 
the 18th century, one 
being the building in 
which the provincial 
convention of New 
York met in 1776, and 
in which deserters and 
spies were held during 
the Revolution. Cider 
making is the chief 
industry. Pop. 720. 



Fishing Rod. Left, 
salmon rod and three 
joints ; right, pike rod 
and joints 

By courtesy of S. AUcoch 
(& Co. 


hers. King George VI 
was made a free- 
man of the company. 
The company exam- 
ines all fish brought 
into Billingsgate. The 
hall in Upper Thames 
Street, E.C., was built 
in 1831-33, near the 
site of its two pre- 
decessors, the first of 
which was burnt in 
1666 and rebuilt 1671. 
It was severely dam- 
aged by air raids in 
1940. In it are shown 
Walworth’s dagger, an 
embroidered Tudor 
pall, and a chair made 
.from one of the 
original piles of old 
London Bridge. 

Fish Residues. 
Fish ofial suitable for 
manufacture into 
various by-products. 
The main products 
are fish meal, oils from 
the livers of fish, and 
oil and manure from 
the intestines. Fish 
meal is made chiefly 
from the head and 
bones ; it is a valu- 
able food for cattle 
and pigs. Medicinal 


FISH RESIDUES 

oil is principally the product of the 
livers of the cod and halibut. Othei 
oil used in commerce and industryi 
especially in the process of tinning 
and in the manufacture of mar- 
garine and soap, is extracted 
from the livers and intestines oi 
various fish. Fish manure is a 
valuable fertiliser, used particu 
larly in the growing of beet. 

The fish from which most of the 
waste material is obtained include 
herring, codfish, whiting, haddock, 
pilchard, and menhaden. A large 
amount of herring waste is ob- 
tained from the herrings prepared 
for curing, in which usually the 
head, the gills, and the viscera are 
rejected. In making kippers from 
herrings the gills and viscera are 
rejected. From the codfish the 
liver is always separated for the 
manufacture of cod-liver oil, the 
head, gills, viscera, and the back- 
bone being used for by-products. 

The industry is extensive in the 
U.S.A. and in Norway, but is still 
in its infancy in Great Britain, 
where in many fishing ports there 
is no provision for utilising the 
waste, which is emptied into the 
sea. Factories already exist, how- 
ever, at Grimsby, Hull, Milford 
Haven, Falkirk, Montrose, Fraser- 
burgh, Wick, and Aberdeen. The 
industry has received considerable 
stimulus from the shortage of the 
supplies of natural guano from 
Peru. Two lands of fish guano are 
made, one from herring, the other 
from white fish. The former con- 
tains a large percentage of oil, 
which has to be extracted in the 
manufacture of guano, the pro- 
duct from the oily residues being a 
dark-coloured, soft fish guano. 
The product from the white fish 
is a dry, friable, light-coloured, 
more valuable guano. The value of 
fish guano depends upon its ascer- 
tained chemical analysis, the two 
most valuable constituents being 
phosphate of lime and nitrogen. 

Cod-liver oil comes from the 
liver of that fish, the oil in white 
fish being accumulated in the liver 
instead of being scattered through- 
out the flesh, as it is in the herring. 
Hence the livers of the cod when 
caught are immediately separated, 
kept fresh, then broken up and 
allowed to ferment, after which 
they are cooked until the oil is 
free, and can be run off. A cer- 
tain amount of stearine is present 
in this oil, and must be separated 
before the oil is used medicinally. 

Sardine oil is.obtained from the 
heads of the fish tinned in France 
and Spain. Menhaden oil, col- 
lected in the U.S.A., is used to 
make certain paints. 
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Fiske, John (1842-1901). An 
American historian and philoso- 
pher. Bom March 30, 1842, he was 
educated at 
Harvard, 
where he be- 
came lecturer 
on philosophy 
and assistant 
librarian. In 
philosophy, 
especially in 
Outlines of 

Cosmic Philo- t ^ ^ /s. - 
sophy, 1874, 
he did much to 

popularise the evolutionist theory, 
combined with a belief in immor- 
tality, which he supported- His 
historical works cover most of the 
development of the U.S.A. from 
the earliest times to his day. He 
died July 4, 1901 

Fisk University. An American 
educational institution. Founded 
in 1866 at Nashville, Tennessee, it 
is for the education of coloured 
persons and is named after Clinton 
B. Fisk (1828-90), an American 
soldier and philanthropist, who 
was active in its creation. The 
teaching given at Fisk is some- 
what off the ordinary university 
lines. Money for its endowment 
was raised in Great Britain by the 
Jubilee Singers {q.v,), as they were 
called ; coloured men also gave 
concerts, etc., for this purpose. 

Fission. In atomic physics, the 
name given to the disintegration 
of the nuclei of some elements into 
two or more approximately equal 
fragments when exposed to bom- 
bardment by neutrons of the cor- 
rect speed. While most elements 
when bombarded by neutrons (or 
other particles) divide sooner or 
later into an almost unchanged 
nucleus and a light particle such 
as a proton, a few elements, e.g. 
uranium and thorium, exhibit the 
phenomenon of fission which may 
be accompanied by a large release 
of nuclear energy. 8ee Atom ; 
Atomic Weapons; Nuclear Fission. 

Fissnrellidae (late Lat., little 
fissures). Family of small limpets 
which have a hole at the apex or 
margin of the shell, whence their 
popular names, keyhole and slit 
limpets. Five species are found 
around the British coasts. 

Fistula (Lat., pipe). Abnormal 
opening between a cavity in the 
body and the skin, or between two 
cavities in the body. For instance, 
a communication between the 
rectum and bladder is termed a 
recto-vesical fistula. 

Fit (A.S. fitt, struggle). Popular 
term for a sudden seizure, accom- 
panied by loss of consciousness 



with or without convulsions. See 
Convulsions ; Epilepsy ; Hysteria. 

Fitchburg. City of Massachu- 
setts, U.S.A. , one of the co. seats 
of Worcester co. On a branch of 
Nashua river, 49 m. W. by N. of 
Boston, it is served by rlys. Settled 
1719, it was incorporated 1764, 
and received a city charter 1872. 
Fitchburg manufactures textiles, 
clothing, shoes, paper, saws, guns, 
knives, and locks, and quarries 
granite. It has a high school 
known for the Fitchburg Plan 
originated in 1911, which estab- 
lished a cooperative system under 
which boys studying engineering 
divided their week between classes 
and work as paid apprentices in 
local industry. Pop. (1950), 42,691. 

Fitchde (Fr. ficM, fixed). In 
heraldry a cross with a spike at its 
lower extremity is said to be 
fitchde or fitchy. It represents the 
proper cross of the old pilgrims and 
crusaders, which was stuck in the 
earth to improvise an altar. 

Fitchett, William Henry (d. 
1928). Australian author and jour- 
nalist. Educated at Melbourne 
university, he entered the Metho- 
dist ministry. He edited the Mel- 
bourne Daily Telegraph and 
Southern Cross, and became princi- 
pal of the Methodist Ladies’ Col- 
lege. In 1897 his book, Deeds that 
Won the Empire, attained im- 
mediate success. His other works 
include How England Saved 
Europe, 1899; Fights for the Flag, 
1900 ; Wellington’s Men, 1900 ; 
Nelson and his Captains, 1902 ; 
Wesley and his Century, 1906 ; 
The Tale of the Great Mutiny, 
1907. He died May 24, 1928. 

Fitter. Term used in engineer- 
ing to designate the workman who 
assembles parts of machinery and 
makes them fit. The work is highly 
skilled. The term is also applied in 
tailoring to one who takes measure- 
ments, and adjusts garments to 
fit their wearers. 

Fitter is also a trade classifica- 
tion in the British army and the 
R.A.F. Army fitters attached to 
mechanical transport units are 
responsible for the upkeep of 
vehicles, and ordnance corps fitters 
are employed in the maintenance 
of guns and other weapons. In the 
R.A.F, there are fitters, engine ; 
fitters, armourers ; fitters, marine ; 
and fitters, motor transport. These 
trades are among the most highly 
skilled and best paid. 

Fitz (Lat. filius ; Fr, Jils). Old 
Anglo-Norman word formerly spelt 
fiz and meaning son. Like Scots 
Mac, Irish O’, and Welsh ab, ap, 
it is prefixed to proper names to 
show parentage. Familiar ex- 



amples are Fitzalan, Fitzgerald 
and Fitzwilliam. It is specially 
used to indicate natural sons of 
royal blood, e.g. Fitzjames, duke of 
Berwick, son of James II. 

Fitzgeorge. Name taken by 
the three sons of the duke of Cam- 
bridge and his morganatic wife, 
Miss Louisa Fairbrother, the act- 
ress, whom he married in 1840. 
One of them, Sir Adolphus Augus- 
tus Frederick Fitzgeorge (1846- 
1922), entered the navy and re- 
tired as rear-admiral. In 1904 he 
was knighted. Another, Sir Augus- 
tus Charles Frederick ' Fitzgeorge 
(1847-1933), entered the Rifle 
Brigade in 1865 and later served 
in the 11th Hussars. He retired as 
a colonel and was knighted in 1904. 

Fitzgerald, Lord Edward 
(1763-98). Irish rebel. Son of the 
1st duke of Leinster, he joined the 
English army, 
served in Ire- 
land, and in 
1781 was 
wounded at 
the battle of 
Eutaw Springs 
in America. He 
was elected to 
the Irish par- 
1 i a m 0 n t as 
member for 
A t h y, after- 
wards tra- 
veiled in America, and in 1792 
was cashiered for attending a re- 
volutionist banquet in Paris. He 
joined the United Irishmen in 1796 
and took an active part in the 
plans for the French invasion. The 
plot was discovered and Fitzgerald 
died in prison, Juno 4, 1798, from 
wounds inflicted by one of his cap- 
tors. His wife Pamela was gener- 
ally, but wrongly, believed to be a 
daughter of Madame do Genlis by 
Philippe Egalitd, duke of Orleans. 
She was probably born in New- 
foundland. She married Fitzgerald 
in 1792 and lived until Nov., 1831. 

FitzGerald, Edward (1809- 
83). English poet and translator. 
He was born March 31, 1809, at 
Bredfield House, near Woodbridge, 

Suffolk, the son 
of John Pur- 
cell, who as- 
s u m e d his 
father-in-law’s 
name, FitzGer- 
ald, nine years 
after the poet’s 
birth. Spend- 
ing his boy- 
^ hood 

abroad, 

f . _ La 




After 0. Humphry, R.A, 





he was 

sent, in 1821, to a school in Bury 
St. Edmunds, entering Trinity 
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College, Cambridge, five years 
later. He became intimate with 
Thackeray and Spcdding ; later 
with Tennyson and Carlyle. On 
leaving the university he spent a 
short time in France, but return- 
ing to Suffolk in 1831 never left it 
again, for more than a week or tw’o, 
tiU hi death, June 14, 1883. 

His life, spent among books, 
flowers, and music, was that of a 
recluse; he began the study of 
Spanish in 1850, that of Persian in 
1853. His world-famous transla- 
tion of The Rubaiyat of Omar 
KFayyam, preceded in 1856 by an 
anonymous version of the Sala- 
man and Absal of Jami in Miltonic 
verse, was first published in Jan., 
1859 ; but lay for months neg- 
lected, even by the translator’s 
own friends, until Rossetti dis- 
covered it in the fourpenny box of 
a second-hand bookseller, and 
Swinburne proclaimed its genius to 
the world. A second, greatly re- 
vised, edition appeared in 1868, 
and its subsequent popularity has 
been phenomenal. FitzGerald also 
published Euphranor, a Platonic 
Dialogue, 1851 ; Six Dramas of 
Calderon, 1853 ; a version of the 
Agamemnon, 1876 ; two Oedipus 
Tragedies, 1880-81 ; and Readings 
in Crabbe, 1882. The dedication of 
Tennyson’s Tiresias to “ Old 
Fitz” advanced FitzGerald’s per- 
sonal reputation, but it was nob till 
W. Aldis Wright brought out, in 
1889, his Letters and Literary Re- 
mains, and, in 1895, his Letters to 
Fanny Kemble, that the world 
knew much of the man whose work 
it had long since taken to its heart. 

He married, in middle life, Lucy, 
daughter of Bernard Barton, the 
Quaker poet, and the interest of his 
later years was centred in the sea, 
“ knocking about somewhere out- 
side of Lowestoft,” as he puts it 
himself. He was a witty, pic- 
turesque, and sympathetic letter- 
writer, on terms of intimacy with 
the most interesting men and 
women of the day. His verse is 
tranquil and exquisite : the cul- 
tured expression of most attractive 
speculations. 

Bibliography. Letters and Liter- 
ary Remains, ed. W. A. Wright, new 
ed.l902 ; Letters to Fanny Kemble, 
1895 ; Two Suffolk Friends, F. H. 
Goorme, 1895 ; Lives, J. Glvde, 
1900 ; T. Wright, 1904 ; A.“ C. 
Benson, 1905. 

Fitzgerald, Peecy Hethee- 
rNGTON (1834-1925). Irish writer. 
Bom in co. Louth, he went to 
Stonyhurst and Trinity College, 
Dublin. Called to the Irish bar, he 
became crown prosecutor, but 
abandoned law for literature. He 
contributed stories to Dickens’s 


All the Year Round, and produced 
a study of Dickens, whose friend- 
ship he enjoyed, and historical and 
theatrical wmrks, also jMemoirs of 
an Author. He engaged in sculp- 
ture as a hobby, and his statue of 
Dr. Johnson stands in London in 
the churchyard of S. Clement 
Danes. He died Nov. 24, 1925. 

Fitzherbert, Mael4 Anne 
(1756-1837). Wife of George IV. 
A daughter of Walter Smj’the, of 
Brambridge, 

Hampshire, 
she married in 
1775 Edward 
Weld, of Lul- 
worth Castle, 

Dorset. Her 
second hus- 
b a n d was 
Thomas Fitz- 

herbert and Mj,. pitzherbert, 
alter his death wife of George IV 
in 1781 she ^/ter R. Cosway 

lived at Richmond. In 1785 she 
met the prince of Wales, who fell 
in love with her, but to avoid his 
attentions she went abroad. He 
pressed his suit, however, and the 
pair were married privately on 
Dec. 21, 1785. 

According to the Royal Mar- 
riages Act, 1772, the union was 
illegal, and some, but not the 
prince, held that it was invalid ; 
the lady being a Roman Catholic, 
it was sanctioned by the pope. In 
1795 George married Caroline of 
Brunswick and Mrs. Fitzherbert 
left him for a time. They lived to- 
gether again until 1803, when the 
prince began to tire of her. They 
finally parted, but George seemed 
to retain some affection for her to 
the end. Mrs. Fitzherbert, who 
had an allowance of £6,000 a year, 
died at Brighton, March 29, 1837. 
A box of papers w'as left by her to 
her executors for use at their dis- 
cretion, but its contents were 
never fully examined. Consult 
Mrs. Fitzherbert and George IV, 
W. H. Wilkins, 1905. 

Fitzmaurice, Edmond Geoege 
Fitzmaueice, 1st Baeon (1846- 
1935). British politicia;a. Born 
June 19, 1846, second son of the 
4th marquess of Lansdowne, he 
was educated at Eton and Trinity, 
Cambridge, and called to the bar 
in 1871. During 1869-85 he was 
M.P. for Caine. In 1880 he was 
commissioner for the reorganiza- 
tion of the European provinces of 
Turkey and Crete ; in 1882-83, 
second plenipotentiary at the 
Danube conference in London. In 
1882 he became under-secretary 
for foreign affairs in the Liberal 
ministry, but in 1885 lost his seat. 
Cricklade elected him in 1898 and 



he retired in 1905. Again under- 
secretary for foreign affairs, he was 
made a peer in 1006. Lord Fitz- 
maurice wrote Lives of the Earl of 
Shelbiirue (1875-77) and Earl 
Granville (1905). He died without 
an heir, June 21, 1935. 

Fitzmaurice-Kelly, James 
(1857-1923). British man of let- 
ters. Born in Glasgow, Jime 20, 
1857, he devoted himself to the 
study of the language and litera- 
ture of Spain. He was Taylorian 
lecturer at Oxford, 1902 ; Norman 
MacColl lecturer at Cambridge, 
1908 and 1912 ; Gflmour professor 
of Spanish at Liverpool, 1909-16 ; 
and professor (Cervantes chair of 
Spanish) at King’s College, Lon- 
don, 1916-20. His works include 
Life of Cervantes, 1892 ; A History 
of Spanish Literature, 1898 ; Lope 
de Vega and the Spanish Drama, 
1902 ; Editions of Cervantes in 
English, 1901-03. and the Oxford 
Book of Spanish Verse. He died 
Nov. 30, 1923. 

Fitzpatrick, SieChaeles (1853 
-1942), Canadian lawyer. Bom in 
Quebec, Dec. 19, 1853, he was edu- 
cated at St. Aime’s college and 
Laval university there. In 1876 he 
became a barrister, and in 1879 
crown prosecutor for Quebec. 
From 1890 to 1896 he was a mem- 
ber of the legislative assembly of 
Quebec. At the general election 
of 1896 Fitzpatrick entered do- 
minion politics as member for the 
same city in the house of commons 
at Ottawa. That year he was 
solicitor-general under Laurier, 
and in 1902 became minister of 
justice. In 1906 he was chosen 
chief justice of Canada, retaining 
this post until made lieutenant- 
governor of Quebec in 1918. In 
1907 he was knighted. During 
the years 1908-10 he was a mem- 
ber of the Hague tribunal. He 
died in June, 1942. 

Fitzroy. River of Queensland, 
Australia. It is formed by the 
union of the Dawson with the 
Mackenzie, and takes an easterly 
course to discharge into Keppel 
Bay, It is navigable for steamers 
up to 1,000 tons to Rockhampton, 
a distance of 35 m. One of the 
most important rivers in Queens- 
land, its fertile valley contains 
stock farms which supply the re- 
frigerating works on the coast. 
Irrigation is practised by pumping 
from open water and from under- 
ground supplies. 

Another river of this name in 
W. Australia rises in King Leopold 
range, and pursuing a generally 
westerly course empties into King 
Sound on the Indian Ocean. It is 
navigable for 100 of its 300 m. 
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Fit2Xoy. North-eastern suburb 
of Melbourne, Victoria, Australia. 
It is a manufacturing centre, with 
a rly. station and several large 
recreation grounds, including the 
Edinburgh Gardens to the N.E., 
the Carlton Gardens to the S.W., 
and the Eitzroy Gardens to the S., 
laid out with fine avenues of trees. 

Fitzroy, Sir Almeric William 
(1851-1935). British public official 
He was born Nov. 12, 1851, and 
went to Balliol College, Oxford. 
Entering the educational depart- 
ment of the privy council in 1876, 
he acted as secretary, and in 1898 
was appointed clerk of the privy 
council, resigning in 1923. He was 
chairman of committees on phy- 
sical deterioration, 1903-04 ; the 
Midwives Act, 1909 ; member of 
Royal Commission on venereal 
diseases, 1913-16 ; sat on the 
Dentists’ Act committee, 1918-19. 
He was knighted in 1 9 1 1 . In 1 92 1 
he published a biography of Henry, 
duke of Grafton, in 1923 his own 
memoirs. He died May 31, 1935. 

Fitzroy, Edward Algernon 
(1869-1943). British politician. 
Born July 24, 1869, son of the 3rd 
Lord Southampton, he was edu- 
cated at Eton and Sandhurst, and 
joined the 1st Life Guards. He was 
Conservative member of parlia- 
ment for South Northamptonshire 
during 1900-06, and from 1910 
continuously. He was deputy- 
chairman of committees, house of 
commons in 1922 ; and in 1928 he 
succeeded J. H. Whitley {q.v.) as 
Speaker. Fitzroy was the first 
soldier to be given this office, and 
the first to die holding it, as he 
did on March 3, 1943. His widow 
Muriel was granted the title of 
Viscountess Daventry. 

Fitzrov, Robert (1805-65). A 
British sailor. Son of Lord Charles 
Fitzroy, he was born in Suffolk, 
July 5, 1805. He entered the R.N. 
College in 1819, and became lieu- 
tenant in 1824. . In 1831-36 he 
sailed in command of the Beagle, 
a brig engaged in surveying the S. 
coast of S. America, with Charles 
Darwin as naturalist. In 1 839 Fitz- 
roy published his Narrative of the 
Surveying Ships H.M.S. Adventure 
and Beagle, in three volumes, the 
last written by Darwin. In 1 841 he 
was M.P. for Durham, and in 1843 
A?as appointed governor of New 
Zealand, but his attitude towards 
the settlers incurred their anger 
and he was recalled in 1845. He 
became vice-admiral in 1863 and 
died April 30, 1865. He is remem- 
bered by his Fitzroy barometer 
and for creating a system of storm 
warnings which developed into the 
dailv weather forecast. 


Fitzroy’s Cypress ( Fitzroya 
patagonica). Evergreen tree of the 
family Coniferae. A native of 
Patagonia, it has slender, spread- 
ing branches and flat, overlapping, 
oval-oblong leaves. The cones are 
small and star-shaped, consisting 
of nine scales. The height of the 
trunk is 100 ft. 

Fitzsimons, Robert (1862- 
1917). British pugilist. Born at 
Helston, Cornwall, June 4, 1862, 
he went to New Zealand at the age 
of nine, and was trained as a black- 
smith. He entered the ring as a 
professional, and moved to Sydney, 
where he beat Bill Slam, West, and 
Professor Hall, but was beaten by 
Jem Hall in the contest for middle- 
weight championship. 

Proceeding to the United States 
in 1890, he defeated Jack Dempsey 
— to be distinguished from the 
later pugilist of the same name 
— in 13 rounds in the fight for 
the middleweight championship of 
the world ; beat Peter Maher in 12 
rounds ; and in 1897 obtained the 
heavyweight championship at Car- 
son City. In 1899, he was defeated 
by Jeflries, and in 1902, at 40, he 
challenged Jeffries again, to be 
beaten in the eighth round after 
putting up a splendid fight. In 
1905 he was beaten by Jack 
O’Brien, and after meeting Jack 
Johnson and Bill Lang, he retired 
from the ring in 1912 after an ex- 
ceptionally long career. *‘ Bob ” 
Fitzsimons died Oct. 22, 1917. 

Fitz william, Earl. A British 
title held by the family of Fitz- 
william since 1746. The family 
traces its descent from Sir William 
Fitzwilliam of Elmley, Yorkshire. 
It became specially prominent in 
the time of Elizabeth I. Sir William 
(1526 1599), the grandson of a 
London merchant who was also a 
servant of Cardinal Wolsey, passed 
much of his time in Ireland as 
lord deputy, 1571-75 and 1588- 
94, and acquired lands there. 
His grandson was made an Irish 
baron in 1620. 

WiUiam, the 3rd baron (1643- 
1719), was created a viscount and 
an earl in 1716. Another William 
was made baron (1742) and earl 
(1746) in the peerage of the U.K. 
He married Anne, daughter of the 
marquess of Rockingham, a union 
that brought Wentworth Wood- 
house, near Rotherham, and large 
estates to the family. The 2ncl 
earl, William Wentworth, is noticed 
separately {v,L). In 1952 William' 
(b. 1904) succeeded his 3rd cousin 
as 10th earl The earl owns large 
estates in Yorkshire and Wicklow. 
An eldest son is called Viscount 
Milton. 


Fitzwilliam, William Went- 
worth Fitzwilliam, 2nd Earl 
( 1748 - 1833 ). A British statesman. 

Born May 30, 
1748, he suc- 
ceeded the first 
earl in 1756. 
In 1782, on the 
death of his 
uncle, Lord 
Rockingham, 
he succeeded 
to the York- 


AftCf W. Owen 

shire estates of the Wentworths 
and adclcfl their name to his. He 
was president of the council in 1794, 
and in 1806-07. Lord-lieutenant 
of Ireland for a few months in 
1795, he was recalled on expressing 
sympathy with Catholic emancipa- 
tion. In 1798 he was appointed 
lord-lioutenant of the W. Riding of 
\'orkshire, but was dismissed in 
1819 for censuring the Manchester 
magistrates over the incident caUed 
the Petorloo massacre. A life-long 
friend of 0. J. Fox, Fitzwilliam 
(lied Feb. 8, 1833. 

Fitzwilliam House. Institu- 
tion of Cambridge University. A 
body called the Non-Collegiate 
Students, foundc‘d in 1869 to pro- 
vid(‘ higher education more cheaply 
than do the colleges, in 1887 bought 
Halst(‘ad House, with which it was 
alnjady associated, reconstructed 
it, and in 1892 named it Fitz- 
vvilliam Hall (nmaincd Fitzwilliam 
House, 1924). The building dates 
from 1727, perhaps earlier. 

Social and colkgiatc life having 
developed ((‘speeially under W. F. 
Reddaw'ay, c^emsor 1907-24), this 
was recognized in 1934 when the 
title Non-Oollegiatc Sriidents was 
dropped, and the institution be- 
came offudally Fitzwilliam House. 
It is administerc'd by a board 
appointed by the council of the 
senate ; the board appoints the 
censor, who acts as senior tutor. 
Dining and the tutorial system are 
compulsory. 

Fitzwilliam Museum. Art and 

archaeological museum in Cam- 
bridge, founded in 1816 by Rich- 
ard, 7th Viscount Fitzwilliam of 
Merrion, who bequeathed to the 
university his collections of pic- 
tures, drawings, prints, medieval 
MSS., books, etc., together with an 
endowment for the provision of an 
exhibition gallery. This was begun 
in 1837 from the designs of George 
Basevi and finished in 1874 
from those of E. M. Barry. The 
pictures include works by Titian, 
Tintoretto, Veronese, Rubens, 
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Rembrandt, Hals, Gainsborough, 
Re 3 molds, C6zanne, Renoir, and 
Degas. 16th and 17th century 
masters and mezzotints of the 18th 
century are well represented in the 
print room. Among the MSS. are 
fine English, French, Italian, and 
Netherlandish examples. A collec- 
tion of ceramics has a particularly 
fine English series and products of 
European factories and of the Near 
and Far East. The collection of 
coins is among the richest in 
Europe. Other departments are 
those of armour, textiles, Greek 
and Roman antiquities, and music. 
See Cambridge University illus. 

Fiume. Seaport on the Adriatic. 
It stands on the river Retina, at 
its outfall into the Bay of Quar- 
nero, at the N.E. extremity of the 
Adriatic. It has several harbours 
— ^the Fiumara canal, used by 
coasting vessels ; the Baross har- 
bour ; the main harbour, which is 
protected by a mole ; and the free 
and petroleum harbours to the W. 
Virtually all the shipping trade of 
Hungary passed through its port, 
and the fisheries are of great im- 
portance. The town possesses dis- 
tilleries, petroleum refineries, and 
miUs, while there is trade in fruit, 
barrels, staves, furniture, tobacco, 
paper, chemicals, fertilisers, and 
soap. In architecture, the cath- 
edral, the Roman triumphal arch, 
and the governor’s residence may 
be mentioned. Under the Austro- 
Hungarian empire Fiume was a 
crown-land of Hungary, with an 
area of 8 sq. m. The pop. was 
largely Italian, but the suburb of 
Sushak across the river, and the 
surrounding area, were inhabited 
by Yugoslavs, chiefly Croats. Pop., 
pre-war, 53,896. 

Fiume’s mixed population of 
Italians, Croats, Magyars, and 
others made it a point of racial 
dispute. Long a small centre of 
coastwise trade, it came into pro- 
minence only when the Budapest- 
Zagreb-Fiume railway was built. 
Originally known as S. Vitus in 
Flumine, in 1465 it became a 
Haps burg possession. Charles VI 
declared it a free port in 1717, 
and in 1776, by a decree of Maria 
Theresa, it was handed over to 
Croatia. In 1807 it was incorpor- 
ated in Hungary. Two years later, 
under Napoleon, it became part of 
myna. In 1822 Fiume was re- 
stored to Hungary, but as a result 
of the Croatian national movement 
of 1848 was reunited to Croatia. 
In 1861 it was made autonomous. 
The Magyars favoured the Italian 
section of its inhabitants, and for 
nearly fifty years this union strove 
to prevent Slav predominance. 


r 



Flume. View -£rom the sea of this Adriatic port, ceded to Yugoslavia by Italy in 

1947. Its Yugoslav name is Eijeka 


After the First Great War pos- 
session of Fiume became a burning 
question. Though not assigned to 
Italy by the treaty of London (1915), 
it was claimed as Italian because 
it contained a majority of Italian- 
speaking inhabitants. The Croats, 
and on their behalf the new Serb- 
Croat-Slovenegovernment, claimed 
it historically and on the ground 
that with Sushak it was inhabited 
by a majority of Southern Slavs. 

The feeling between Yugoslavia 
and Italy as to its possession be- 
came more strained. Matters came 
to a head when on Sept. 11, 1919, 
Gabriele d’Annunzio at the 

head of the Italian volunteers, 
seized Fiume and set up a national 
council or provisional government. 
On Nov. 12, 1920, the treaty of 
Rapallo, signed by the representa- 
tives of Italy and Yugoslavia, 
established an independent state 
of Fiume which was to be slightly 
larger than the district formerly 
incorporated in Hungary. In- 
surgents denounced the treaty, and 
d’Annunzio declared that Fiume 
was in a state of war with Italy, 
The government of the latter ex- 
pelled the insurgents. In 1924. by 
an agreement defining their rela- 
tions in regard to the Adriatic, 
Fiume was annexed by Italy, 
while Baross harbour and the Delta 
were annexed by Yugoslavia. One 
of the four docks of Fiume was 
to be leased to Yugoslavia for 50 
years in return for the yearly pay- 
ment of a fixed sum ; the railway 
station to be under a sort of 
international regime. 

Marshal Tito’s Yugoslav forces 
occupied Fiume (Yugoslav, Rijeka) 
on April 30, 1945. It was included 
in the territory ceded to Yugo- 
slavia by Italy under the peace 
treaty of 1947. 

Five Knights’ Case, The. Tidal 
in the court of king’s bench, Nov. 
22, 1627. Sir Thomas Darnell, with 
four other knights, Corbet, Earl, 
Hampden, and Heveningham, had 
been committed to the Fleet prison 
in March by warrant signed only 


by the attorney-general for refus- 
ing payment of the forced loan 
raised by Charles I. They applied 
for a writ of Habeas Corpus, de- 
manding that the warden of the 
fleet should bring them before the 
court of king’s bench and specify 
the cause of their committal. 

The case came on for argument 
and the gaoler returned that they 
were imprisoned by the king’s 
special command, i.e. for no stated 
offence ; and the court, presided 
over by Chief Justice Hyde, de- 
cided, Nov. 28, that this was 
sufficient ground for committal. 
The prisoners did not deny the 
right of the crown to imprison 
in certain circumstances without 
showing cause, but pleaded that 
they were imprisoned for refusing 
to subscribe to the forced loan, of 
which they denied the legality. 
See Forced Loan. 

Five Members, The. The 
five members of parliament whom 
Charles I tried to arrest, Jan. 4, 
1642. Relations between crown and 
commons were strained when the 
king ordered the attorney-general 
to prepare articles of impeachment 
against the five : John Hampden, 
John Pym, Denzil Holies, Sir 
Arthur Hazlerigg, and William 
Strode. This was done, one of the 
charges being that of levying war 
against the l3ng, and the house of 
lords was asked to order their 
arrest, a necessary preliminary to 
their trial before that body. This 
the peers refused to do, so the 
king went with the serjeant-at- 
arins to do it himself ; with him 
were about 300 attendants. 

He entered the house just as the 
warned members had escaped by 
river to the city, and asked the 
Speaker for them. LenthaU replied 
that he could only do as the house 
directed him, to which the king 
answered, “ T see all the birds are 
flown.” Next day Charles went 
to the city, but again he failed 
to secure the five. The impeach- 
ment was declared illegal. On 
Jan. 11 the members returned to 
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Westminster, a great concotirse of 
people, both on the river and on 
the banks, cheering their arrival. 

Five Mile Act. Act passed in 
1665 which forbade those ministers 
who had been expelled from their 
livings in 1662 to reside within five 
miles of any corporate town or 
teaching in any school. They could 
obtain relief only by subscribing to 
the Act of Uniformity and taking 
an oath that resistance to the king 
was unlawful. The Act was part of 
the Clarendon Code, and became 
inoperative by lapse of time. 

The name was applied also to an 
Act of 1593 by which popish 
recusants convicted of not going to 
church were forbidden to go more 
than five miles from home. Re- 
pealed in 1844, it had long been 
a dead letter. 

Five Nations. Name given to 
the Indian nation of the Iroquois, 
because it consisted of five tribes. 
These were Mohawks, Oneidas, 
Cayugas, Onondayas, and Senecas. 
Early in the 18th century they 
were joined by the Tuscaroras and 
were known as the Six Nations. 
(See Iroquois.) It is also the name 
of a volume of poems by Kipling, 
the five nations being the chief 
members of the British Empire. 

Fives. Game of handball. It is 
played either with the hare hand or 
with gloves, though at the present 
time almost invariably with the 


latter. The derivation of the word 
fives is doubtful, although varioiis 
suggestions have been made that it 
is^so called from the five fingers 
of the hand, or that it was played 
by five people on each side. 

Fives was popular early in the 
19th century, when it was played 
in closed spaces especially built for 
the purpose, and also in tennis 
courts. One of the most famous 
fives courts was in S. Martin-in- 
thc-Fields, and there is an old 
print representing fives in the 
tennis court in Leicester Fields, 
which gives some idea of the game 
as then played. A feature was that 
the ball was bounced on the 
ground, and then struck with the 
hand for the service. The ball 
nowadays is thrown up so that it 
touches first the back wall and t hen 
a side wall before the receiver hits 
it. William Hazlitt \s obituary of 
John Cavanagh, the Fives Player, 
which appeared in The Examiner, 
is the best-known piece in the 
literature of the game. 

In modern days fives is played 
chiefly in three forms of court, one 
being the Eton. The court, unique 
in several features, originated from 
part of the chapel at Eton against 
which the game used to be played. 
A buttress and some of the chapel 
steps gave rise to the prescait 
hazards in the court which afford 
so much interest and variety to the 




game. The court has three walls, 
and not long ago all courts were 
uncovered. Now there are a few 
courts covered by a pent-house 
roof. The game needs four players, 
and demands the highest skill and 
quickness of movement. 

A Rugby fives court, called after 
the school of that name, is a four- 
wallcd building covered with a roof. 
The walls are all plain, except that 
on the front wall there is a ledge 
or board, above which the bS) 
must be struck to be in play. 
The game is played at most public 
schools ; the rules were revised 
and brought up to date in 1913. 
Winchester fives is similar to the 
Rugby ganie, except that in the 
left-hand side wall of the court 
there is a projecting buttress 
which forms a hazard. Courts of 
this kind exist only in one or two 
places outside Winchester. Like 
the Rugby game, it can be played 
by one or two players a side. The 
service is given by one player 
throwing the ball on to the wall 
His adversary can refuse any ser- 
vice, but if he does not refuse it, 
ho must Jiit the ball on to the right- 
liand side wall, and then on to the 
front w’all above tht‘ ledge or line. 

In all varieties, after the rules of 
servicte hav(^ been complied with, 
the game pnxicc'ds by rallies, Le. 
the ball is n'turned on the volley or 
aft(T one bounce and must go 
above the ledge. The player who 
first fails to do this loses the rally, 
and cither yields the service to 
another player or, if he was the 
receiver, loses a point. A game 
consists of 15 points. The ball is 
made like a rackets ball The 
foundation is of cloth, bound tight- 
ly round with twine and covered 
with white kid. The weight of the 
ball in Eton fives is IJ oz. and in 
Rugby IJ- oz. Apart from its 
vogu(^ in public schools, the game 
is popular in the north of England, 
specially prepared courts or alleys 
being in use in co, Durham. 

Five Towns, The. Name 
given in various novels by Arnold 
Bennett (q.v.), a native of the dis- 
trict, to the towns of the Potteries 
district of Staffordshire. In reality 
there were six separate towns— 
Stoke-upon-Trent, Hanley, Burs- 
lem, Tunstall, Longton, and Fen- 
ton — federated in 1910 into one 
administrative co. borough which 
became the city of &oke-on- 
Trent (q.v.) in 1930. Bennett’s 
five were thinly disguised as 
Knype, Han bridge, Bursley, Long- 
shaw, and Turnnill ; and he ex- 
tended the topographical analogy 
in other details, e,g, Waterloo 
Road, from Burslera to Coat- 




hridse, became Trafalgar Road, 
from Bursley to Bleakridge. No- 
vels introducing the Five Towns 
include The Old Wives Tale, 
Clayhanger, Hilda 
These Twain, The Card, Whom 
God Hath Joined, Anna of the 
F.T., Leonora, and Helen with the 
High Hand ; there are also three 
volumes of short stories. Tales of 
the F T., The Matador of the F.T., 
Tnd The Grim Smile of the F.T. 

Five Year Plans. Form of 
economic planning developed in 
the U.S.S.R. The first plan, 1927- 
1932, provided for the creation of 
basic industries under a central 
planning ofBce. The second, 
1932-37, and third, 1937-42, dealt 
mainly with the processing indus- 
tries and the production of articles 
for the home market. The fourth 
plan, 1946-50 inclusive, had as 
its objectives the rehabilitation 
of war-devastated districts, the 
restoration of industry and agri- 
culture, and the surpassing of the 
pre-war level of production. 

The first three programmes were 
fulfilled in the main, but at the 
cost of great ‘privation inflicted on 
the population and the retention 
of a low standard of living. By 
1938 industrial production was 
nine times greater than in 1913 ; 
but agricultural developments 
were not in proportion, the peas- 
ants having destroyed large num- 
bers of stock and wasted grain in 
face of forced collectivisation. 
The five year plans were based on 
the principle that the Soviet Union 
must be self-sufficient, foreign 
trade being taken into account 
only where the acquisition of 
foreign currency was necessary. 
The fourth programme called for 
an increase in industrial output 
of 48 p.c. as compared with 1940, 
in farm produce of 27 p.c. Each 
republic was allotted a “ target ” 
figure for its industries and a 
capital sum for the execution of 
its task. 

The development of the iron and 
steel centres of the Urals, Siberia, 
and the Far East continued ; 
new mines and plants expanded 
the non-ferrous metal industry, 
especially in Central Asia, N. 
Urals, and E. Siberia. New mines 
were projected in the Moscow 
and Pechora coalfields, and vastly 
increased production was ex- 
pected from the Kuznetsk basin, 
Urals, Ukraine, Caucasus, and 
Central Asia. Maximum develop- 
ment of petroleum extraction and 
refining was ordered in the east 
as well as in the Ukraine. Thirty 
hydro-electric stations were to be 
erected ; and by 1950 the pro- 


duction of synthetic rubber was to 
be doubled ; transport and commu- 
nications were to be restored and 
improved. The planning commis- 
sion’s report in 1951 claimed that 
the plan’s aims had been not only ful- 
filled, but exceeded. Similar detailed 
five year programmes continued to 
co-ordinate the Soviet economy. 

The idea was later adopted and 
adapted by other countries, e.g. 
under the European Recovery 
Programme and the Colombo Plan 
(gq.v.). 

Fixation. Term used in psycho- 
logy to denote the arrest of an 
instinct during its growdb at some 
point short of maturity, with the 
result that the emotions which 
should accompany the functioning 
of the instinct retain or regress to a 
childish form. A mother-fixated 
man seeks in all his love objects 
the mothem who gives all and asks 
little or nothing in return. Comult 
Psycho-Analysis, E. Glover, 1939. 

^xed Oils. Term used by the 
old alchemists and still current 
in pharmacy. They constitute a 
homogeneous group of oils present 
in animal and vegetable organisms. 
Olivo oil. almond oil, linseed oil, 
castor oil, have been known from 
earliest times and valued for their 
emollient and other properties 
when used externally. Cod liver 
oil and castor oil have long enjoyed 
reputations for their medicinal pro- 
perties. All members of the group 
are more generally described under 
Fatty Oils. 

Fixture (Lat. Jigere, to fix). 
Term used in English law for a 
thing of a chattel nature which is 
affixed to the freehold, so as to be- 
come part of it, and, therefore, to 
become realty and not personalty. 
Sometimes these things can be re- 
moved again by the people who put 
them there, so that they become 
personal property again, and some- 
times not. Practically, questions 
about fixtures become important 
as between landlord and tenant, 
between the devisee and the person- 
al representative of a deceased, and 
between the representative of the 
-owner of a particular estate, e.g. a 
tenant for life, and the ultimate 
owner. In the second case the 
devisee is entitled to all fixtures, 
but in the third the personal 
representative may remove those 
put up for ornament or trade if he 
can do so easily. 

As between landlord and tenant 
the right of removal is stronger. 
A tenant is entitled to remove all 
fixtures put up by him for orna- 
ment or convenience which can be 
removed without much damage 
to the premises, e.p. marble mantel- 


pieces, pier-glasses, tapestry, grates, 
etc., or cupboards fixed "in hold- 
fasts. The tenant may remove 
trade fixtures unless in so doing 
he causes serious damage to the 
property. Similarly agricultural 
fixtures can be removed, but the 
tenant must make good any dam- 
age he does. A tenant must remove 
his fixtures before his tenancy ex- 
pires — he cannot go back after- 
wards and take them away. If he 
leaves them behind he has no 
claim to them, or to compensation 
for them, as many people suppose ; 
nor can he demand that a succeed- 
ing tenant shall pay for them. 
They are the landlord’s property. 
See Landlord ; Tenant. 

Fizeau’s Experiment. This 
experiment was made by A. H. L. 
Fizeau (1819-96) to determine the 
velocity of light. The apparatus 
consisted of a toothed wheel, which 
was made to revolve at a definite 
speed. The teeth of the wheel cut 
off the view from a light when a 
certain speed was reached, and 
enabled calculations to be made of 
the time taken for the light to 
travel from its source to a distant 
mirror and back again. See Light. 

Fjord, See Fiord. 

Flaccns. Name of a Roman 
family. The following were import- 
ant : (1) Quintus Fulvius, Roman 
general in the second Punic War. 
Together with his colleague, Appius 
Claudius Pulcher, he captured 
Capua in 212. (2) Marcus Fulvius, 
one of the commissioners ap- 
pointed to carry out the agrarian 
measures of Tiberius Gracchus, 
who met his death, with Gaiua 
Gracchus, in 121. (3) Marcus 

Verrius, a grammarian in the 
reign of Augustus, the author of a 
work on the Meaning of Words, 
abridged by Festus The 

poets Horace and Valerius also be- 
longed to the family. See Horace ; 
Valerius. 

Flacius OR Vr.AoioH, Matthias 
(1520-75). Lutheran divine. Born 
at Albona, Illyria, March 3, 1620, 

he studied lan- 
guages in Ven- 
ice, and theo- 
logy at Basel, 
Augsburg, and 
Wittenberg, 
where he came 
under the in- 
fluence of Lu- 
ther and Me- 
Matthias Flacixis, lanchthon,and 

Lutoeran divine appointed 

professor of Hebrew in 1554. 
Henceforth he was involved in a 
series of controversies, siding with 
Luther against Melanchthon. He 
settled in turn at Magdeburg, Jena, 
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where he was professor of theology. 
Ratisbon, Antwerp, Strasbourg, 
and Frankfort-on-the-Main, where 
he died in poverty, March 11, 1575. 

One of the charges against 
Flacius was that of Manichaeism, 
based on his statement that sin 
w'-as inherent in human nature from 
the Fall. The work in which this 
appeared, Clavis Scripturae Sacrae 
(Key to Holy Scripture), 1567, 
formed the basis of biblical her- 
meneutics, a term defining the 
principles and laws governing 
biblical interpretation as disting- 
uished from exegesis (q.v.). Other 
works of Flacius replied to the 
Roman objection to the Reforma- 
tion as a mere innovation, and 
traced Church history from an 
evangelical standpoint. 

Flag {Jns). A large genus of 
perennial herbs. Of the family 
Iridaceae, they are natives of 
the N. temperate regions. The 
species form two groups : one in 
which the rush- like foliage dies 
down each autumn, and the life of 
the plant is continued by a long 
”1 bulb-like root- 
stock ; the 
other in which 



the thick, 
sword - shaped 
leaves arise 


from stout, 
slightly creep- 
ing rhizomes. 
The term flag 
is generally 
applied to 
members of 
the second 
group, the 
others being 
spoken of by 
the name Iris 
(q.v.). The 
leaves enfold 
each other at 
the base, and 
from their 
midst rises 
the flower 
stem, bearing 
the large 
brightly col- 
oured flowers. 



Flag. Yellow Flag, 
Iris pseudacorus, 
showing the tall 
sword-like leave>s ; 
top, flower of 
Iris foetidissima 


There are three 
sepals and three petals, the sepals 
much larger than the petals, and 
the stigmas expanded to look like 
petals. The yellow flag (/. p,ieU‘ 
dacorus) is common in ditches and 
marshes. The blue flag (7. ger- 
'manica)y so common in gardens, 
is wild in S. and Central Europe. 
The seed vessel is a large, leathery 
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capsule, splitting when ripe into 
three pod-like divisions, packed 
with largo flattened seeds. 

Flag. A sheet of stuff, parti- 
coloured, or of a single colour, 
plain or bearing symbols, and 
flown from a staff or halyard. 
Flags may be national or personal. 
They were knowm to the ancients, 
though the standard or symbol 
placed on the top of a staff, 'like 
the Roman eagles, was more 
common. This was followed by 
the gonfalon type, and then by the 
guidon, a small piece of stuff at- 
tached to a lance. In medieval 
days the shapes and sizes of flags 
were diverse, but were soon 
strictly regulated. The standard 
was a large and long flag, often 
with one, two, or more points, 
parti-coloured and deeoraietl with 
crests, badges, and devices. The 
banner was large and square, or 
rectangular, emblazoned w'ith ar- 
morial devices, and denoted that 
the bearer w'as entitled to levy 
and lead troops. 

The standard with one point was 
known as the guidehommo (abbre- 
viated into guidon) ; tlie ancient 
was a small guidon ; the pennon 
(bearing badges and motto only) 
was half the size of the guidon, 
and had one tail ; the pendjint was 
the ship’s guidon ; the pennoncellc 
or pencil, a small pennon, at- 
tached to a lance and usually 
bearing a single heraldic symbol ; 
the pavon was a triangle, with 
horizontal base, the banderolle 
a long narrow flag or streamer, 
such as the modern pennant. 

National flags evolved slowly. 
The English white flag with the 
rod cross of S. George appears 
to have been introduced by 
Richard I on his return from the 
East, but it long appeared side 
by side with many others, in- 
cluding the royal armorial banner. 
The British national flag is the 
Union Jack (q.v.). The white 
ensign, consisting of the red cross 
of S. George and the union flag 
in the jack, or upper left quarter, 
may be worn only by ships of the 
Royal Navy and yachts of the 
Royal Yacht Squadron. a’lie 
blue ensign is the flag of the 
Royal Naval Reserve, worn only 
by merchant ships whose com- 
manders and a certain proportion 
of the crew are members. Sub- 
ject to conditions, 37 British yacht 
clubs are entitled to the blue 
ensign, and 32 to the blue ensign 
defaced with the club badge. 
Defaced with crossed swords in 
the fly, the blue ensign is worn 
by ships operated by the War 
office. The red ensign, which has 


flagellants 

a Union flag in the jack i. 

Hag of the merchant navy aSd 
may bo worn by six British yacht 

M with 

the club badge. 

Yacht clubs entitled to fly the 
blue or red ensigns must have an 
Admiralty permit, the issue of 
which dep^ends upon strict con- 
ditions. The yacht must be 
rogistorod at a British port and 
owned ^ by a British subioet 
belonging to ono of the oluba 
recognized in the Navy List, 
Warrants arc granted only to 
yachts used for cruising, and 
should a yacht be turned to com- 
mercial purposes the permit is at 
once withdrawn. Admiralty regu- 
lations. prohibit the wearing of 
eiLsigns without warrant on the 
Upper Thames, the Norfolk 
Broads, or Cumberland lakes, or 
any other tidal waters, rivers, 
lakes, or inland waters. 

By the Merchant Shipping Act 
of 1894, no British merchant ship 
may ily at the stern any flag 
except the red ensign, unless her 
master is entitled to the blue 
ensign. In no circumstances may 
either ensign carry a house-badge 
or other distinctive mark. Most 
British d()ininion and colonial flags 
consist of the blue or rod ensigns 
with a Union flag in the jack and 
national emblems or shields 
in the centre or fly. Regimental 
flags have a field the colour of 
the regimental facings, and the 
r<*ginient’H badge and battle- 
honours in the centre, iice Colours ; 
Ensign, 

_ Flagellants (Lat. flagellum, 
little whip). Name given to various 
ascetic bodies in the R.C. Church 
whose mlherents practised flogging 
themselves or one another as a 
means of (iisciplining the flesh and 
promoting spiritual growth. They 
arose in Italy in the 13th century, 
and continued to break out 
Hfioradioally for about 150 years, 
(ino of thoir chief leaders was 
(Cardinal Peter Damiani, who 
taught that a vigorous scourging 
was worth many years of ordinary 
self-denial and mortification. In 
1260 there was a great outbreak 
of this form of fanaticism at 
Perugia, and in the following 
century it caused trouble in 
Germany and Hungary. 

When the Black Death swept 
over Europe in 1348, the Flagel- 
lants had a groat revival, and held 
processions through the streets 
stripped to the waist and singing 
penitential psalms. A halt was 
called at intervals, and all scourged 
one another in turn. About 120 of 
these enthusiasts reached London, 
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but won no followers in England. 
They y'ei’C denounced by Pope 
Clement VI, and finally suppressed 
by tlie Inquisition. 

Flagellata or Mastigophora. 
Sub-division of the protozoa. 
Found in stagnant water, they 
have “ whiplike ” threads of pro- 
toplasm which by their lashing 
movements propel the animal 
through the water. 

Flagellum. A filamentous pro- 
toplasmic outgrowth arising singly 
or among a few of its kind from 
the surface of a cell in which a 
basal granule occurs near the 
point of attachment. The recipro- 
cating or spiral movement of a 
flagellum, un- , 
lilce that of a 
cilium, is in- 
dependent of 
the motion of 
any other 
structure of 
the same land 
which may be 
present, but 
similarly in- 
duces relative 
or actual 
movement in 
the liquid into 
which it pro- 
jects. Both 
flagella and 
cilia may pos- 
sibly be sensi- 
tive to con- 
tact stimuli. 

Flageolet 
(Fr.). Wind 
instrument of 
flute tone, 
played verti- 
cally througli 
a mouth-tube. 

The modern 
instrument 
has a separate 
mouthpiece. 


iO 


IQi 


Flageolet. Left, 17th 
century instrument ; 
the open circles show 
thumb positions at 
back of tube. Right, 
modern flageolet with 
four keys 


but those of 
the 17th century had the blowing 
hole on a sloped end of the main 
tube, like the present-day penny 
whistle. The true 17th century 
flageolet had two of its six finger- 
holes at the hack ; these were 
governed by the jdayer’s thumbs. 
See Recorder. 

Flag Lieutenant. Lieutenant 
in the Royal Navy appointed to 
act as aide-de-oamp to an admiral, 
and usually a specialist in signal- 
ling. His insignia consists of the 
aiguillctte or golden cord on his 
left breast. 

Flag Officer. Naval offleer of 
the rank of rear-admiral or above 
who is ozititled to hoist a flag on 
board ship to denote his command. 
There are four grades of 


flag 


officer in the Royal Navy : rear- 
admiral, vice-admiral, admiral, 
and admiral of the fleet. The flags 
are : rear-admiral’s, S. George’s 
cross with two red balls, flown 
at the mizzen ; vice-admiral’s, 

S. George’s cross with one red 
ball, flown at the foremast ; 
admiral’s, S. George’s cross, flown 
at the mainmast ; and admiral of 
the fleet, Union Jack. They are 
derived from the banners which 
were flown on board ship in the 
days when generals held the 
principal commands at sea. A 
commodore or other senior oflider 
below the rank of rear-admiral 
flies a pennant or burgee when in 
command of a squadron. 

Flagship. Vessel in which a 
flag officer is accommodated, and 
in which he flies a distinctive flag 
to indicate the ship to which 
others must look for signals. A 
single fleet may have many flag- 
ships, according to the number of 
its tactical units. The tactical unit 
is a division of four ships, usually 
with a rear-admiral in command ; 
and two divisions make a squad- 
ron, over which is a vice-admiral, 
who also has charge of one of the 
two divisions. A number of battle 
squadrons, with their attendant 
craft, make up a fleet, the com- 
mander -in-chief, as a rule, flying 
his flag in a vessel which is out- 
side the divisional formation, and 
at liberty to place herself where 
she chooses. 

At the principal home naval 
stations the flag of the local 
commander-in-chief is flown in an 
old warship, i.e. the Victory at 
Portsmouth, the Impregnable at 
Devouport, the Pembroke at 
Chatham, and the Crescent at 
Rosyth, but the officer lives in an 
official residence ashore. Most of 
the senior departmental officers in 
flagships, i.e those chosen for staff, 
gunnery, torpedo, navigation, or 
engineering duties, receive a special 
flag allowance in addition to their 
pay. Vessels that are not flagships 
are sometimes called private ships. 
See Battleship ; Navy. 

Flagstaff. City of Arizona, 
U.S.A., the co. seat of Coconino 
CO. Situated at an altitude of 
6,907 ft., it is bn the main Ime of 
the Atchison, Topeka, and Santa 
E6 rly. and has an airport. It is in 
an area of national parks, forests, 
and monuments, Indian reserva- 
tions, and sheep ^ind cattle ranches, 
and is the centre for tourists 
visiting the Grand Canyon, 
Painted Desert, Petrified Forest, 
etc. Flagstaff trades in livestock 
and lumber. Dry farming is 
carried out in the surrounding 


country. First settled by white 
men in 1876, it was incorporated 
as a city in 1928. At the census of 
1950 Flagstaff had a population 
of 7,663. 

Flagstone. Fine-grained argil- 
laceous sandstone, which splits 
easily in slabby fashion along the 
bedding plane. Fine sandstones 
which do not show this so-called 
lamination are sometimes included 
under the same name. Flagstones 
are^ composed mainly of minute 
grains of quartz, but generally 
contain also some feldspathic and 
micaceous material. The colour of 
flags varies from almost white to 
grey or yellow; while the mica * 
flakes, if present, give the stone 
a sparkling ajipearance in the sun- 
light. Their fine, even texture, 
their strength, and the readiness 
with which they break into blocks 
of convenient size make them 
suitable for use as building stones. 

Flagstones are mainly used, 
however, for paving-stones, kerb- 
stones, hearths, sills, and steps, 
and those varieties which split into 
very thin layers, for roofing. 

Flaherty, Robert Joseph 
.(1884-1951). American film direc- 
tor. Born in Michigan and educa- 
ted at Upper Canada College, 
Toronto, he led four expeditions 
into subarctic eastern Canada, ex- 
plored and mapped the archipelago 
known as Belcher Islands, Hudson 
Bay, and also the unknown lands 
of N. Ungava. In 1920 he entered 
the film industry, later producing 
Nanook of the North, a picture 
dealing with the Eskimos of Hudson 
Bay. Then he made Moana, a study 
of the Samoan Islands. His finest 
films included Tabu (1929-31); 
Man of Aran (1932-34) ; Elephant 
Boy (1935) ; The Land (1939^1), 
made for the U.S. department of 
agriculture. He died July 23, 1951. 

Flail (Lat. flagellum, little 
whip). A hand implement for 
threshing. It is now little used 
in the U.K., except on a small 
scale for flax or when separating 
peas and beans for seed. It is still 
in use in e.g. Italy. It consists of a 
shaft or handle, commonly made 
of ash, and a swingle (swiple) of 
some hard, non-splitting wood. 
The two are fixed together so that 
the swingle can move freely, this 
being effected either by leather 
thongs or by interlocking an ash 
swivel on the shaft with a leather 
loop on the swingle. 

Flak (German FLieg^er-Afeuze/ir- 
Kawozze, cannon against aircraft). 
Anti-aircraft fire ;• specifically, the 
actual projectile and its fragmenta- 
tion after exploding. During the 

TO 
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Flamlwrough Head. Promontory on the E. Yorks 
coast, with chalk cliffs rising to 450 ft. 


Second Great War the 
term flak was at first 
used by R.A.F. crews 
in reference to “ flam- 
ing onions,” German 
incendiary shells fired 
in bursts and resem- 
bling a string of onions. 

Later the word indi- 
cated any A.A. fire, 
friendly or hostile. 

A flak ship was a 
small German craft 
mounting anti-aircraft 
guns, used in the Sec- 
ond Great War to pro- 
tect small coastal con- 
^ voys or ships in har- 
bour. 

A flak tower (Ger. 

FlaHurm) was a con- 
crete tower mounting 
heavy and light A.A. 
guns, built by the Ger- 
mans for the defence of cities and and its revolviim light is visible 
other specific targets. Some flak for 21 m. Flamborough villa^'e 
towers in Berlin were over 100 ft. largely inhabited by fishermen, ""is 
high and had at their base public some miles inland. The neighbour- 
air-raid shelters. Similar towers, hood of the lighthouse has been 
but constructed of steel, mounted greatly marred by the indiscrim- 
on caissons, and grouped in fives mate building of small houses and 
connected by catwalks, were set bungalows, 
up in the Thames estuary for the Flamboyant (Fr., flaming). In 
protection of ships assembling for architecture, a development of late 
convoy. These mounted heavy and French Gothic. It owes its name 
light A.A. artillery and were jointly to the flame-shaped openings in 
manned by the R.N. and the tracery which were its chief char- 
R.A. They were retained after acteristic, TheperiodofFlamboy- 
the Second Great War and manned ant was the late 15th and early 
by army maintenance parties. 16th centuries. The style hardly 

penetrated to Great Britain, 
chief mmister of though some of the flowing tracery 
William Rufus. Son of a Norman in Chester cathedral approximates 
priest, he was made chaplain to to it. Among French examples are 
the bishop of London, and after the church of S. Maclou at Rouen, 
William II s accession became his and part of Tours cathedral, 
principal adviser, especially in Flame, Gaseous matter raised 
nnancial matters. In 1099 he was to a temperature at which it be- 
made bishop of Durham. He in- comes self-luminous, as a result of 
curred unpopularity by his extor- combustion. Some gases inflame 
tionate fiscal methods, and after spontaneously because the ignition 
thedeathof Rufus was imprisoned, temperature is as low as the ordi- 
but escaped to Normandy, where nary temperature of the air. Ex- 
he became ^shop of Lisieux. He amples are cacodyl, phosphorus 

r? dihydride, and zinc ethyl. As a 

..he battle of Tmchebrai. rule, however, the temperature of 

Flamborough Head. A pro- the gas must be raised before the 
montory on the E, coast of York- chemical reaction with the oxygen 
shire, Ei^land, forming the N. of the atmosphere takes place. An 

agency which lowers the tempera- 
chalk cliffs, rising to 450 ft., are ture below ignition point puts out 
pierced by a number of caves, and the flame ; a copper helix placed in 
the action of the sea has fashioned a candle flame extracts heat so 

Tnf ® fantastic shapes, rapidly that the flame is extin- 
The cliffs are a breeding place for guished. 

innumerable sea birds, and the This cooling action is used in the 
collection of eggs in late May and Davy miners’ safetv lamii, where 
early June is^ a traditional and the wire gauze prevents the flam© 
perilous local industry, especially from being communicated to the 
in the neighbourhood of Speeton inflammable fire-damn in the mine, 
and Bempton, to the N. The ight- It has long been knuW that ordh 
house IS ^14 ft. above sea level, nary flames are hollow and that 
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there are “solid” flames where 
the complex molecule of a gas is 
by combustion broken up into 
simpler forms, e.g, in burning 
nitrogen trichloride. Berzelius 
pointed out that a candle or hy- 
drocarbon flame shows four dis 
tinct regions : (J) the dark central 
region, (2) the yellow region, (3) 
the blue region, and (4) the faintly 
luminous portion. The dark por- 
tion consists of unburnt gases, 
whilst the yellow portion occupy^ 
ing the greatest part of the flame 
is the luminous portion. 

The temperature of a flame de- 
pends upon the heats of combina- 
tion of the constituents and the 
specific heats of the products of the 
combination. The 1 emperature of 
sulphur burning in air is compara- 
tively low, whereas an oxv-acety- 
lene flame reaches 2,500° C. Oxi- 
dation of substances like phos- 
phorus may give rise to chemi- 
luminescence at low temperatures, 
and thus to cool flames. The 
colour of a flame is not as a rule in- 
dicative of the calorific power. The 
yellow gas flame is converted into 
a hotter non-luminous ilame by the 
admixture of air, such burners, 
knowm as Bunsen burners, being 
used for heating operations in the 
laboratory and the kitchen. 

A sensitive flame is a gas flame 
produced by a pin-hole burner in 
which the pressure of the gas has 
been increased till it is on the point 
of flaring. This long, thin flame is 
a sensitive detector of sound 
waves, particularly of those of high 
pitch and tiny amplitude. When a 
train of these sound waves im- 
pinges on the sensitive flame it 
flares and suddenly shortens. See 
Fire ; Heat. 

Flame Cell. A specialised cell 
found in many flat-worms {Platy- 
helminthes). It is hollow and is pro- 
vided with cilia on the inner sur- 
face. Excretory products are 
collected by the cell, passed into 
its cavity, and wafted down by 
the cilia to other drainpipe-shaped 
cells which, joined end to end, 
provide a passage to the outside. 
Its name is derived from the 
flickering motion of the cilia which, 
seen under a microscope, some- 
what resembles the flickering of a 
flame. 

Flame-flower ok Rkd-uot 
Poker {Kniphofm uvaria). Peren- 
nial herb of the family Liliaceae. 
It is a native of S. Africa. The 
leaves, which grow in a compact 
tuft from the root, are long, nar- 
row, and of tough consistency ; 
they are channelled above and 
keeled below, the keel and the 
edges finely toothed. The brilliant 
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FLAME WEAPON 




Flame-flower or Red- 
hot Poker 


red, tubular 
flowers are dis- 
]>osed in a close 
oval spike, at 
the summit of 
a stem 3 ft. or 
4 ft. high. The 
aspect of the 
flowers gives 
the herb its 
d escriptive 
name. 

Flamen. In 

ancient Rome, 
a priest de- 
voted to the 
service of a 
particular god. 
The chief of 
these priests, 
who had to 


belong to the patrician order, was 
the flamen Dialis or priest of Jupi- 
ter. Not only the flamen Dialis him- 
self, but his \vife, who was called 
Flaminica, and the whole house- 
hold were regarded as consecrated 
to the god. 

Flame Weapon. Reservoir of 
inflammable oil wliich can be 
thrown to a distance in the form 
of a spray of fire. The oil is forced 
through a nozzle by means of gas 
or compressed air contained in a 
subsidiary reservoir and is ignited 
by a trigger-controlled device 
fitted to the end of the nozzle. 
Flame has been utilised as a 
weapon of war from ancient times. 
The Greeks had their Greek Fire, 
and as early as 250 B.o, the Ro- 
mans devised containers of chemi- 
cals which were catapulted 
amongst enemy troops and ignited 
into flame upon contact with the 
ground. A common form of de- 
fence was to instal containers of 
chemicals in front of static mili- 
tary posi.ions and ignite them in 
the path of advancing troops. 


used them m large numbers when flame traps; these consisted of 

Franjr^i^^ic) 4 n ^^^4 perforated pipes laid down each 

the tn nl introduced side of a coastal gap and fed from 

pressure underground reservoirs so that 

1 sprayed over 

temperature of the whole area. 

1 r;i ^ development of the old-time 
Italy had flame-throwers moimted fougasse, or mine, which dis- 

^ if tankettes. Russia in- charged oil instead of metal, and 
sta ed them m the rnodified 6-ton a hedgehog fougasse which coukF 
tank which she used against the be hidden behind a’ wall or rise in 
Mannerheim line in the Russo- the ground and electrically fired 
rmnish campaign of 1939-40. to jump over it and burst into 
1 he British army had no flame- flame, were used in conjunction 
throw eis m France in 1940, but with the anti-tank traps dug 
shortly after the evacuation of the throughout Great Britain. When 
army from Dunkirk there was erected vertically, these weapons 
formed a petroleum .w'arfare de- projected a flame 200 ft. into the 
partment to develop the applica- air, and when laid along the 
tion of these weapons, chiefly as a ground shot blazing oil to 150 ft. 

at a temperature 
of 1,500° C. For 
the defence of 
aerodromes, a 
flame-throwing 
armoured car was 
developed ; it pro- 
jected flame ver- 
tically or along 
the ground. The 
Germans took 
such a serious 
view of these 
weapons that 
many troops 
training to take 
part in the 
invasion were 
equipped with 
Flamen. Members of the College of Flamens, from the asbestos suits. 

Altar of Peace set up in Rome by Augustus In 1942 the 

Vffizi Oallery, Florence , i 

petroleum war- 

defensive measure against the fare department began experiment- 
threatened German invasion. A ing in the design of mobile flame- 
“ sea flame barrier ” was set up at weapons for the eventual Allied 
vulnerable points on the S. coast invasion of the Continent. No 
by piping oil out to sea beyond hint of possession of these 



the low tide mark to form surface 
pools that could be fired by passing 


weapons was allowed to escape 
untU D-day, when they burned 


*. i c? — ’ — 

through the pipes a chemical and blasted their way through the 


With the development of fire- 
arms, flame weapons gradually fell 
into disuse. They were revived in 
the First Great War when the 
Germans introduced the Flaon^ 
rnenwerfeTf a type of blow-lamp 
originally intended for cutting' 
paths through barbed wire by 
melting the strands. During the 
attack on Hooge in 1916 the 
weapon was used against infantry, 
and subsequently it was used 
in trench fighting. Similar fiame- 
throwing equipment was later 
adopted by the Allied armies. The 
largest type of flame-thrower held 
nearly 350 pints of oil, and the 
smallest 16 pints. A special device 
was installed on one of the British 


which ignited on contact with sea defence. The heaviest of them was 
water. Gaps on rocky parts of the the Crocodile. The nozzle and 
coast were protected by defile controls were mounted in a 



||||||||||||||||||||[|||||||[||[|||||||||||||||||||||||||||[|^ 

Germany continued the develop- Flame Weapon. The Oiocodile, a flame-thrower fltted to a Churchill tank, firing 
ment of flame-throwers and low to obliterate an objective 





FLAME WEAPON 


Flame Weapon. Wasp flame-thrower* 
in line abreast, risking the danger 
another's flame Jets 

Ohun'hill fuiik, fu<*l wm 

carn(‘<l in an iirnuniroti IrailtT aiul 
1 ruustVrr^Hl to tho tank ut u pros* 
aurn of .‘{IK) ll». por nq. in. Ihrotigh 
au annonrnd pipn in<‘orporat(a! 
with tiin towini' link. Thn link 
ninth* it jaiHsibh* {t>r f ho tn»}h*r to 
Ih* towfti (♦vcr any ;j:roun«l that 
thn tank w'ouhl travfl ov«*r. Ilia 
jnt hut! a rantn* nr-arly -IH) 

For fioHt* infantry f^npporf* fht* 
Whhj} wan t'Volvt’d. Witfi a raimn* 
i»f ITK) it ''iiH titt«*«l t*» a 

Htantinnf Bran t arruT. f ha ftu'I aial 

('oinprt'iHHtal yniM fank'^ ht inw nUo 
thtni'on. Froj4'rtofH nial 
tankn wt*n* family rtnno\ahh-. 
nhonhl it ht* iH’t't'*''»aiy tin* 
carrier to ro«nnn' it** noimal itMo. 
Thr Ltfolaioy ifam*’ thiowrr wjih 
an infantry *\\oa|«ni, rarn«’<i mto 
tt^^tjon *»n a man’H hut'k. It hail « 
rini^-8!m|K*ti non* 
tainrr for thr find " 
luat a jtpIn’Hral 
('ontainnr for thn 

taiiiiprrHHial plan, 

Th*^ fhtnio w«H 
l»rojt*fioi| from a 
liiiml k'nn nhn h 
infori«»mt«Hl an 
ignitink nirndam' 
iwin. Thr Lifr 
buoy hat I a ninkn 
of 50yii«. anti wa« 

frw|nnntly 
t*y iiararhnlo 
Thm' 

0 * ihr»»Hor»» 
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and produced fiorco 
Hres in nooka and 
corncra of pill-boxcw 
and trtmclicH. Apart 
from their capacity for 
physical (h'V'ustation, 
thtw' hat I a. powerful 
psycholokical ctTcct . 
Srr also Inctmdiary 
Wcapt ms. 

Flamingo iFhnf iii- 

rnpti rtts). Order of 

lartri* birds, nearly rt'- 

lat t*d to the tiucks. 

'riu“V have cxtrcinelv 
• * 

ionk Icizs anti necks, 
ro.sy or scarh't plum- 
aku ^'i^b black im th<‘ 
wiuks, anti beaks 
sharply b<*nt tiown 
at an ankle. Adult 
Hpetdmens sinnct iincs 
»*\etM‘d b ft, in heikht . 
Out* Kurop<*an species, 
ft»ur <tr ti\ c American, 
ami one Afriean are 
known. 

Fl.iminkoes are 
watlmir hird^. an their 
hmk leyn and ni*ckM ‘au.*uo'*^t. and 
are found in kicat fh'tk'^ hy Hie 
margin of lake', ami nxt'i*^, feeding 
on molbea-H anti aquatic \e|L'eta« 
tioii. \\ hen feeding, the lininiuko'« 
heati ia tnrncti up'.ith* tiown an<l 
the euiveti f«*ak acts as a scoop 
ha' picking up footi, 'riic buds arc 
fuiily ‘troiik in Hikht. ami tan 
M\um VM'il. 'riie iichIh art' mmle *d 
mud. aiai when bmit oii lami 
rather m' » mhle hirye noup platcH. 
When coie4rm*cd In the watcj\ 
I la > ajc tall and eomiai. d’la* Ku« 
I'opcan tiamuii'M in common in tfte 
S. of blame and in >pain dmiuy 
the m' tuik Hi*a .on, and it ranges 
IhieUkh tn<»n> pait--* o| Afnea, H 
I’ti raiel\ w‘cn in Oieat Ihitain. 
*!*he name u lioin span. / mo a 'o, 
dcrivid fjom I»*it . liame, 

in ri'tf icnee to the i»ird*»! colour, 


attacking 
from one 


P'LAM lNlUs 

Flaming Onions, Incendiarv 
shells used primarily with a 
to scttmi^miircraaon fire. Thein 
candescent, projectiles are strung 
tniridjua and n'scnilfie a striae of 
plowiiui' onions. ° 

Flaminian Way (Latin: Via 
Hiuinma). 'I'l,,. Rroat north road 
ufan..,,.,,. Romo/Ittookitan^ 
from (,ams Maminins, censor in 
—II it.c., ami run from Rome to 
Anmimim via Narnia and Spote. 
tmm. It NtarL'd near the Capitol 
ami oroHsod tho Campus Martins 
ulont^ the hiKi followed by the 
mo(i(‘rn borKo, puHsing through the 
lorta, hlammia of imperial times 
and erossimi the Titier by the 
Miivian bridge (Fons Mulvius). 

Flamininns, Titus Quinctius 
bl. n.> me.). Unman genemk 
before, he was ,‘{0, he attained the 
consulship, and in U)7 B.c. defeated 
the Macedonians at C'ynoscophalae 
(i/.r.). A ch wer diplomatist and an 


(’oiiiti firt* round 
Eiimer% sn t}m 
ft|c| 


W#*i«ie. twpi m\h UUkmj 

^mwm mwiam li# mm^ mmmMi ^Um • B-wi 


f tamtngo. Adult ipeolmea* of the 
EuropeiQ Asmtiigo 

ml miter of the UreekB and their 
cull me, he was appoin tod to settle 
the n Hairs of that country. At the 
inthmiiui gantea in 106 h© pro- 
claimnl airdibfc great enthusiasm 
the iudejtendetieo of Greece, really 
tho exchiinge of a Eoman for a 
Miicedonmn miwter. After orashing 
the ,S|Mirlaii tyrant Nabis, he was 
honoured by a «p!©ndid triumph 
on tn« return to Eoma in IM. 
Ill |!*2 hi’ was again in Greece aud 
preuuited tlie pro-Kyrian party 
from Antbehus in h& 

^1 niggle agaiiirtt fiome. In Ifi^ 
Fh*mmiim« w'as siuit to d©man4 
the isiirreiider of Hannibal from 
Prusiiis, king of Hithynia. 

f lamimlnSf fUum (d. 217 n.oA 
Homan »tate»nittri. He introduced 
nn agrarnin law in 202, 

|«jf the rbstributbn 0 
riin<|uef*ai territory in 
find Henoiiian Gaul among 
libfaiaiis* I luring bf» oensorsllf: 
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in 220 he built the great Circus 
Flaminius and extended the Flam- 
inian Way {q-v.). He was one of the 
crenerals in command of the Roman 
army at the battle of the Trasimene 
lake in 217, in which he was slain. 

Flammarion, Camille (1842- 
1925). French astronomer. Born 
Feb. 25, 1842, at Montigny-le-Roi, 

he studied 
theology at 
Langres and 
Paris. In 1858 
ho entered the 
Paris observa- 
tory, and was 
a member of 
the Bureau des 
Longitudes in 
1 8 6 2. From 
1863 he edited 
Cosmos and 
L’ Astronomic. He carried out 

numerous observations, especially 
on Mars, at his private observa- 
tory at Juvisy. He won wide fame 
as a popular writer on astronomy, 
and founded the astronomical 
society of France in 1887. Among 
his books translated into English 
are : Popular Astronomy ; As- 
tronomy for Amateurs. He died 
June 4, 1925. 

Flammenwerfer. The German 
name for a type of flame-thrower 
first used at Hooge in 1916. See 
Flame Weapon. 

Flamsteed, John (1646-1719). 
An English astronomer. Born at 
Denby, Derbyshire, Aug. 19, 1646, 
he was edu- 
cated at Cam- 
bridge. From 
1684 he held 
the benefice of 
Burstow, Sur- 
rey. Devoting 
himself early 
to the study of 
astronomy, he 
was appointed 
king’s astro- ^ ^ 
nomer in 1075, with an annual 
salary of £100, and installed even- 
tually at the now Greenwich obser- 
vatory, begun in that year. His 
observations there gave Newton 
much help in the perfecting of his 
lunar theory, though there was 
much ill-feeling between the two 
men. Flamsteed’s chief work was 
the groat catalogue of the fixed 
stars, the origin of all later cata- 
logues, which was incomplete at 
his death on Dec. 31, 1719, but 
was published with his other 
observations in 1725. This work 
was edited by F. Baily, 1835. 

Flanagan and Allen. British 
music-hall comedians. Robert 
Winthrop (who adopted the name 
of Bud Flanagan), born Oct. 14. 


1896, and (William Ernest) 
Chesney Allen, born April 5, 1894, 
first appeared together in a revue 
entitled Us in 1926. They evolved 
a type of verbal humour which 
found full scope in the Crazy Gang 
— an entertainment first given in 
1931. Allen retired from the act in 
1946. They also wrote and sang 
sentimental songs, of which Under- 
neath the Arches was typical. 

Flanches or Flanques. In 
heraldry, the dexter and sinister 
sides of a shield cut off by curved 

lines, giving the 



Flanches, in 
heraldry 



middle an hour 
glass form. They 
are usually borne 
in pairs, and are 
classed among 
the sub-ordin- 
aries {q.v.). 

Flanders. 
That part of the 
Low Countries 
which is bounded roughly by the 
lower reaches of the river Scheldt, 
the Lys valley, and the coast from 
Calais to the Scheldt estuary. 
The political frontiers of Flanders 
have varied considerably, but most 
of this territory now lies in Bel- 
gium, and the old name is re- 
tained in the two provinces of W. 
Flanders (Flandre Occidentale), 
and E. Flanders (Flandre Orien- 
tale). The Flemish provs. are 
markedly different in character 
from the Walloon provs. of Bel- 
gium, being mainly peopled by 
peasants speaking Flemish, a 
branch of the Dutch language 
(when wu'itten, it is the same). 

That part of the Netherlands 
between the Scheldt estuary and 
the Belgian frontier is called 
Zealand Flanders ; and the French 
dept, of Nord, contiguous with 
the old French province of 
Flanders, remains very Flemish in 
character. The chief towns of W. 
Flanders are Bruges, Courtrai, 
Ostend, Roulers, Mouscron, Thielt, 
Fumes, Ypres, Dixmude ; of E. 
Flanders, Ghent, Alost, Audenarde, 
Eecloo, St. Nicholas, Termonde.W. 
Flanders, area, 1,248 sq. m. ; pop. 
est. 1,010,000. E. Flanders, area, 
1,147 sq. m. ; pop. est. 1,231,000. 

The Romans conquered the then 
inhabitants of modern Flanders, 
the Menapii and the Morini, about 
51 B.o. During the 7th century 
Christianity was introduced, chiefly 
by S. Bertinus, S. Omer, and 
S. Bavon. The treaty of Verdun, 
843, by which Charlemagne’s three 
grandsons partitioned his empire 
among themselves, gave most of 
Flanders to Charles the Bald of the 
W. Franks. Finding this part of 


his dominion constantly harassed 
by the Northmen or Normans, 
he entrusted its defence to Baldwin 
Bras - de - Fer (Iron - Arm), who 
founded the historic line of the 
counts of Flanders. The last of the 
direct line, Baldwin VII, died in 
1119, and Flanders passed to his 
cousin Charles, called the Good. 

In 1157 Count Thierry msigned 
in favour of his son Philip, who 
ruled with marked success, being 
largely responsible for the early 
economic prosperity of the great 
Flemish market towns of Bruges, 
Ypres, Ghent, etc., and who died 
crusading at Acre, 1191. He left his 
Flemish dominions to his sister 
Margaret of Hainault, who thus 
united the crowns of Flanders and 
Hainault, though ceding Artois to 
Philip Augustus of France. Her 
son, Baldwin IX (1171-1205), em- 
peror of Byzantium, succeeded her 
in 1194. His daughter, Joanna, 
was married to Ferdinand of Por- 
tugal, who resisted the suzerainty 
of France, but was disastrously 
defeated by Philip Augustus at 
Bou vines, 1214. 

After Joanna’s death, 1244, the 
kingdoms of Flanders and Hain- 
ault were torn by a war of succes- 
sion, and were eventually separated 
by the arbitration of S. Louis, who 
awarded Flanders to William of 
Dampierre, and Hainault to his 
stepson, John of Avesnes, 1246. 
Guy of Dampierre, who succeeded 
in 1280, waged war, in alliance with 
Edward I of England, against 
Philip the Fair of France. Sup- 
ported by popular feeling, directed 
by the Flemish patriots, Decon- 
ninck and Breydel, he routed the 
strong force of lYench knights 
near Courtrai, 1302, and for a time 
Flanders was definitely free from 
France. But under Louis of 
Nevers, 1322-46, it was again 
virtually a French fief. 

Resistance to French Rule 
The following period of internal 
dissensions was marked chiefly by 
the resistance of the Flemish com- 
munes to the arbitrary and extor- 
tionate rule of Louis II of Male, 
who succeeded in 1346. John 
and Philip van Artevelde {q.y.) 
hold a great place in Flemish 
history as spokesmen and leaders 
of the popular party, or White 
Hoods. By the autumn of 1382 
Philip had become very powerful 
in W. Flanders, established in 
Bruges, and assured of the people’s 
support. But at Roosebeke, Nov. 
27, 1382, he was utterly defeated 
by Louis with the aid of Charles 
VI of France. Thenceforth Louis 
ruled with a fi.rm hand until his 
death, 1385, when Flanders fell to 
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his daughter Margaret, wife of 
Philip the Bold of Burgundy. 

Flanders remained part of Bur- 
gundy until in 1477 the marriage 
of Mary of Burgundy to the em- 
peror Maximilian brought it into 
the possession of the house of 
Austria. In the period that fol- 
lowed, the great Flemish towns 
enjoyed their highest prosperity. In 
1555, the emperor Charles V passed 
the overlordship of Flanders to his 
son Philip (to whom in 1556 he also 
passed his Spanish possessions). 
The ensuing wars of independence 
wrecked Flemish prosperity. 

The treaty of Westphalia, 1648, 
recognized the freedom of the 
United Provinces, including Zee- 
land Flanders ; the rest of 
Flanders, which had been re- 
conquered by Spanish arms, re- 
mained in the possession of the 
Spanish crown until the treaty of 
Utrecht, 1713, gave it to the house 
of Austria, which lost it to France 
in 1794. French occupation ended 
in 1814, and all Flanders was part 
of the kingdom of the Netherlands 
until the recognition in 1839 of 
the kingdom of Belgium, which 
.included former Austrian Flanders. 

Neither these many changes of 
sovereignty, nor the unfortunate 
position of Flanders as a battle- 
field of the nations, has destroyed 
the individual character of the 
Flemings and their country. With- 
in Belgium, language conscious- 
ness is sharp, and the Flemish 
movement in favour of autonomy 
has considerable strength. It has 
won recognition of Flemish rights, 
linguistic and educational, and is 
an important factor in Belgian 
politics. 

Flanders, Battle of. Name 
given to one of the final battles of 
the W. front in the First Great 
War which brought about th(‘ 
military defeat of Germany by 
the Allies. It was fought Sept. 
28-Nov. 11, 1918. The heavy 
fighting in Flanders in 1914, some- 
times called the 1st battle of 
Flanders, is more generally known 
under the titles Ypres and Ysor. 
In the Second Great War, the 
Allied campaign in Flanders of 
May, 1940, which ended in tlie 
retreat upon Dunkirk, was also 
described as the battle of Flanders 
in the title of a popular semi- 
official account published the 
following year, but is dealt with 
in this work under British Exije- 
ditionary Force. 

In 1918, in accordance with the 
general plan of Foch, the Allied 
c.-in- c, a group of BtOgian. 
British, and French armies was 


placed under command of the 
king of the Belgians, and opened 
an attack on a front extend inu 
from Dixmudo to the 8. of the 
Ypres salient on the moi'iiing of 
Sept. 28. In spite of heavy rain, 
by Oct. 1 all the German main 
defensive line on the Flanders 
front wa.s penetrated to a dej)th 
of over 8 m. The Germans at once 
began prc'parations for the evacua- 
tion of the Flnnrlers coa.sf,, which 
they had at one time decided to 
annex permanently. 

After a pause for reorganization 
the Allies resumed the attack on 
Oct. 14 ; and a slow German re- 
treat along the whole front con- 
tinued up to the date of the 
armistice, Nov. 11. The Allied 
troops hafl to march and fight 
with German nvirguards in difii- 
cidt country with bad communica- 
tions. hlines w'ith delay-aetion 
fuses were left by the Germans at 
every cross-roads and at many 
points on the railways, and these 
exploded sonK‘tinu‘s weidcs 
their retirmnent. In the fii-st 
phase of th<j battle some 10,000 
German prisom'rs wctc taken ; in 
the second phase, sfune 18,0(10, 

Flanders Poppy. Arlifhial 
flower sold on Kenuanbranee Day, 
originally Nov. 11 (.somefimfs 
called Poppy Day) tosupjiort Karl 
Haig’s appeal fund for disal)h*d 
ex-8<‘rvie(‘m<‘n. The ncarlel wild 
poppy grows in such profusion in 
MamhTH that it was eho.sen as (h(‘ 
commemorative embhmi of this 
fund, which wa.s foumhul fo aid 
ex-servicemen of th<‘ First Great 
War. Scr Armisticte Day. 

Flandin, Kimkxo Najmu.iPion 
^ 809 '“76). French painter. Horn 
in Najiles, Aug. 15. IHttfl, he studied 
in Italy, and undiT Horace N'ernet 
in Paris, and travelled \vi<hdy iit 
the Fast. lb* painted many ifind' 
scapes, notably of VonU'(\ Athens, 
Algiers, and Gonstantinople, and 
wrote valuable aceouutH of his 
travels and archaeological din. 
eoveries. Ho was awartbsl th<* 
legion of Honour in IH42. and 
died Feb. 15, 1876. 

Flandin, Pieerk I^Itiknnk (b. 
1889), Fr(*neh fRditjeian. H«‘ was 
born in Paris, April 12. IHHih edu. 
cated at its univermfy. ami fuitereti 
the legal professhm, fn 1914 lie 
was elected deputy for Yonm% and 
later held many eMnvt apptunt- 
ments, ladng prime minister in 
1934 '35 and foreig i minister in 
1936. Of the mmlerate Right and 
with industrial and ftnancdal eon- 
n6Kionfi,heworke<l for a rapprwhe. 
ment lK*tweeri France ami Ger. 
many and was in favour of tiT- 
m mating the alliance with Grent 



P. E. Flandiu, 
French politician 


Brit ain.^ ,Uter the capitulation of 
tiled to the German-occupied 

hut in 
Dec. was ap- 
pointed for. 

minister 
m the Vichy 
government. 
He resigned 
Feb. 9, 1941. 
Arrested in 
Algeria, Oct. 
8. 1 944, he 
was interned 
Frosnes 
T> ■ , prison, “near 

Pans, aiui on ]\Iar<0i ], 1945, the 
ush court the sequoa- 

lour’vr 1* In 

I'lnnihn w,is found guilty 
Of national indignity ” by par 
th'ipatinginthe Vichy government 
and was smifenccd to five years’ 
lossnf(nvic rigiits; hutwasatonce 
e.ymernted in vmw of his pastser- 
vu’(‘s to the r(‘sistanco movement. 

Flandrin, <1han Hippolytb 
(1809 (M). Fnmch painter. Born 
at Lyons, March 2.3, 1809, son of a 
mmmfure painter, he studied there 
and at Paris under Ingres (q.v,) 

I )bt Hilling t h(' Grand Prix in 1832^ 
h(‘ went to Roims whence he re- 
turncfl in 1838 to Paris, andwas 
employed in the mural decoration 
of S. Sdverin, 1841, 8. Vincent-de- 
Paui, 18.76, uml other churches at 
1 hiris and (d.s(‘ w hen*. Later he took 
to port rait^.painting, among bis 
best works in this gWe being the 
fulldength portrait of Napoleon 
III, at \ ersailh's. He died of 
smallpox at Rome, March 21, 1804. 

Ilandrm, Jkan Paul (181D 
19<)2). French painter. A brother 
of d, H, Flandrin, he was born at 
Lyons, May 8, 1811, and studied 
uruier Ingres. Hi* was a prolific 
artist, his best work being of land- 
scapes. Among the most note- 
worthy are Solitude in the Sabine 
Mountains, 1852, in the Luxegr- 
hourg, Paris; I'he Hhdnc, 1857; 
Memlow nvtiv Mantua^ 1874; and 
Diggers at Work, 1884. He waS 
awarded the L<*gion of Honour 
in 1H56, and di<*d March 10, 1902. 

A projection which, 
guidi’s, strengthens, or affords 
means of attacdiment. FlangM 
uwh! ihr a nmnla^r of purposes, 
tlesigns taking many forms, 
prevent lateral movement 
belt or ro|>e the wliwls over 
it runs are oftiui {irovided 
eireumferentiai liHnges. Ari 
metlifwi is atlopHsI for wh©^ 
ning (HI rails, with the impof 
difl'erentH' that it is the tmTI 
memlw vvhteh is flanged, 
may nlwj be suitably positions 
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aive additional strength to steel 
beams and girders. A further pur* 
pose is that of joining two individ- 
ual members of a structure, e.g. 
water and gas pipes. In railway 
wheels the flanges are forged to 
shape, but for the production of 
o-irders or beams they are formed 
by hot rolling between rolls. Cast- 
ing is a third method used in the 
production of the component itself, 
e.g. flanges on cast iron pipes. 

Flank. IVlilitary term used for 
the side of a unit, whether in 
column, line, mass, or any other 
formation. On the march troops 
are protected by flank guards, and 
when taking up a position by 
outposts, unless the nature of the 
ground makes an attack im- 
possible. See Tactics, 

Flannan Isles. Cluster of 
seven small islands in the Outer 
Hebrides, Ross and Cromarty, 
Scotland. Called also the Seven 
Hunters, they lie 16 m. W.N.W. of 
Gallon Head, Lewis Island, and 
contain many Caledonian refnains. 
They are the Insulae Sacrae of 
Buchanan. Large numbers of sea- 
fowl frequent them. Flannan Isle 
is the title of a poem on the super- 
natural by Wilfrid Gibson. 

Flannel. Soft woollen cloth 
used for clothing, blankets, etc. 
Highly absorbent, it is eminently 
adapted for wearing next the skin. 
The word is probably of Celtic 
origin (c/. Welsh gwlan, wool). 
Wales is the original home of the 
flannel industry, and has long held 
flannel fairs. Falstaff calls Sir 
Hugh Evans the “ Welsh flannel.” 
Welshpool, Montgomeryshire, for- 
merly the chief seat of the manu- 
facture, has been superseded by 
Newtown. Lancashire and York- 
shire are noted for flannels, par- 
ticularly Rochdale. See Blanket, 
Flannelette. Cotton imitation 
of flannel, used for pyjamas, under- 
wear, etc. The term was first used 
towards the end of the 19th cen- 
tury. Flannelette has lost much of 
its former popularity as it lacks 
the absorbent properties of flannel, 
and is liable to catch fire. 

Flap. Device fitted to aircraft 
wings to enable high-speed mach- 
ines to land on constricted aero- 
dromes. Flaps are fixed to the 
trailing edge of the wing and are 
hinged to move downwards. When 
down they offer resistance to the 
air and so act as a brake upon for- 
ward movement. In normal flight 
the flaps are kept in the same 
plane as the wing surface and are 
controlled by a lever in the cockpit. 
Dive-bombers are fitted with largo 
flaps to check downward momen- 
tum during the dive {see Dive 




Flap fitted to aircraft wing 

Brake). By a combination of flaps 
and slots, the slots being fitted to 
the leading edge of the wing, a 
high-speed aircraft can be flown 
safely at remarkably low speeds. 
The slots smooth out the airflow 
over the upper surface of the 
wings, while the flaps give an in- 
increase in lift. 

Flare. Fireworks of the nature 
of coloured fires. They were used 
during the Great Wars and in later 
operations, e.g. in Greece, to illum- 
inate portions of the front at 
night, and sometimes arranged so 
that they were automatically 
ignited if anyone moving about 
stumbled over a trip wire placed 
in front of the position. Screens 
were arranged behind the flares so 
that the enemy troops were illum- 
inated, while their opponents 
remained in the shadow and were 
not inconvenienced by the light. 
Small hand flares of the Very light 
{q.v.) tjqpe were used for both illum- 
ination and signalling, and gener- 
ally burned for about three minutes. 
Larger ones were throv'n from 
trench howitzers. During the 
Second Great War flares were 
dropped from aircraft by para- 
chute to illuminate targets during 
bombing attacks. Flares intended 
to illuminate the ground usually 
contained a mixture of powdered 
magnesium and a chlorate or ni- 
trate of one of the alkali metals. 
They gave an intense white light, 
throwing strong shadows. Life- 
buoys usually have attached to 
them a canister of chemicals which 
automatically ignite on contact 
with water and emit a bright 
yellow flare. Signal flares of various 
colour are obtained from such 
constituents as the following, com- 
bined in the proportions shown. 


llled iBreen Blue Yellow 


Potassium 
chlorate . . 
Strontium 
carbonate . . 
Shellac 
Barium 
chlorate . . 
Milk sugar . . 
Sodium nitrate 
Sulphur 
Antimony sul- 
phide 

Lampblack . . 
Basic copper. . 

carbonate . . 
Calomel 
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Flare Path. Lights set along 
the edge of a runway or laid out to 
form a path on an airfield to enable 
aircraft to land at night. On per- 
manent runways the lights are set 
flush in the ground on either side 
of the tarmac and lit electrically. 

On temporary airfields the flare 
path is lit by portable oil lamps. 

It is always lit or laid out so that 
the pilot comes in to land into the 
wind, coloured lights giving him 
his direction. 

Flash. Piece of broad black 
silk ribbon with long ends, which 
is attached to the back of the tunic 

collar of the 
Royal Welsh 
Fusihers. This 
is a rehc of the 
days when 
soldiers wore 
their hair 
powdered and 
tied in a queue; 
the flash served 

Flash. Distinctive to keep ^ease 
emblem worn by from soiling 
““ the back of the 

tumc. Durmg 
both Great Wars the term flash was 
applied to the strips of printed or 
embroidered or coloured material 
worn on the shoulders of army 
tunics or blouses to denote regi- 
ments and formations. Dominion 
servicemen and Allied subjects 
serving with the British services 
in the Second Great War wore 
shoulder flashes indicating their 
dominion or nationality. Flashes 
worn by civil defence personnel 
denoted their particular functions. 

The term is also used for the tas- 
selled end of the strip of material 
used as a garter in Highland dress. 

Flask Bomb. Missile to assist 
air-to-ground photography, devel- 
oped during the Second Great 
War. The B.A.P. used 1,000,000 
candle-power cartridges for low 
altitude photography purposes 
and 200,000,000 c.p. flash bombs 
for greater heights. Night photo- 
graphy by the U.S.A.A.F. was 
carried ou^ at still greater heights 
with 700,000,000 c.p. flash bombs, 
a large area being photogi-aphed 
with a single exposure lasting 
about sec. 

Flasbliglit Photography. 

Photography by the brilliant light 
obtained by burning magnesium. 
It is used chiefly for portraits, 
groups, and interiors of moderate 
size. In one apparatus fine mag- 
nesium is blown through the flame 
of a spirit lamp, but the magne- 
sium is usually combined with 
chlorate or perchlorate of potash, 
and fires readily on the application 
of a taper or electric spark. Tlie 
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chief drawback to these flash- 
powders ” is the smoke which is 
produced by them. To overcome 
this defect, photo-flashes or flash 
bulbs have been produced consist- 
ing of a bulb containing magnesium 
foil in an atmosphere of oxygen 
and other gases. An instantaneous 
flash is produced by the rapid com- 
bustion of the magnesium foil, 
gi\dng an intense white light of 

000-55, 000 lumen-seconds. The 
flash is initiated by a small fila- 
ment heated momentarily by an 
ordinary dry cell. Flash bixll^s, 
which can be used only once, are 
arranged to screw into a pocket 
torch. 

Flash Point, Temperature at 
which a substance gives off suffi- 
cient vapour to form aia inflam- 
mable mixture with air. The test 
is specially applied to petroleum 
products and is indicative of vola- 
tility and fire hazard. The sub- 
stance under test is contained in a 
metal cup which is evenly heated 
at a stated rate. A small test 
flame is applied at regular inter- 
vals to the vapour space in the cup 
until a bluish flame appears ; the 
temperature of the substance at 
that instant being recorded as the 
flash point. Heating may be con- 
tinued until such time as the va- 
pour burns continuously for at 
least 5 secs. ; the temperature of 
the substance then is recorded as 
the fire point. A lower figure will 
be obtained if the cup is fitted with 
a cover than if it is open. 

Standardisation of apparatus 
and procedure is essential. In 
Great Britain the Abel tester is 


(Abel, closed cup) of 73° F. is de- 
manded for kerosene by the British 
Petroleum Act. The minimum for 
fuel oils is usually 150° F. (Pensky- 
Martin, closed cup). Tiris mini- 
mum is specified so that an in- 
flammable liquid is safe in its 
normal conditions of storage and 
use. Recognition of the nature of 
the liquid is as important in avoid- 
ing the danger of explosion and 
fire as is compliance with statutory 
standards. 

Flash Spectrum. Transient 
spectrum of the sun’s atmosphere, 
first observed at the total eclipse 
of 1870. As the moon moves across 
the narrowing crescent of the sun’s 
disk, the absorption spectrum of 
the solar surface gives way to a 
bright-line spectrum which flashes 
out for a few seconds until the 
sun’s atmosphere, too, is covered 
by the moon. The reverse pheno- 
menon happens a few minutes later 
when the moon uncovers first the 
sun’s atmosphere and then the 
bright disk itself. Study of the 
flash spectrum enables the physical 
condition as well as the chemical 
composition of the sun’s outer 
layers to be deduced. 

Flask. (1) In founding, a 
wooden or iron box or frame -like 
structure for holding the sand or 
material forming a mould into 
which molten metal is poured for 
making a casting in a foundry. 
The flask comprises a cope, or top 
member; a drag, or bottom mem- 
ber ; and, when used, intermediate 
members termed cheeks. If the 
mould is contained in two or more 
members, the structure is known 


may assume a variety of shapes, 
for use in storing and heatinc! 
liquids, and, formerly, as a rccep° 
tacle for gunpowder. 

(3) In ordnance, a metal reser- 
voir for storing compressed air 
which forms the actuating medium 
of a motor for an automobile 
torpedo. 

Flat. Separate residence, one of 
several, each at one level, in a 
single building. Where the plan- 
ning arrangements are similar but 
the accommodation of each dwell- 
ing is on more than one floor, the 
dwellings are called maisonettes. 
Blocks of flats or maisonettes fall 
into two main classes : (1) those 
provided by local authorities, vol- 
untary planning associations, or 
housing trusts, the rents being 
artificially reduced by subsidy ; 
(2) commercial flats built and let 
on a profit-making basis. 

Living in flats has now become 
an accepted feature of British 
social structure, for ownership of 
a house with its own garden is 
often precluded by the need to live 
near the centre of a largo town. In 
areas populated by, say, 150 per- 
sons per acre, housing is normally 
possible only in flats. The siting of 
blocks is important. Tlierc must 
be ample space between them to 
avoid overshadowing, and to pro- 
vide sufficient sunlight, fresh air, 
and open space. Blocks running 
N.-S., with windows facing E. and 
W., provide the best arrangement. 
Ideally bedrooms and kitchens 
should be on the E. and living 
rooms on the W. 

The balcony access type is prob- 


specified for substances with flash as a two-part flask, a three-part 
points below 120° F. and the flask, etc. 

Pensky-Martin apparatus for sub- (2) Vessel of glass, metal, etc., 
stances flashing above that tern- usually having a neck, and pro- 
perature. A minimum flash point vided with a body portion which 
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Plat. Architect’s lay-out oi the first floor plan o! a three-storey block ol flats, 
showing the advantages of the balcony access type ; each of the adjacent flats 
is entered through a private balcony from a common staircase 


ably the most economical in cost, 
particularly whore lifts arc in- 
stalled, access to each flat being 
from a long external balcony at 
each floor. In the direct access 
typo, each flat is entered directly 
from the staircase, which may 
serve two or more flats at each 
floor. This gives a greater degree 
V ' ' " ' " '" T privacy, better 

L 17/ ventilation, and 

J more sunlight. 

:1:S J The corridor ac- 

t 1 cc^sR typ<^» in 

eA J which the flats 

■ojT^oiiR// are approached 

, from each side of 

‘ internal corri- 

dor, IS more suited 

’ J to hotel planning 

i J than to flats, built 

Lznn// commercially with 

jirofits a first con- 
sideration, because mechanical 
ventilation, with increased 
capital and maintenance costs, 
is generally necessary for the 
corridors. 


FLAT 

The limit of heights of indi- 
vidual blocks is controlled by 
legal limitations and by the 
cost of construction. Hitherto the 
majority of blocks provided by 
local authorities have been of five 
storeys, the lowest throe floors 
being planned as flats and the 
upper two as maisonettes. Cost 
increases disproportionately above 
eight or nine storeys, but buildings 
six or seven storeys high are likely 
to be common. Lifts may bo 
provided in blocks of more than 
three storeys built by local authori- 
ties under the terms of the Housing 
Act, 1946. Sites on main roads 
often have shops on the ground 
floor. Gardens, children’s play- 
grounds, and accommodation for 
communal activities are desirable 
features of large estates. 

Social changes have rendered 
obsolete many large houses origi- 
nally intended for single families, 
but many of sound construction 
have been converted into flats. 
Large detached or semi-detached 
houses are usually comparatively 
easy to deal with. For terrace 
houses it is better to convert a 
number together, uniting the 
buildings at each floor level by 
breaking through the party walls. 
Kedundant staircases can then bo 
removed. 

Flat. In music, a sign (|? ). It in- 
dicates that the note to which it 
refers is to be a semitone lower in 
pitch than the ordinary note of 
the same alphabetical name or 
in the same position on the stave. 
It was first applied to the note B, 
and the sign was actually a little 6, 
to distinguish this note from B 
which in Germany was and is 
still called H ( t|~ A). Double 
Flat ; Natural ; Semitone ; Sharp. 

Flatbush. District of Brook- 
lyn, U.S.A., one of the boroughs of 
New York. Formerly a township 
of King’s CO., Long Island, it be- 
came part of the borough in 1898. 
It was settled by the Dutch in 
1651. On Aug^ 23, 1776, Lord 
(V)ru Wallis’s division of Lord 
Howe's army occupied Flatbush, 
and the battle of Long Island 
fought four days later is sometimes 
called by this name. 

Flateyjarbolc. IcelaTulie- manu- 
script dating from the I4th cen- 
tury. Among other things it con- 
tains some account of the voyages 
of the Norsemen of the 10th and 
11th centuries to the American 
continent. Flatcyjarbok (the Book 
of Flatey) is preserved at Copen- 
hagen. Consult Anecdotes of Olave 
the Black, J. Johnstone, 1780 ; 
Flatey jarbok, ed. G. Vigfusson and 
G. It. Unger, 1860-68. 
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different means of access : 1, balcony access • 2 diree^ 
access, twin type ; 3, corridor access ; 4, direct access, multiple type ^ ' 


Flatfish {Pleuronectidae). Large 
group of fishes of flattened shape, 
in which the two sides are unlike 
in colour and the two eyes are on 
one side. The plaice and sole 
are examples. In these fish the 
body is greatly compressed later- 
ally. In early life the flatfish arc 
symmetrical, and sw’ini like round 
fishes. Then they become flat- 
tened, the body tilts over, and 
the fish takes to swimming on its 
side and to lying on the bottom 
of the sea. The upper side then 
becomes darkened, and assumes 
a hue which approximates to the 
nature of the ocean bed on which 
it lies, while the markings closely 
resemble the gravel and mot- 
tlings of the sand or mud. At the 
same time, the eye on the under 
side gradually works round to the 
upper surface and the mouth 
becomes more or less twisted. The 
eyes stand out from the head and 



Flafc Foot. Illustration of a severe 
case. Upper diagram shows the foot 
with corrective apparatus support- 
ing the arch 


can be turned independently in 
different directions. Flatfish are 
marine in habit, though flounders 
frequently ascend rivers, and a few 
species have adapted themselves 
to a life in fresh water. Most are 
good table fish. 

Flat Foot. In mankind, a con- 
dition in which the arch of the 
foot is reduced, or in bad cases 
nearly abolished, so that almost 
the whole extent of the sole comes 
in contact with the ground. Flat 
foot is most common in young 
persons of poor physique, whose 
occupation has necessitated their 
standing for long periods, or fre- 
quently earring heavy weights. 
Occasionally it may result from 
injuries which have torn or 
weakened some of the ligaments 
of the foot. 

Flat foot produces feelings of 
fatigue and weakness after a com- 
paratively small amount of exer- 
cise. Irritability and headache 
result from jarring of the brain 
pan, the transmission of which 
jarring through the spinal column 
is prevented by the spring of the 
normal arch. Severe pain may 
be felt in the sole, and the gait 
becomes shuffling and awkward. 
Eventually the whole posture 
of the body may be altered, 
particularly when the condition is 
more marked in one foot than in 
the other. Compensatory changes 
may result in a tilting of the pelvis, 
curvature of the spine, and even 
changes in the position of the 
shoulders. 

In early cases, where weakness 
leather than actual deformity of 
the arch is present, rest should be 
enjoined ; at the same time the 
patient should undergo a course 
of instruction in exercises speci- 
ally designed to strengthen the 
weak parts. Electrical stimulation 
of the muscles helps. When the 
condition is more marked it is 
necessary to afford artificial sup- 
port to the arch of the foot by 
instep-pads worn inside the shoes, 
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or by raising the inner part of the 
shoe sole. These measures, how- 
ever, merely relieve the symptoms, 
and have no curative power. In 
chronic cases, remedial measures 
may prove useless, though a 
surgical operation may relieve the 
condition. See Foot. 

Flatford. Village of Suffolk, 
England, on the Stour near the 
Essex border. Its fame rests on its 
miU, which form- , 
ed the subject of 
a picture by John 
Constable. The 
mill-house, re- 
stored, was pre- 
sented to the 
National Trust 
in 1928 and in 
1946 was leased 
bv the Council 

■w _ 

for the Promotion 
of Field Studies. 

Flat man , 

Thomas (1637- 
88). English 
miniaturist. He 
was born in Lon- 
don, and edu- Flatford, Suffolk. 

oated at Wia- ^“0“ 

Chester and New 

College, Oxford, of which he was 
scholar and fellow. He became a 
barrister and practised poetry and 
miniature painting as an amateur, 
the latter with conspicuous success. 
Walpole cites a portrait of Dr. 
Tooke’s father by him which was 
highly praised by contemporary 
connoisseurs. He died Dec. 8, 1688. 

Flattery. Cape or promontory 
of Washington, U.S.A. At the 
S. side of the entrance to the strait 
of Juan de Fuca, it is the extreme 
N.W. point of the state. There is 
another cape of this name in 
Queensland, Australia, in Banks co. 
about lat. 14° 52' S. 

Flatulence (late Lat. Jlatuleji- 
tics, full of wind). Term describing 
an undue amount of gas in the 
stomach or intestines. In the nor- 
mal digestive tract anything over 
the normal amount of gaseous 
product is absorbed by the lining 
mucous membrane ; flatulence can 
be caused by hysteria, a wrong 
balance of acid and alkali, inade- 
quate secretion of bile, or mechani- 
cal blockage causing a reflex hold- 
up of the intestinal contents. Much 
flatulence travelling in an upward 
direction nearly always implies 
air-swallowing ; many hysterical 
women habitually swallow air. 
Gas may occur from fermentation 
in the lower part of the digestive 
tract when the bile is unable to 
discharge its anti- bacterial func- 
tion. The food-stream may be 
too acid or too alkaline. A duode- 


nal ulcer, an inflamed appendix, 
a haemorrhoid, or any new growth 
of the intestinal tract may give 
rise to this condition. 

Relief is obtained by removing 
any mechanical cause and adjust- 
ing food intake and the rate and 
time of intake so as to correct any 
chemical imbalance. The impor- 
tance of adequate biting surface 
for the teeth cannot be overstressed. 
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Mill on the river Smur. subject ol a 
by Constable, and now the property of 
the National Trust 

Flaubert, Gustave (1821-80). 
French writer. Born at Rouen, 
Dec. 12, 1821, the son of a surgeon, 
he went to Paris to study law in 
1840, and spent anumberofyearsin 
travel, visiting the East in 1849- 
50. Returning to France in 1850, he 
settled at Croisset, near Rouen, and 
besan to writ^. His first work, in 

dramatic form, 
La Tentation 
de S. Antoine 
(Eng. trans. R. 
Francis) was 
not pub. until 
1874. Madame 
Bovary, the 
novel that was 
to make him 
famous, and is 
y undoubtedly 

his masterpiece, 
took six years 
^ of constant la b- 

our ; it was published serially in 
1 857. x\n action again*st author and 
publisher for its alleged immorality 
was dismissed. There followed an 
epic story of Carthage, Salammbd 
(Eng. trans. M. F. Sheldon), 1862 ; 
L’‘6ducation Sentimentale, a sur- 
vey of contemporary life, 1869 ; 
Trois Contes, 1877; and the post- 
humous Bouvard et Pdcuchet, 
1881. Flaubert died May 8, 1880, 
having long been broken in health. 

He was the dominant figure 
among French novelists of the last 
epoch of Romanticism. A literary 


descendant of Balzac, he was by 
turns a sheer realist and a sheer 
romanticist, in both aspects bril- 
liant and infinitely laborious. He 
took his art very seriously, tor- 
menting himself "for days in the 
search for a word, polishing his 
work with untiring zeal. His 
technical skill, especially as a 
realist, greatly influenced later 
French writers, in particular the 
de Goncourts and Zola. An edi- 
tion of his works in IS vols. was 
completed in 1910. Consult Lives 
J. Wasaermann, 1906 ; L. Bertrand, 
1912 ; P. Spencer, 1952 ; Letters, 
Eng. trans. F. Steigmuller, 1954. 

Flaveria contrayerba. Bien- 
nial herb of the family Compositae. 
A native of Peru, it has opposite, 
saw-toothed, lance-shaped leaves, 
and yellow flower-heads. In Chile a 
yellow dye is obtained from them. 

Flavine (Lat. jlavus, yellow'). 
Complex organic substance used 
as au antiseptic. Its value was 
discovered in 1916 by the Bland- 
Sutton institute for clinical patho- 
logy at the Middlesex Hospital, 
London. The discovery of the drug 
itself was due to Prof. Ehrlich, who 
treated cases of sleeping sickness 
with it. Flavine is a yellow dye 
belonging to the acridine scries, 
hence its official name acriftavine. 
It is harmless to the tissues, though 
it may sometimes form scars. The 
discovery of its efficacy as an 
antiseptic was ha^stened by the 
need for such a drug occasioned by 
the First Great War. See Anti- 
septics. 

Flax (Linum usitatisswium ). 
Annual plant of the family Lina- 
ceae. Its native country has not 
been decided with certainty ; there 
appear to be at least two centres 
of origin, S.W. Asia, to which a 
smaU flower and small seed form 
are peculiar, and the countries on 
the S. shores of the Mediterranean, 
where a largo flower and large 
seed form predominate. The 
form known in the British Isles 





Flax. Stem, leaves, anil flowers ol 
Linum .usitatissimum 
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and other countries where flax is cut off, and efforts were again cathedrals and churches. Collec- 
grown for its fibre is a fine un- made in England to grow fiax for tions of his drawings are in the 
branched erect plant, 3-3^ ft. fibre. The yield of scutched flax British and South Kensington 
hi"h, with small alternate lanceo- per acre varies seasonally ; the museums, and the Fitzwilliam 
late leaves and usually blue highest recorded in N. Ireland was museum, Cambridge. University 
flowers; the fruit is a spherical 48 stones in 1847, and the lowest college, in Gower Street, London, 
capsule with five compartments 12*7 stones in 1871 ; on an housed in the Flaxman gallery 
each containing two brown, lens- average it is between 25 and 30 original draw^ings and sketches in 
shaped seeds. Although the stones. Linseed, i.e, seed of the pen and pencil, and also plaster 
flowers are usually blue, with blue flax plant, is produced for com- casts from his clay models. This 
or yellow pollen "grains, there are mereial purposes iu India and collection was ba^y damaged in 
fibre varieties with white flowers Argentina. Seed rather than f940 during German bombing 
and either blue or yellow pollen fibre being the objective, plants raids from the air. 
oraius. with short straw and strongly Flea (order x4phaniptera or Si- 

^ W^en intended for high quality developed branching habit and phonaptera). Group of about 1,000 
fibre, the plant is pulled by up by large seed are 
hand or by mechanical means, and cultivated. Ap- 
tied in small bundles preparatory proximately one- 
to “retting.” The crop is pulled third of the 
before the seed is ripe ; conse- weight of linseed 
quently the crop cannot have a dual is oil, and the 
purpose, the producer deciding residue of the 
upon either seed or fibre. Retting, seed after oil 
or literally rotting, consists of sub- has been ab- 
merging "the sheaves of flax in stracted forms a 
ponds or slowly flowfing streams valuable live- 
Q TO durino*" which a stock concen- 

process of fermentation is set up trate. All forms of -flax require species of small wingless ii^ts, 
that separates the outside and well tilled land, free of weeds, livmg when adult as parasit^ on 
inside layers of tissues of the and an ample supply of potash ; birds or mammals. The ^ 
«;tem from the phloem or fibrous the fibre crop also succeeds best laterally compressed, with a tough, 
oortion. After retting the sheaves in localities with ample rainfall shiny integument. The hind legs 
Le onened and the flax is spread and a general high humidity. are very large and used for leap- 

Tut rctey ; drving, "it is Flaxmaii, Johh (1755-1^5). mg. The -f - 

subiected to scutching, a mechaui- English sculptor. Bom at York, mon flea is stated to be ms. 



Flea. Mucli enlarged specimens. 1. Rat flea. 2. Common 
flea, Pnlex irritans, male and, 8, female 

1 Photo gj-aphed at Nat. Hist. Museum, S. Kensinglon 


other portions of the stem. After maker of plas 
the removal of aU adhering tercasts. 
portions of the stem, fibre is trans- Owing to 
ferred to the spinner and then to physical de* 
the weaver, by whom it is con- formity, his 


verted into the desired textile. 

Linen has been used hy man 
since the dawn of history. In 




childhood m 
London was 
passed mainly 
in his father’s 
shop, w'here 
he drew, mo- 
de lied, and 
studied the 
c i a s s i c s. In 

1770 he entered the Academy 
schools, having previously ex 


particular host, but many can live, 
at least temporarily, on a diff- 
erent host. The mouth-parts are 
piercing organs used for sucking 
blood— the staple food of fleas. 
The rat flea migrates readily to 
man, and is a carrier of the bacillus 
of bubonic plague. Eggs of fleas 
are normally laid in the haunts or 
sleeping places of the hosts. The 
larvae are worm-like and feed on 
debris, those of the common flea 
taking in organic particles among 
the dirt of floors. 

Fleabane {Fulicuria and Eri- 
gcTon), Group of herbs of the 


hibited and gainer awards at the family Composita^. P. dysenteric 
Society of Arts, the Free Society of a native of Europe, N. Africa, and 
Artists, etc. ; and in 1775 began to 


Flaxman. Mercury and Pandor^ 
an example of John Flaxman s 
work 


be regularly employed by the 
Wedgwoods in designing classical 
friezes and medallions for their 
ware. Married in 1782, Flaxman 
and bis wife went to Rome in 1787 
Returning in 1794, they settled in 
London. In 1797 he was elected 
A.R.A.. and R.A. in 1800, and in 

England in Tudor times, and later, 1810 was 

^roT tTriit^Kenrin Eti- -ntal wor^ am in West— 
fand, British cultivation on a sub- Ab^y 

rtir' the Second Wobr^. i^rSmS 

^^pplj^^notlbly ^B^giumr^were reliefs are numerous in the British 



Fleabane. Leaves and flowers of 
Pnlicaria dysenterica 
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the Himalayas, is a perennial, with 
creeping rootstock, erect stems, 
and heart-shaped, oblong, woolly 
leaves. The daisy-like flower-heads 
are bright yellow. It was formerly 
used as a medicine in dj^sentery. 
Canadian Ileabane {Erigeron cana- 
densis), generally distributed in 
warm and temperate regions, is an 
annual, with stem 1 or 2 ft. high 
and narrow, lance-shaped leaves. 
The small, yellow-centred, white 
flower-heads are clustered. 

Fleche, La. Town of France. 
It stands on the Loir, 24 m. S.W. 
of Le Mans, in the dept, of Sarthe. 
It is an agricultural centre, trad- 
ing in com, wine, etc., and has 
also some small manufactures ; 
its buildings include a town hall, 
museum, and theatre. More 
famous is the military school 
here known as the Prytanee, from 
which students pass to St. Cyr. 
Founded in 1774, this occupies the 
buildings of a Jesuit College, and 
has a large library. The earlier 
college, at which Descartes was 
educated, was founded in 1604 
by Henry IV, to whom there is a 
statue in the market place. La 
Fleche was liberated in the rapid 
U.S. advance at the beginning of 
Aug., 1944. Pop. (1954) 11,275. 

Flecker, James Elroy (1884- 
1915). British poet. Son of a 
clergyman and bom in London, 
Nov. 5, 1884, he was christened 
Herman, which name he changed 
to James later. He was educated 
at Dean Close, Cheltenham, Up- 
j)ingham, and Trinity college, 
Oxford. He joined the consular 
service in 1910, the year in which 
his Twenty-Six Poems appeared, 
and served in Constantinople 
(Istanbul) and Smyrna (Izmi. ) ; 
but tuberculosis forced him to 
abandon his profession, and he 
died at Davos, Jan. 3, 1915. 

Flecker early showed signs of 
becoming one of the most notable 
poets of his generation, and lived 
to see his work recognized by the 
critics. He possessed a fine, 
lyric quality, and took a sensuous 
delight in words of colour. Such 
poems as The Old Ships, The 
Dying Patriot, and To a Poet a 
Thousand Years Hence, found a 
permanent place in anthologi -is ; 
others include The Golden Journey 
to Samarkand, and Oak and Olive. 
The oriental drama Hassan {q.v,) 
is considered his masterpiece. 
Flecker’s poems were collected by 
J. C. Squire in 1916 (new ed. 1946), 
and biographical volumes were 
published by D. Gnldring, 1922, 
and G. Hodgson, 1925. Consult 
Some Letters from Abroad of 
J. E. F., 1930. 


Fleece. Coat of the live sheep 
removed by shearing and forming 
a fairly coherent mass by the inter- 
locking of adjacent fibres. Fleeces 
deprived of some of their inferior 
portions are rolled into bundles, se- 
cured by a twist of their own fibre, 
and packed into bales or into bags 
known by the trade name of sheets. 
Locks and pieces are portions of 
the coat separated by accident or 
design from the main bulk or fleece. 
In the course of wool-sorting the 
fleece is opened out and examined. 
Fleeces of like quality placed to- 
gether are described as cased. 

Wool of different strengths 
grow's upon different parts of the 
body, and in sorting wool fully the 
fleeces are broken up. When the re- 
spective sorts of w'ool from many 
fleeces have been collected together 
the lots are given the name of 
matchmgs. The term fleece wool in 
some parts of the country implies 
wool not of the first clip. Certain 
manufactured goods, e.g. warm 
linings, are called fleece from their 
warmth and fleecy appearance. 
See Wool. 

Fleet (A.S. fldotan, to float ; 
cf. Ger. fiiessen). Naval term 
signifying a number of ships under 
the supreme command of a single 
officer. In the Royal Navy a battle 
fleet consists of five or more capital 
ships with attendant cruisers and 
destroyers and supply vessels. At 
one time fleet was synonymous 
with squadron, but nowadays the 
fleet is a much larger unit. A group 
of vessels operating in a specified 
area is generally given the title 
of fleet ; thus in the Second Great 
War there was the Pacific Fleet. 
In peace-time the Royal Navy is 
divided into the Home, Atlantic, 
and Mediterranean fleets. In the 
U.S. navy the word has largely 
been replaced by the term task 
force. The whole navy of a nation 
is often called the fleet, e.g. the 
British fleet. See Fishing Fleet ; 
Grand Fleet; Navy; Squadron. 

Fleet. Urban district of Hamp- 
shire, England. It is 6 m. N.E. of 
Odiham and 36 m. S.W. of London, 
with a rly. station. A feature is 
Fleet Pond, a sheet of water 130 
acres in extent. Pop. (1951 ) 9,015. 
There is also a village of this name 
in the parts of Holland, Lincoln- 
shire, 2 m. S.E. of Holbeach. 

Fleet, The. Name of the navig- 
able part of an old London river 
which, rising in Hampstead, en- 
tered the city S. of Chick Lane 
(now Charterhouse Street) and 
joined the Thames at Blackfriars. 
First mentioned in a 12th century 
MS., it was known as the Fleet 
Ditch, owing to the frequency with 


which it became choked with ref- 
use. The N. part was known as the 
Holebourne, whence Holborn. 
After the Great Fire of 1666 it was 
cleansed, deepened, and called the 
New Canal. Wharves were erected 
as well as bridges at Holboni, Fleet 
Lane, Fleet Street, and Bridewell. 
The part between Holborn and 
Fleet Street was arched over in 
1737, and later the stream was 
converted into a sew’er, its course 
being covered by Farringdon 
Street (g'.z?.) and New Bridge Street. 

Fleet Air Arm. Name of the 
Royal Air Force component at- 
tached to the Royal Navy, 1922- 
1937. It continued in common 
use after the formation of the Air 
branch of the K.N. in 1937. 

Flying from ships began in 
1911 {see Aircraft Carrier). With 
the amalgamation of the R.N.A.S. 
and the K.F.C. to form the R.A.F. 
on April 1, 1918, all aviation came 
under the Air ministry. This first 
introduced non-naval personnel 
into the air component of the R.N. 
When the R.A.F. was reorganized 
for peace-time duty in Dec., 1919, 
R.A.F. units attached to the fleet 
for naval air duty were ad- 
ministered by a new R.A.F. com- 
mand called Coastal Area. 

The F.A.A. was created in 1922 
to give the R.N. a measure of 
participation in the R.A.F. naval 
air component. Thereafter, air 
units allotted to the F.A.A. in- 
cluded a proportion of naval 
officer pilots, eventually reaching 
the maximum proportion of 
70 p.c. naval to 30 p.c. R.A.F. 
personnel. Navigator and observer 
duties were carried out by speci- 
ally trained naval officers. Naval 
ratings were trained as wireless- 
operator/air-gunners. The officer 
in command of flying and the air- 
craft engineer officer in each ship 
were for many years R.A.F. 
officers. R.A.F. airmen serviced 
the aircraft and engines and air- 
frames on board ship and ashore ; 
naval ratings provided the air- 
craft handling parties. Naval 
pilots (but not the observers) wore 
seconded to the R.A.F. while 
attached to the F.A.A. and held 
commissions at equivalent rank in 
the R.N. and the R.A.F. ; but 
R.A.F. pilots were not seconded to 
the R.N. 

The Admiralty had full opera- 
tional control over all R.A.F. 
units allotted to the F.A.A., and 
full disciplinary control when 
units were embarked. The Air 
ministry had administrative anp 
disciplinary control when units 
were disembarked to shore air 
stations (which were then ex- 
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clusively R.A.F.), retained the 
functions of design and supply of 
aircraft and equipment (in con- 
sultation with the Admiralty), and 
undertook initial flying training. 
The first naval officer pilots’ 
course began in 1924. Pilots were 
normally seconded to the P.A.A. 
for four years, after which they 
returned to purely naval duty. 

The F.A.A. was organized in 
squadrons and flights, with squad- 
rons normally posted to aucraft 
carriers, and flights to fleets or 
naval squadrons for duty in 
fighting ships fitted with cata- 
pults (battleships, battle cruisers, 
and cruisers carrying from one to 
four aircraft). Fighting ship air- 
craft were usually either seaplanes 
or amphibians, able to alight in 
the water alongside to be hoisted 
inboard after flight. Except for 
experimental aircraf t , carrier-borne 
aircraft were landplanes fitted 
with deck arrestor gear. 

By March 31, 1931, the strength 
of the P.A.A. was equal to 13 
squadrons (about 156 operational 
aircraft) to meet the requirements 
of six aircraft carriers and various 
fighting ships. In May, 1935, the 
Ihst-line strength was 175 aircraft.. 
In 1937 the B.A.F. Far East com- 
mand administered five and the 
R.A.F. Mediterranean command 
eight F. A.A. squadrons ; total first 
fine strength was 222 aircraft. 

Control Transferred to Admiralty 

On July 30, 1937, NeviUe 
Chamberlain (British prime min- 
ister) announced that complete 
control of the F.A.A. was to pass 
to the Admiralty, and the official 
title of the F.A.A. was changed 
to Air branch, R.N. ; personnel 
became entirely naval ; but oppor- 
tunity to transfer to the Air branch 
was offered to R.A.F. personnel 
serving with the F.A.A. The Air 
ministry transferred four R.A.F. 
shore air bases to the Admiralty 
for the exclusive training of naval 
air personnel. In accordance with 
naval custom these stations were 
described as H.M. ships and given 
“ ship ” names in addition to 
their geographical names. The Ad- 
miralty at once began to train its 
own technical officers, previously 
lacking in the navy ; but for a 
time the R.A.F. continued to pro- 
vide preliminary flying training. 

In April, 1938, to build up a 
trained reserve, the Admiralty 
opened a short service Air branch 
for commissioned officers, and 
on May 24, 1939, duality ended. 

Second Great War. At the 
outbreak of war the Royal Navy 
had in commission eight aircraft 
carriers. The majority of these 


were soon performing front-line 
service with the fleet in v’^arious 
theatres of war ; H.M.S. Coura- 
geous w^as sunk by a U-boat in the 
first month. Flying equipment was 
scanty, and (by comparison with 
that of the R.A.F.) of inferior 
performance. Moreover, the value 
of naval aircraft was at first under- 
rated in many influential quarters. 

The F.A. A.‘ was first in the public 
eye w'hen a single Seafox seaplane 
spotted for the naval guns at the 
battle of the River Plate, Dec., 
1939 ; but with the growth of 
naval power and the increasing 
tempo of the war its w'ork grew 
steadily more important to the 
strategists and more spectacular 
to the outside observer. The 
worth of the Fairey Swordfish 
torpedo bomber was demon- 
strated at Narvik in April, 1940. 
In June the Glorious w^as sunk, 
but the first of a new' generation 
of fleet carriers, the Illustrious 
and the Formidable, were ready. 
Swordfish from the Illustrious 
achieved the historic attack on the 
Italian fleet at Taranto (g.r.), 
Nov, 11, 1940, w’hile Albacores 
and Swordfish flown from the 
Formidable contributed to the 
British naval victory of Matapan 
{q.v.). Mar, 28, 1941. 

Another action in which the 
F.A.A. cooperated notably with 
other forces was the sinking of the 
German battleship Bismarck [q>v,) 
in April. This was one of the 
outstanding events in the career 
of H.M.S. Ark Royal (g.u.), last 
carrier launched before the war. 
A glorious failure was the attempt 
by a squadron of Swordfish, led 
by Lt. Cdr. E. Esmonde (awarded 
a posthumous V.C.) to destroy the 
Gneisenau {q.v.) and the Scharn- 
horst, Feb., 1942. The crippling 
attack on the Tirpitz by the then 
new Fairey Barracuda dive-bom- 
bers (April 3, 1944) was more 
successful. 

The escorting of convoys to Malta 
and Russia, and the 
introduction on a large 
scale of merchant 
aircraft carriers and 
“pocket ” escort 
carriers (largely U.S.- 
built) called into being 
the two-seat Fairey 
Fulmar, and the single- 
seat Sea Hurricane, 
and soon afterwards 
the Seafire, little slow'er 
than the Spitfire. 

It was found that 
carrier-borne aircraft, 
despite the apparent 
vulnerability of their 
“ base,” were essential 


to any large-scale “ task force,” and 
design and production of naval 
aircraft were given a proper priority. 
The most successful U.S. designs-^- 
Grumman Wildcat, Hellcat, the 
torpedo-carrying Avenger, the 
Vought Corsair — also appeared in 
large numbers under the flag of the 
Royal Navy, and a further Fairey 
naval ahcraft (the Firefly two -seat 
fighter) reached squadron service. 

Personnel, ships, and aircraft 
of the Fleet Air Arm played a 
supporting but vital role in the 
invasion of France, from north 
and south, in 1944, and continued 
to operate extensively from shore 
bases, particularly in minelaying. 

The British Pacific Fleet, formed 
late in 1944 for the final assault 
on Japan, included several fleet 
carriers, notably the Illustrious, 
and four of the new light fleet 
carrier class. The Indefatigable, 
the Victorious, and the Formidable 
w’ere aU hit by Japanese suicide 
bombers, but survived the last 
savage battles, and earned high 
praise from the U.S. commander- 
in-chief. The British carrier force 
destroyed 148 enemy aircraft and 
sank 108 ships in the 42 days 
preceding the surrender of Japan. 

The total personnel of the R.N 
Air branch then numbered over 
70,000, and the strength in first- 
line aircraft had increased from 
340 to about 1,500. In 1946 the 
Fleet Air Arm was integrated into 
the Navy, and ceased to have a 
separate identity. See Royal 
Naval Air Service ; Royal Navy. 
Consult Fleet Air Arm (H.M.S.O.), 
1943 ; The Fleet Ah' Arm, J. 
Moore, 1943. 

Fleet Prison, The. Former 
prison of old London. Its history, 
has been traced back to the 12th 
century. Named after the Fleet 
river, it stood on the E. hank 
of that stream, S. of Fleet Lane, 
was burnt in the Great Fire, re- 
built, destroyed in the Gordon riots 
of 1780, rebuilt again in 1781-82, 



Fleet Prison. The inner court, with prisoners 
engaged in a game oi racquets 
Trcm a drawing by Rowlandson & Pugin, 1807 
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purchased by the City Corporation 
in 1844, used as a stone-yard, and 
sold in 1864 to the L. C. & D.R. 
On part of the site was erected the 
Memorial Hall. The prison was 
used for prisoners of the Star 
Chamber, and later for debtors and 
bankrupts. The register books are 
preserved at Somerset House. 

The poet Surrey, Bishop Hooper, 
Thomas Nash, Donne, Falkland, 
Prynne, James Howell, Wycherley, 
and Richard Savage were among 
notable prisoners here ; as, among 
literary creations, were Falstaff, 
Mr. Pickwick, and Shandon. the 
shiftless journalist of Thackeray’s 
Pendennis. Here, and in the liber- 
ties, clergymen imprisoned for 
debt celebrated clandestine marri- 
ages, between 1614 and 1754, when 
they became illegal. Favoured 


debtors were allowed to live in 
what was known as the rules or 
liberty of the Fleet, which included 
the N. side of Ludgate Hill and 
the Old Bailey to Fleet Lane and 
Market, and along the E. bank of 
the Fleet to what is now Ludgate 
Circus. Consult The Fleet : River, 
Prison, and Marriages, J. Ashton, 
1888 ; The Chaplain of the Fleet, 
W. Besant and J. Bice, 1881. 

Fleet Street. London thorough- 
fare in Farringdon Ward Without. 
Running W. from Ludgate Circus 
to Temple Bar, its precincts are 
closely associated with the ecclesi- 
astical, legal, insurance, banking, 
publishing, and printing activities 
of the metropolis. It contains two 
churches of note, S. Bride’s (burnt 
out in the German fire raid of Dec. 


29, 1940) and S. Dun^tan-in-the- 
West, the remains of Clifford’s Inn 
and the second Serjeant’s Inn, part 
of the Law Courts, entrances to 
the Temple {q.v.)y and, near to the 
last-named, a restored timber 
house of 1610, the projectmg upper 
storey of which, called Prince 
Henry’s Room, is described as the 
council chamber of the duchy of 
Cornwall in the time of James I. 

Chiefly on the N. side of Fleet 
Street are lanes, courts, and squares, 
e.p. Chancery Lane, Fetter Lane, 
Shoe Lane ; Bolt Court, Crane 
Court, Wine Office Court, Jolm- 
son’s Court. Red Lion Court ; 
Gough Square. To the S. are Old 
Mitre Court and Salisbury Square. 
Whitefriars Street reminds the 
passer-by of the Carmelite monas- 
tery which once stood near. The 

Cheshire Cheese, 
Cock. Peele’s, and 
Rainbow r e p r e - 
sent taverns and 
coffee houses of an 
earlier day. The 
site of the old 
Mitre tavern of 
Johnson’s time is 
covered by Hoare's 
Bank, and that of 
the Devil tavern 
by Glyn Mills 
(Child’s) Bank. ^ 
Known as the 
street of ink, from 
its associations 
with newspaper 
offices, the street 
contains the su- 
perb modern offi- 
ces of the Daily 
Telegraph, the un- 
usual steel and 
glass building of 
the Daily Ex- 
press, the fine 
modern block 
housing Reuter’s, 
and the London offices of most 
of the provincial. Empire, and 
foreign journals. The Great Fire 
of 1666 extended to Clifford’s Inn 
on the N. side and to the Temple 
on the S. side, and after it the 
street was virtually rebuilt. 

Wynkyn de Worde, the printer, 
worked at No. 32, near Temple 
Bar ; Richard Tothiil had his 
printing office in Fleet Street, and 
here Gorboduc, the first English 
tragedy, was printed and published. 
Punch offices, formerly at the 
N.W. comer of St. Bride’s Avenue, 
were moved to Bouverie Street. At 
No. 32 John Murray the first pub- 
lished Byron’s Childe Harold, and 
John Murray the second the early 
numbers of the Quarterly Review. 
Samuel Richardson had a house 


in Salisbury Court. Michael 
Drayton and Covdey lived in Fleet 
Street ; Samuel Johnson in Bolt 
Court, Johnson’s Court, and Gough 
Square. Defoe stood in the pillory 
within Temple Bar in 1703. 
Izaak Walton lived on the N. side. 
The legend of Sweeney Todd, the 
demon barber, originated in a tale 
published in 1840. London’s &st 
pillar-box was put up at Ludgate 
Circus in 1855. Outside St. 
Dunstan’s is a bust of Lord 
Northcliffe, and Edgar Wallace is 
commemorated by a plaque in 
Ludgate Circus where he once sold 
newspapers, while a bust of T. P. 
O’Connor is on the facade of 
Chronicle House. 

Bibliography. Annals of Fleet 
Street, B. B. Chancellor, 1912 ; 
Fleet Street in Seven Centuries, W. 
G. Bell, 1912 ; A Londoner’s Lon- 
don, W. Whitten, 1913 ; Street of 
Ink, H. Simonis, 1917. 

Fleet Train. British naval 
supply and maintenance organiza- 
tion formed early in 1945 to supply 
and repair units of the British 
Pacific fleet in operations against 
the Japanese. The fleet train en- 
abled warships to put in the 
maximum amount of service at 
sea without having to return to 
shore bases for refuelling and 
repairs, and was, in effect, a float- 
ing industrial seaport. Consisting 
of over 100 ships of 30 specialised 
typos, it could feed, water, fuel, 
and munition ships of all* categories 
at sea, carry out action repairs to 
all types from destroyers to battle- 
ships, and transport drafts up to 
1,000 men a month. 

Fleetwood, Mun. borough, sea- 
port, and holiday resort of Lanca- 
shire, England. It stands at the 

mouth of the 
Wyre, on More- 
cam be Bay, 9 m. 
N. of Blackpool. 
It owes its name 
to Sir Peter 
Fleetwood, who 
built quays and 
rlys., and planned 
the town in 1836. 

Fleetwood arms regular 

steamer service 
with the Isle of Man, and carries 
on a brisk coasting trade. It is 
the third largest fishing port of the 
British Isles. Market days, Tues. 
and Fri., plus Mon. in summer. 

In planning Fleetwood as a holi- 
day resort, every advantage has 
been taken of the marine views. 
On the golf course every hole is in 
sight of the sea, and there are 
bowling and putting greens on the 
four-mile promenade. There are a 
sandy beach, swimming pool, boat- 
ing iake, and model yacht pond. 



Fleet Street. View looking east to S. Paul’s. The 
spire of S. Bride’s, which survived German incendiaries, 
is seen on the right ; the projecting clock, left, belongs 
to the Daily Telegraph building 
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Fleetwood, Lancs. Quays and the promenade, which is four miles long and 
is bordered by bowling and putting greens and other watering-place amenities 


The corporation has provided a 
marine hall, with ballroom, theatre, 
and restaurant. Pop. (1951) 
27,525. Rossall School lies 3 m. S. 

Fleetwood, Charles (d. 1692). 
English soldier. A younger son of 
Sir Miles Fleetwood, of Northamp- 
tonshire, he was trained for the 
law. He joined the parliamentary 
army at the outbreak of the Civil 
War and afterwards commanded 

a regiment. In 
1646 he entered 
the house of 
commons as 
M.P. for Marl- 
borough. He 
went with 
Cromwell into 
Scotland in 

Chai'les Fleetwood, command of the 

English soldier horse, and was 

Alter Walker present at 



Dunbar and Worcester, being at 
the time of the latter battle in 
command of the troops in Eng- 
land. Fleetwood was next com- 
mander-in-chief in Ireland, 1652- 
55, being also lord deputy until 
replaced by Henry Cromwell. 
Fleetwood was one of Cromwell’s 
ten major-generals, and sat in his 
house of lords. He was commander- 
in-chief when Monk entered Lon- 


translated by Humbert Wolfe as 
The Wailir^ Wall. It was followed 
in 1922 by Ecoute Israel, which pre- 
sents the history of the Jewish race 
in epic style, using free rhythms. 
Other poems include Le Psaume 
de la Terre Promise ; Etemel est 
Notre Dieu ; Apocalypse. Fleg was 
also an outstanding playwright, 
wrote a successful novel, L’ Enfant 
Prophete, and lives of Moses, 
Solomon, and Jesus (the last as 
told by the Wandering Jew). His 
personal manifesto, Pourquoi Je 
Suis Juif (trans. V. Gollancz, Why 
I am a Jew), was, like all his work, 
inspired by pride of race. 

Flegel, Eduard Robert (1855- 
86). German traveller. Born at 
Vilna, Oct. 1, 1855, he was ap- 
pointed to a commercial post at 
Lagos in 1875, and in 1879 sur- 
veved the Benue river. In 1880 he 
ascended the Niger to Gomba and 
in 1882 discovered the source of the 
Benue. Returning to Europe, he 
made another expedition, backed 
by Bismarck, to secure the Benue- 
Niger district for German trade, 
but was forestalled by the British 
Niger Co. He died on the coast 
at Brass, Sept. 11, 1886. 

Fleischer, Dave (b. 1894). 

American film cartoonist and direc- 


Fleming, v8ra Alexander 
(1881-1955). British pathologist. 
Born at Lochfield, near Darvel, 
Ayrshire, Aug. 

6, 1881, he was 
educated at 
Kilmarnock 
academy and 
S. Mary’s Hos- : 
pital. After 
serving with 
theR.A.M.C.in 
the First Great 
War he became Sir Alexander 
professor of „ • x 

bacteriology at 

S. Mary’s, ^scovering lysozyme in 
1922. Fleming realizeKi the pos- 
sibilities of penicillin {g.v.) in 1929, 
and his research made possible its 
widespread use in medicine and 
surgery. He became F.R.S. in 

1943, received a knighthood in 

1944, shared the Nobel prize for 
medicine in 1945. He died in 
London, March 11. 1955. 

Fleming, David Hay (1849- 
1931). Scottish historian. Born at 
St. Andrews, May 9, 1849, he was 
educated at the university there, 
and published a guide to the city 
in 1881. He devoted himself to 
Scottish history from 1888, and 
among his publications were Scot- 
land after the Union of the Crowns, 
1890 ; Scottish History and Life, 
1902 ; Scottish Reformation, 1903. 
He died in Nov,, 1931, and his 
work was the subject of a study 
by H. M. Paton, 1934. 

Fleming, Sm John Ambrose 
(1849-1945). British physicist and 
engineer. He was born at Lancas- 
ter, Nov. 29, 
1849, and edu- 
cated in Lon- 
don at Uni- 
versity Col- 
lege and the 
Royal Col- 
lege of Chem- 
istry. He was 
a science 


don, but he hesitated, and was lost ; 
he did not go over to Charles II, 
while parliament took from him his 
command. Though he had taken 
no part in the trial of Charles I, 
he was exempted from a complete 
pardon at the Restoration. He 
died Oct. 4, 1692. In religion a 
Baptist, Fleetwood was a zealot, 
without any of the graces of some 
of the Puritans. He married in 
1652 Cromwell’s daughter Bridget, 
but their relations with the Pro- 
tector were not uniformly cordial. 

Fleg, Edmond (b. 1874). French 
author. Born at (Geneva of Jewish 
parents, he served with distinc- 
tion in the First Great War. His 
poem Le Mur des Pleurs, 1919, was 


tor. Born in New York, July 14, 
1894, he was educated at the 
Cooper Union, and in 1920 created 
and directed a series of animated 
cartoons for the Bray studios. His 
initial cartoon series. Out of the 
Inkwell, depicting the adventures 
of Koko the clown, was among the 
earliest of its kind in the silent 
fflm. His later creations included 
Betty Boop, the doll, and Popeye 
the sailor. His full-length films in 
colour, Gulliver’s Travels and Mr. 
Bug (or Hoppity) Goes to Town, 
though indebted to the work of 
Disney (g'-’y-), were notable con- 
tributions to the art of film cartoon. 
Fleischer became head cartoonist 
to Columbia Pictures in 1942. 


Sir Ambrose Fleming, master at 

British pl^eist Cheltenham 
and engineer 1874, and 

worked at Cambridge under Clerk 
M>ixwpIL 1877-81 Then he went 
to University College, Nottingham, 
as professor of physics and mathe- 
matics, returning to London in 1885 
as professor of electrical engineering 
at University College, remaining 
until 1926. He also acted as adviser 
to the Edison Electric Lighting Co. 

Fleming was associated with the 
introduction into Great Britain of 
the telephone, electric lighting by 
incandescent lamps, and wireless 
telegraphy. He invented the ther- 
mionic valve that revolutionised 
the practice of wireless, and other 
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branches of electrical engineering 
are indebted to him for improve- 
ments in method and apparatus. 
He was elected F.R.S. in 1892 and 
received a knighthood in 1929. 
Among his books are Fifty Years 
of Electricity, 1921 ; Electrons, 
Electric Waves, and Wireless 
Telephony, 1923 ; Memories of a 
Scientific Life, 1934. He died at 
Sidmonth, April 18, 1945. 

Fleming, Marjory (1803-11). 
British infant prodigy. Born 
Jan. 15, 1803, a niece of Mrs. Keith 

o f Bavelston, 
at whose house 
Scott fre- 
quently saw 
her, she read 
history at the 
age of six and 
wrote diaries 
and poems. 
She died Dec. 
19, 1811. Her 
3 o u r n a 1 s, 
letters, and 
verses were collected in 1934 ; and 
a biography by 0. Malet appeared 
in 1946. John Brown includes an 
essay on her in Horae Subsecivae. 

Fleming (Robert) Peter (b. 
1907). British journalist. Born May 
31, 1907, he was educated at Eton 
and Christ Church, Oxford, and 
joined the Grenadier Guards, Some 
racy and unconventional travel 
books, e.g. Brazilian Adventure, 
1933 ; News from Tartary, 1936, 
brought him a public, and he be- 
camean assistant editor and leader- 
writer on The Times. He was later 
a war correspondent in Norway, 
1940, and Greece, 1941. He married 
the actress Celia Johnson in 1935. 

Fleming, Sir Sandfobd ( 1827- 
1915). Canadian engineer. Born at 
Kirkcaldy, Fife, Jan. 7, 1827, he 
went to Canada and became con- 
nected with rly. construction about 
1846. *After 1871 he surveyed 
and constructed the Inter-colonial 
line, and afterwards he surveyed a 
route through the Rockies for the 
C.P.R. He advocated an imperial 
cable system and standard time. 
Made a K.C.M.G. in 1897, he died 
July 22, 1915. 

Flemings . Name given to the 
inhabitants of Flanders. A small 
sect of early Protestants, influ- 
enced by the Mennonites, were 
called Flemings or Flandrians 
about the middle of the 1 6th cen- 
tury. Flemings, now predominant- 
ly R.C., occupy the west part of 
Belgium, forming rather more than 
half the population of that coun- 
try. In the First Great War 
most cooperated loyally against 
the Germans, but behind the Ger- 
man front a group of Flemish 


nationalists supported the occupy- 
ing power. Pardoned by the Bel- 
gian government after the armis- 
tice, they continued to demand 
autonomy and achieved a number 
of concessions. Radical Flemish 
nationalists envisaged the union of 
Flanders with the Netherlands. 
(Flemish is Dutch with a variant 
accent ; written it is the same. ) 
Germany claimed the Flemings as 
members of the Germanic family, 
and with the rise of Hitler, Nazi 
propaganda was considerable in 
the region. Flemish influence was 
responsible for Belgium’s detach- 
ment from France and return to 
the policy of neutrality before 
the Second Great War. The “fifth 
column ” in Belgium in 1940 con- 
sisted chiefly of Flemings ; and 
after the war the majority of 
Flemings were strong supporters 
of Leopold in {q.v.), first king of 
the Belgians to speak Flemish. 
Chroniclers sav that Tostig had 
Flemish auxiliaries under his flag 
at Stamford Bridge, 1066. Henry I 
settled a number of Flejnings in 
Dyfed, S. Wales, about 1108 ; they 
were long the objects of Welsh 
hostility. In the battle with the 
S. Wales marchers at Teifi Ford, 
near Cardigan, in 1136, numbers of 
these settlers were slain. Other 
attacks on them in 1144 and 1164 
were avenged by their harrying of 
Iscold or Lower Gwent in 1165. 
Strongly attacked by the Welsh 


leader Maeigwyn Gwynedd, 1188 
they made submission to Llewellyn 
I in 1217. Flemings influenced 
the growth of the woollen and 
weaving industries in England, es- 
pecially in E. Anglia. See Flanders. 

Flemington. Suburb of Mel- 
bourne, Victoria. It is 3 m. N. of 
the city and has a fine racecourse, 
founded 1861, on which is run the 
race for the Melbourne Cup. 

Flemish School of Painting. 
Distinctive type of art which 
emerged in Flanders in the 15th 
century, particularly at Bruges, 
Ghent, and Antwerp. The earliest 
phases at the first two are still 
obscure. The first names to emerge 
are those of the Limburg brothers, 
illuminators, of Maaseyck. Next 
come the brothers van Eyck, 
Hubert (c. 1306-1426) and Jan 
(c. 1385-1440), .usually consid- 
ered the founders of the school 
and certainly its main inspiration. 
Their Ghent altar-piece, The Ador- 
ation of the Lamb (.9ee illus. page 
3227) begun by Hubert in 1420, 
completed by Jan in 1432, helped 
to establish the predominance of 
the Flemish style of painting in N. 
Europe. If they did not invent 
oil-painting, they were the first to 
reveal its full possibilities and so 
to improve its technique as to 
make it virtually a new medium ; 
and this is one of the great contri- 
butions of the Flemish school to 
the history of art, though the 

secret of the van 
Eycks’ own per- 
fection of the 
medium appears 
to have died with 
them. 

Notable names 
among the fol- 
lowing generation 
of painters are 
the so-called 
Maitre de Flamelle 
(possibly Robert 
Campin), Jacques 
Duret, Roger 
van der Weyden, 
Dierick Bouts, and 
Petrus Christus. 
A little later were 
Hans Memlinc, 
Hugo van der 
Goes, G6rard 
David, and 
Quinten Matsys. 
These were all 
religious painters. 
Their contem- 
poraries included 
Jerome Bosch, the 
earliest satirist, 
and Patinir, one 
of the first land- 
scape painters. 



Flemish School. Madonna and Child Enthroned, 
by Dierick Bouts (c. 1410-75) 


National Gallery, London 



Marjory Fleming 

After a water-colour 
by I. Keith 





Flemish School. Massacre of the Innocents, by Pieter Brueghel the Younger, typical of detailed composition of the ] 
century Flemish painters. This picture, in the museum at Brussels, is an exact copy of one by P. Brueghd the elder in Vie 


In the work of these Flemish 
primitives the true Gothic spirit 
found expression. They record the 
intensity of the Gothic conception 
of the Christian drama, and reflect 
the desire for richness and elabora- 
tion of detail inseparable from the 
Gothic ideal. No Italian master 
rivalled them in this respect ; nor, 
when Flemish technique was prac- 
tised in Italy, could any southern 
painters attain their brilliance and 
delicacy. The Flemish technique, 
derived from missal illumination, 
was unsuited to the large demands 
of wall decoration which engrossed 
the Italian painters. But the in- 
fluence of the Flemish masters of 
the 15th century on the art of 
Germany, Spain, and Portugal 
was important, and in England, 
especially in East Anglia, Flemish 
painters had considerable business. 

A new phase entered with Jan 
Mabuse (1472-1532), who studied 
in Italy and introduced an alien 
note into the native vision. The 
rococo period of excessive elabora- 
tion with no compensation in the 
way of serious interpretation is 
represented by van Orley, Mos- 
taert, and Engelbrechtsen ; and 
rather more happily by Lucas van 
Leyden and Scoval. In this period 
the satirical genre picture, indi- 


genous to the Low Countries and the most original of all the I 
later developed by the Dutch tive masters, was Pieter Brn 
painters, was first introduced, well- (1526-1569), the only on 
known examples being the Money- achieve a mural largeness of 
lenders and Misers of M. van yet retain animation and hui 
Reymerswael. The greatest genre Flemish painting reache 
painter of the school, the last and full flowering in the 16th and 

ITthcenturie 
the emerger 
its outsta 
exuberant 
prolific g 
Rubens (1 
1640) and h 
pils and dis( 
chief of who] 
van Dyck, 
notable mas1 
this final ] 
include Cor 
de Vos, p( 
painter ; I 
de Vos and 
ders, animal 
ters ; Jakol 
daens, best 
cribed as a 
Rubens ; 
David Tei 
who might 
equal justi 
called a 
Brueghel 

Plemisli School. A Canon with Patron Saints, by Gerard whose 1 i 
David (c. 1450-1523), a pnpU of Hans Memlmc ^ „ v f ^ 

National Gallery , London work i o r 




link between the Flemish and 
Dutch genre painters. 

It should be noted that until the 
clear emergence of a distinctive 
Dutch school at the end of the 1 6th 
century, Flemish art and Dutch 
art were running on parallel lines 
and no precise labelling of indivi- 
dual painters as Flemish or Dutch 
is practicable. This occasionally 
causes confusion, and use of the 


broader term 


Netherlands 


school ” does not help. It is per- 
haps simplest, as it is also broadly 
correct, to describe the 15th- and 
16th -century genius as Flemish and 
that of the 17th century as Dutch. 
After the 15th centurv there was 
no Flemish school as such. 

Bibliograph^j. The Flemish School 
of Painting, A. J. Wauters, Eng. 
trans. H. Russell, 1885; Aneiens 
Arts de Flandre, E. Durrand- 
GrSville, 1906 ; La Peinture en 
Belgique, H. Fierens-Gevaert, 1909; 
Art in Flanders, M. Rooses, 1914; 
Flemish Painting. E. Cammaerts. 
1945. 

Flensburg. Seaport of Schles- 
wig-Holstein, Germany, It lies 
at the S. extremity of Flensbnrg 
Fiord, about 42 m. N.W. of Kiel. 
Beautifully situated on the steep 
shores of the land-locked fiord, it 
has a good harbour; its indus- 
trial works include shipyards 
foundries, breweries, and bicvcie 
factories. Whaling vessels leave 
annually for the Greenland fish- 
eries. Originally founded during 
the 12th century, Flensburg has 
several fine old buildings, notably 
the churches of S. Nicholas (14th 
century) and S. Mary (13th cen- 
tury). Formerly a Danish town, it 
was entered by German troops 
Feb. 7, 1864, and annexed with 
Slesvig, It is in the southern part 
of that former duchy which chose 
to remain German after the First 
Great War. The shipyards and tor- 
pedo school were heavily bombed in 
the Second Great War. Here, after 
Hitler’s death. Admiral Doenitz set 
up his “government,” May 1, 1945; 
and here Doenitz, his “ ministers,” 
and the German high command 
were arrested, May 23, by the 
Allies. Pop. (est.) 68,000. 

Flers-derPOrne. Town of 
France, in the dept, of Orne, on 
the Vere, 40 m. S. by W. of Caen. 
It has a 16th-century chateau, and 
cotton spinning, bleaching, and 
dyeing works. It was taken from 
the Germans by the British Aug. 
16, 1944. Pop. (1954) 13,010. 

Flers, Robert db la Mottb- 
Ango, Marquis of (1872-1927). 
French dramatist. Born at Pont- 
I’Eveiiue, Nov. 22, 1872, and 
educated at Paris, he made his 
reputation as collaborator with 


G. A. de Caillavet in a series of 
light and witty comedies. Among 
them are Les Travaux d’Hercule, 
1901 : Primerose, 1911 ; L’ Ha bit 
Vert, 1912 ; La Belle Aventure, 
1913. He became editor of Le 
Figaro, with Alfred Capus, in 1914; 
he resigned this post in 1920, 
rejoining the paper in 1922. He 
died July 30, 1927. 

Fleshly Schoolof Poetry , The. 
Derisive name given to certain 
19th-century poets, chiefly D. G. 
Rossetti and A. C. Swinburne. It 
originated in an article in The 
Contemporary Review, entitled 
The Fleshly School of Poetry and 
Other Phenomena of the Day, by 
Thomas Maitland (Robert Bu- 
chanan), which was afterw^ards 
published as a pamphlet. 1872. 
Swinburne replied in Under the 
Alicroscope, 1872. Buchanan later 
made a full amende honorable in 
regard to Rossetti's work. 

Fletcher, Andrew, of Saltoun 
(1655-1716). Scottish politician. 
Born at Saltoun (or Salton), 

, Haddington, 
he was educa- 
ted by the par- 
ish minister, 
Gilbert Burnet, 
d fterwa rd s 
bishop of Salis- 
bury. He sat 
-is a commis- 
•sioner 4 d the 
Anartw ritsicutoi. Scots conven- 

tio° of estates 

After Aikman . -.Arro . 

m 1678, and 
vigorously opposed the govern- 
ment. In 1685 he joined Mon- 
mouth’s expedition to England, 
but, having killed a man in a 
private quarrel, fled to Spain. He 
returned in 1688 with William of 
Orange and became a determined 
opponent of the Union. He is re- 
membered by the remark from his 
Account of a Conversation, “ I 
knew a very wise man, so much of 
Sir Christopher’s (Sir Christopher 
Musgrave’s) sentiment, that he be- 
lieved if a man were permitted to 
make all the ballads, he would not 
care who should make the laws of a 
nation.” Fletcher set up the first 
barley mill in the British Isles. 

Fletcher, Sir Banister Flight 
(1866-1953). British architect. 
Born in London, Feb. 16, 1866, he 
was educated at the Royal Aca- 
demy schools and London Univer- 
sity, at which he was lecturer and 
assistant professor (King’s College) 
and university staff lecturer on 
architecture. President of the 
R.I.B.A., and for many years 
partner in the firm of architects 
which bore his name, he was 
knighted in 1919. He ip best 


chief European 
languages/His 
other books in- 
cluded a life of Palladio. He died 
Aug. 17, 1953. 

Fletcher, Giles (c. 1588-1623). 
English poet. Brother oi Phineas 
and cousin of John Fletcher, the 
dramatist, he was educated at 
Westminster and Cambridge, and 
died rector of Alderton, Suffolk. 
His principal work, an allegorical 
poem entitled Christ’s Victory and 
Triumph, 1610, was modelled on 
Spenser’s Faerie Qiieene, and in- 
fluenced Milton. 

Fletcher, Sib Henry (1727- 
1807). British politician and ad- 
ministrator. Born in Cumberland, 
he served the E. India Co. from 
boyhood in capacities ranging from 
sea-captain to director, 1769-87, 
and chairman, 1782-83. Whig 
M.P. for Cumberland, 1786-1806, 
he received a baronetcy in 1782. 
He supported Fox’s proposals for 
administrative reforms in India 
and Grey’s measure tor parlia- 
mentary reform , and was highly 
regarded for his personal charac- 
ter and liberality. He died 
March 25. 1807. 

Fletcher, John (1579-1626). 
English poet and dramatist. Son 
of Dr. Richard Fletcher, bishop of 
London, he was 
born at Rye, 

and educated 
at Bene’t (Cor- 
pus Christi) 

College, Cam- 
bridge. On his 
father’s death 
being left with 
out means, he 
took to writ- John jjietoher, 

ing for the English tomatist 

^ ® . From an old engravino 

Stage, begin- 
ning about 1607 his tamous 
collaboration with Beaumont 
{see Beaumont, Francis) in plays 
which introduced tragi -comedy 
to the English theatre. Inde- 
pendently he wrote fifteen or 
sixteen plays, including The 
Faithful Shepherdess (a charm 
ing Dresden-china pastoral play) 
Bonduca and Valentmian (trage- 
dies). A Wife tor a Month (tragi- 
comedy), The Wild Goose Chase, 
Monsieur Thomas, Woman’s Prize 
(a sequel to The Taming of the 
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Shrew), and The Chances (come- 
dies). He also collaborated with 
Massinger, Middleton, Rowley, 
and perhaps others. 

To what extent Fletcher was 
responsible for The Two Noble 
Kinsmen and Henry VIII remains 
a vexed question. He wrote beauti- 
ful lyrics and some of the raciest 
dialogue in English dramatic litera- 
ture. His characteristic line of 
eleven syllables (the extra syllable 
being often needlessly appended) 
gives on first hearing an impression 
of conversational naturalness and 
ease, but it easily becomes mono- 
tonous, flaccid, and almost indis- 
tinguishable from prose. The 
frequency of its occurrence is 
commonly used as a criterion by 
which to determine Fletcher’s 
share in collaborated plays. He 
died of the plague and was buried 
Aug. 29, 1625, in S. Saviour’s, 
Southwark. Cons7iU John Fletcher, 
O. L. Hatcher, 1905. 

Fletcher, Sm Lazartjs (1854^ 
1921). A British mineralogist. 
Born at Salford, March 3, 1854, - 
he was educated at Manchester 
grammar school and Balliol Col- 
lege, Oxford. Appointed a demon- 
strator in the Clarendon Labora- 
tory, he remained lecturing in 
Oxford until 1890, when he became 


earliest extant records are dated 
1775. The office is at 7 Crompton 
Way, Manor Royal, Crawley. 

Fleur-de-Iiis (Fr., lily-flower). 
In heraldry, an extremely ancient 
symbol. Found among 'Egyptian 
hieroglyphics and 
used by the Anglo- 
Saxon kings, it was 
probably a conven- 
tional represent- 
ation of some such 
flower as the lotus, 
riverside flags, or 
Flem-de-Lis the iris. It consists 
m heraldry central bulbous 

petal and two side-curving petals, 
a fillet and a stalk, usually tri- 
parted. The fleur-de-Hs, an early 
cognizance of the Carolingian 
kings, became identified with the 
royal houses of France, who bore 
the golden flowers on a blue shield. 

At first the shield was strewn 
with the lis, but occasionally only 
three appeared, some say in 
allusion to the Holy Trinity, a 
fashion which became permanent 
under Charles VI. The French 
arms (azure, semee de lis d’or) was 
quartered with the arms of England 
by Edward III ; Henry IV reduced 
the number of lis to three, and 
after the treaty of Amiens and the 
Union wurh Ireland in 1801, the 



keeper of minerals in the natural 
history department of the British 
Museum. He was promoted direc- 
tor of the department in 1909, 
and resigned in 1919. In 1916 
Fletcher was knighted, and his 
many honours included the F.R.S. 
From 1888 to 1909 he was secre- 
tary of the Mineralogical Society. 
He wrote Introduction to the 
Study of Minerals, 1884 ; Intro- 
duction to the Stud 3 ^ of Rocks, 
1895. He died Jan. 6, 1921. 

Fletcher, Phinbas (1582-1650). 
English poet. Phineas was brother 
of Giles Fletcher and, like him, an 
imitator of Spenser. He died rector 
of Hilgay, Norfolk. His works have 
been edited by Grosart, 1868, the 
most important being a poem of 
4,800 lines entitled The Purple 
Island, an extraordinary allegory 
of the human body. 

Fletchers* Company, The. 
City of London livery company. Of 
ancient origin and associated with 

the Bowyers, the 
Fletchers 
(Fr. fleche, an 
arrow) is a com- 
pany by prescrip- 
tion, not charter, 
was granted arms 
in 1427, and pos- 
sessed a hall in 

Fletchers’ 

Company arms until 1930. The 



French quartering was omitted 
from the arms of the English royal 
family. Pron, Fler-de-leess. 

Flemns. Town of Belgium, 
in the prov. of Hainault. It stands 
in a plain, 8 m. N.E. of Charleroi, 
and is a junction for the rly. to 
Gembloux, Landen, and Nivelles. 
There is a steam tramway to Na- 
mur. Four important battles have 
been fought near this small Bel- 
gian town. In the first the dulce of 
Brunswick defeated the Spaniards 
under Cordova, Aug. 29, 1622. 
Under Marshal Luxembourg the 
French gained a victory over the 
allied Spanish, Butch, and Ger- 
mans, July 1, 1690. On June 26, 
1794, the French under Jourdan 
inflicted a crushing defeat upon 
the Austrians and forced them to 
evacuate Flanders. Napoleon here 
defeated the Prussians, June 16, 
1815, in the battle usually known 
as the battle of Ligny {q.v,). 

Fleury, Flory, or Flowery. 
In heraldry, any charge decorated 

with fieur-de- 
lis. Examples 
are crosses at 
the ends of 
the limbs or in 
the angles, on 
the tressure, 
and on scep- 
tres, etc. See 

Fleury, in heraldry Cross ill us. 



Fleury, Andr^: HERcrLE de 
(1653-1743). French statesman. 
Born at Lodeve, Herault, June 22, 
165.3, he was educated at Paris, 
took holy orders, and became chap- 
lain to Louis XIV, who made him 
bishop of Frejus in 1698, and tutor 
to the future king Louis XV. In 
1726 he became chief minister of 
the latter and was appointed 
cardinal. His administration was 
upright and strictly economical, 
but he did nothing to check the 
early dissipations of the king or 
the abuses of the farmers-general. 





Aiter Bigaud 

His foreign poliej^ was directed 
chiefly towards ensuring peace, 
and to this end he worked closely 
with the Engbsh minister Walpole. 
The French intervention in Polish 
affairs in 1733 was undertaken 
against his better judgement, but 
he failed to prevent France from 
being involved in the war of the 
Austrian Succession, 1740, and 
died discouraged and in ill-favour, 
Jan. 29, 1743. 

Fleury, Claude (1640-1723). 
French church historian. Born 
Bee. 6, 1640, in Paris and educated 
there, he practised for nine years 
as an advocate, and then devoted 
himself to theology. In 1672 Louis 
XIV entrusted him with the edu- 
cation of the young princes, and 
he became nominally the abbot of 
Loc-Bieu and later prior of Argen- 
teuil. From 1691 he was wTiting 
his Ecclesiastical History in 20 
voliirqes. He died July 14, 1723. 

Flexner, Suvion (1863^1946). 
American pathologist. Bom of 
Jewish parents at Louisville, Ky., 
March 25, 1863, he was educated 
at Johns Hopkins university, 
Baltimore, at. which he became 
assistant to the professor of 
pathology, 1895. In 1899 he was 
appointed professor at Pennsyl- 
vania university. Joining the 
Rockefeller Institute, New York, 
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as director in 1903, he held the 
position until 1935. Here he 
studied bacteria, germs, and 
serums, made experiments in the 
pathology of toxalbumin intoxica- 
tion, produced in 1905 a serum 
against cerebro-spinal meningitis, 
and discovered the dysontei'y 
bacillus. He died in New York, 
May 2, 1946. 

Fliegende Blatter (Ger., flying 
leaves). German humorous weekly 
paper, founded in 1844. It had 
little political satire from 1856, but 
excellent cartoons and stereotyped 
objects of jokes : the mother-in- 
law, the naughty little boy, the 
dandy, the arrogant lieutenant of 
the Guards. In 1928 it was merged 
with the Meggendorfer Blatter, a 
similar family paper printed in 
colours. Both periodicals were 
published at Munich. The paper 
lapsed during the Nazi period. 

Flight. Movement through the 
air. As developed by man, it is 
described under Aeronautics and 
related articles. Among animals, 
a number of groups, the most 
important being the pterodactyls, 
the birds, the bats, and the insects, 
developed the power of flight. 

The pterodactyls were not very 
well designed for flight, for their 
immense wings were held out by 
one greatly elongated finger on each 
side, and also involved the hind 
legs, which led to great clumsiness, 
especially when the animals tried 
to land. They flourished for a 
time and then died out. 

Insects are the only inverte- 
brates which have evolved true 
flight. Their wings are not limbs 
but are outgrowths of cuticle from 
the thorax. They normally fly by 
continuous flapping rather than by 
gliding and soaring. The flapping 
rate is high, from five per sec. by 
some large butterflies to about 

l, 000 per sec. by small midges. 
Some insects have two pairs of 
wings which in certain species beat 
in unison, in others (e.p. dragon- 
flies) alternately. In many beetles 
one pair has developed as covers 
of the other (functioning) pair. 

It is generally accepted that the 
dragonflies are the fastest fliers 
among insects — some of their 
species may be capable of 50 

m. p.h. Horse-flies can do 30, 
honey-bees up to 15 m.p.h., while 
the locust can manage only 10, and 
the mosquito only 3 m.p.h. Many 
small weak-flying insects are car- 
ried to great heights by convection 
currents, and are then drifted con- 
siderable distances. Aphides are 
dispersed in this way over large 
areas. By the use of traps carried 
by aircraft and on the cables of 


captive balloons it has been found 
that such insects may be caught at 
heights of three miles, and that 
they may be carried as far as 
500 m. in three-four days. 

Many strong-flying insects also 
fly great distances ; for instance, 
butterflies of several species 
cross the English Channel every 
year. The Painted Lady butterfly 
breeds along the shores of North 
Africa during the winter, and in 
spring many start to fly north 
across the Mediterranean and over 
Europe. Many reach Great Britain 
in June, and stragglers have 
reached Iceland. The same species 
breeds in Mexico and flies as far 
north as Newfoundland, a distance 
of 3,000 m. The Monarch butterfly 
of North America makes a similar 
spectacular flight from Central 
America up to Canada, Indivi- 
duals marked in spring during the 
northward flight have been recap- 
tured making the return journey 
during the autumn. A number of 
specimens have found their way 
across the Atlantic to Europe, 
though there is evidence to show 
that some at least have come in 
ships. 

Flying Fishes. Several species 
of fish have evolved in such a 
way as to enable them to escape 
from their enemies by taking to the 
air. In Cypselurus, the most fully 
adapted, the pectoral fins are 
greatly enlarged, with a span of 
about 10 ins., the pelvic fins are 
similarly though less developed. 
These fins lie along the sides of the 
fish when it is swimming, but are 
held out rigidly when it is flying. 

night among Pish 

When taking off the fish breaks 
surface at about 20 m.p.h., ex- 
pands its fins, and then accelerates 
along the surface, driven by a very 
rapid vibration of the tail, the 
greatly developed lower lobe of 
which is still in the water. In less 
^an a second the fish reaches over 
40 m.p.h. and takes off into a glide, 
the usual duration of which is 
about three seconds, so that it 
covers about 50 yards. When wind 
is being deflected upwards by 
striking waves, favourable con- 
ditions may be created to enable 
them to make much longer flights 
of 200-300 yards, and to attain a 
height sufficient to land them on a 
liner’s deck. 

Bats. A few groups of mammals 
have achieved passive or gliding 
flight ; such animals have a fold 
of skin which can be stretched 
between the fore-limb and the hind 
limb on each side to provide a 
supporting surface. By climbing 


to a height in a tree and launching 
forth they can make quite long 
glides, but no power is applied 
during flight so that all such flights 
are of very short duration. Only 
the bats among the mammals have 
been completely successful ffi 
achieving true flight. That this has 
been a great advantage to them is 
shown by the fact that there are 
very many species, chiefly in the 
tropics. Only the rodents have 
more species. The wings consist of 
two layers of skin, back to back, 
held out by the greatly elongated 
fingei‘-bones and attached also to 
the hind legs. This involvement of 
the hind limbs with the wings is 
the main disadvantage that bats 
have as compared with the birds. 
In other ways bats and birds show 
parallel evolution ; their breast 
muscles are similar and they are 
attached to similar keels on their 
breast-bones. Bats are more agile 
in flight than are birds, owing to 
their extreme lightness. They 
usually take off from a height, but 
they can jump up from a level 
surface. They are extremely agile 
in landing into an inverted hanging 
position. 

Echo-Sounding Bats 

The most extraordinary feature 
of the flight of bats is their de- 
velopment of an echo-sounding 
technique for the avoidance of 
obstacles. As the bat flies along 
it emits a succession of short 
pulses of sound of ultrasonic 
frequency. The echoes received 
by the bat’s highly developed ears 
enable it to locate obstacles in its 
path. (The Guacharo or oil bird, 
a South American species, has 
developed the same method to 
enable it to fly to its nest in dark 
caverns.) 

Birds. It is probable that 
birds evolved from reptiles which 
ran on their hind -legs, waving 
their fore-limbs to aid balance. 
Large scales, developed along the 
trailing edge of the fore-limb, 
may have gradually evolved into 
feathers. It has been suggested 
that feathers were evolved prim- 
arily for heat-conservation, and 
that their use for flight came later. 

The bird’s wing is its fore-limb, 
with the usual bones much modi- 
fied. Most of the hand bones have 
disappeared. The long bones are 
tubular, which gives them great 
strength with light weight. The 
principal flight feathers are the 
primaries, ten in number, which 
spring from the hand part of the 
fore-limb and are used mainly for 
propulsion. The inner part of the 
wing has a number of secondary 
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feathers which form the trailing 
edge of the wing. The spaces 
between the main flight feathers 
are filled by smaller feathers which 
overlap one another and so form a 
smooth surface to the wing. 

The thumb of the wing has a 
small tuft of feathers, the alula or 
bastard -plume, which acts as an 
anti-stalling device, forming a slot 
on the leading edge w’hen needed. 
At the wing-tips the primary 
feathers are more or less cut away 
to form more slots, the depth and 
numbers of which vary from species 
to species, being found most de- 
veloped in game birds and the 
birds of prey, and scarcely at all 
in birds, such as shearwaters, with 
long, narrow wings. These slots 
form the twisted primary feathers 
into a series of driving surfaces in 
game birds. The twist which the 
primaries have during the down- 
stroke is caused by the shaft’s 
being nearer to the leading edge 
than to the trailing edge. In birds 
in w'hich the primary feathers do 
not separate' so much, the whole 
wing has a slight twist during the 
down -stroke. This twist causes 
the air to be driven backwards and 
downwards, and the reaction to 
this is that the bird is driven for- 


little as 8 p.c., e,g. in an owl. The 
possession of large muscles does 
not by itself indicate that the bird 
is a good flier ; it may mean 
that the bird’s wings are of such 
an inefficient shape that only b? 
possessing large muscles can it 
over-come this disadvantage. A 
study of the weights of these 
muscles and of their sizes relative 
to one another sheds much light 
on the bird’s method of flight. 

During flight other smaller 
muscles can alter the shape of the 
wing in a number of W'ays ; this 
gives the bird many degrees of 
freedom not found in man-made 
flying machines. 

The tail consists of a number 
of feathers, usually 12, which can 
be opened and closed like a fan. 
There are muscles also which can 
raise, lower, or twist it, or make it 
concave on either the upper or 
lower surface. Tail size varies 
from those of the grebe family 
which are virtually non-existent 
to those of birds like pheasants and 
pigeons. In general those birds 
which need to be highly man- 
oeuvrable, such as birds living 
among trees or which catch in- 
sects, have large tails. Birds 
living in open spaces have small 



Flight. Cuckoo on the wing 


the air is rising at a speed greater 
than the rate at which the bird is 
sinking, then the bird will rise 
relative to the ground below. 
Many birds take advantage of 
rising air to help them to main- 
tain height without effort. 

Vultures, most of which are found 
in hot countries, are the best adap- 
ted for gliding in rising columns 
of hot air. They have very large 
wings which have long slots at the 


wards and kept up. 

A bird must flap if it is to main- 
tain height and speed. If it glides 
it can either maintain height by 
losing speed, or maintain or even 
increase speed by losing height. 
The muscles which flap the wings 
are attached to the keel of the 



Flight. A gannet landing 
breast- bone. The two main ones 


tails. Tails vary greatly in shape 
from pointed to square-cut to 
forked. 

The function of the tail is to act 
as an accessory supporting surface 
for use when manoeuvring, and it 
is not normally used when the 
bird is flying in a straight line. 

The bird must at- 
tain a certain air- 
speed before it can 
become airborne; 
some run into the 
wind, some dive from 
tree or qliff, small 
birds manage with a 
jump and a vigorous 
flap. Some birds, such 
as the albatrosses, 
cannot t^ke off in the 
absence pf wind and 
must wait until 
conditious are right. 
Cormorants which 
have eaten too much 
may have to vomit 
part of their catch 
before they can take 
flight. 

Birds land into the wind when- 


tips, and this adaptation enables 
them to have a small sinking 
speed. At night vultures sit on 
the ground oi: in trees, but when 
the sun rises they take off clumsily, 
for they have very small wing 
muscles, and seek a_^thennal, t.e. an 
area where hot air is rising. Once 
in a thermal they circle, rising in a 
spiral to about 5,000 feet where 
they continue to soar till the even- 
ing, when they are forced to come 
down again. This method of 
flying without effort suits the 
vulture’s way of life, for its meals 
are by their nature intermittent, 
but when found may be so abundant 
that the bird is unable to take off. 

In Great Britain buzzards, 
rooks, gulls, and many others may 
be observed using this method : 
they find hot air rising from bare 
ground, or even roof-tops, heated 
by the sun. 

Soaring can be seen also in air 
which has been deflected upwards 
by wind striking a hill or cliff. 
Slope-soaring, as this is called, is 
often of great help to birds which 
have to migrate along mountain 


are the Pectoralis major, which 
pulls the wing down ; and the 
Pectoralis minor or Supracora- 
coideus, which pulls the wing up 
again. The first is much larger ; 
the two together may make up 
over 30 p.c. of the bird’s weight in 
a strong flier (e.p. a pigeon), or as 


ever possible, so as to reduce their 
ground*speed while keeping their 
air-speed high. They lose speed 
by flapping vigorously against the 
dir^tion of motion and then by 
stalling completely. 

A gliding bird loses height 
steadily relative to the air, but if 


ridges. The albatrosses of the 
southern ocean have developed a 
wonderful method called dynamic 
soaring which enables them to fly 
long distances without effort. This 
depends on there being a wind 
gradient, that is to say on the 
lower layers of the air being slowed 




FLIGHT 


34 1 4 


flint 


down by friction, so that layers of 
fast moving air are to be found 
immediately above layers of slower 
air. The albatross glides rapidly 
down -wind, losing height, and 
when it has almost reached the 
water-level it turns and shoots up 
into the upper faster layer again. 
The mechanics of this method is 
difficult to explain, but there is no 
doubt that the albatross finds it 
an economical way of flying. 
Only birds which are big and 
heavy, with very long narrow 
wings, can fly in this way. 

Flying birds vary in weight from 
humming birds, some species of 
which weigh as little as a twelfth 
of an oz., up to swans and bustards, 
some of which weigh as much as 
35 lb. ; variations in the weight of 
individuals of the same species are 
slight. Birds quickly reach maxi- 
mum size. The wandering alba- 
tross possesses the greatest wing- 
span — up to a little over 11 ft. 

Speed of Bird Flight 

As regards speed, a large bird 
dropping from a height might 
reach a little over 100 m.p.h., but 
in level flight such a speed cannot 
be attaint. Falcons and swifts, 
perhaps the fastest, can probably 
fly at well over 60 m.p.h. ; most 
small birds cannot reach more than 
20 m.p.h. Many birds have a 
cruising speed and a much greater 
emergency speed which can be 
kept up for a short time only. 

Though birds have been seen 
flying near the tops of high moun- 
tains, they do not generally fly at 
any great height above the ground. 
In Great Britain lapwings and 
rooks are the most likely to be 
seen flying high. 

Several land birds have been 
proved to cross up to 2,000 miles 
of ocean on their migrations to 
remote islands, showing great 
powers of endurance and even 
greater powers of accurate navi- 
gation. The arctic tern, which 
nests in Spitsbergen 600 m. S. of 
the North Pole, is found during 
the northern hemisphere winter at 
the edge of the pack ice round 
the Antarctic continent — a round 
journey of 20,000 m. each year. 
Sometimes birds are forced to 
make long flights through being- 
drifted out to sea by wind and 
then having to carry on till they 
reach land. A famous instance 
is that of a flock of lapwings which 
took off one winter evening from 
the north of England en route for 
Ireland. There was a tail wind of 
about 55 m.p.h. and so they over- 
shot their destination and, carrying 
on, reached Newfoundland. 


Flight Lieutenant. Commis- 
sioned officer in the R.A.F. The 
rank is equivalent to lieutenant 
in the Royal Navy and captain in 
the army. The rank was originally 
introduced into the Royal Naval 
Air Service [q.v .) ; when adopted 
by the R.A.F. it was at first held 
only by officers engaged in flying 
duties, but later was held in all 
branches of the service. Rank is 
indicated by two spaced rings on 
the sleeve of the tunic or on the 
epaulettes of the greatcoat. 

Flight Mechanic. Tradesman 
in the R.A.F. responsible for the 
overhauling of aircraft engines or 
aircraft frames on the ground. 
Flight mechanics either enlist in 
the service as fully qualified trades- 
men or join as boy apprentices. 

Flight Sergeant. Non-com- 
missioned ofl&cer in the R.A.F., 
or in the R.A.F. Regiment. He 
may be engaged in flying or in 
ground duties. He ranks above a 
sergeant and below a warrant 
officer, and is equivalent in rank 
to a staff sergeant in the army or 
petty officer in the Royal Navy. 
Rank is indicated by three stripes 
surmounted by a crown worn on 
the sleeve of the tunic. 

Fliuck, Govaeet (1615-60). 
Dutch painter. Born at Cleves, 
Jan. 25, 1615, he was one of Rem- 
brandt’s most successful pupils. 
His earlier work, painted under 
the influence of the master, is of 
greater value than his later Itali- 
anate style of court painting. Not- 
able works are The Annunciation 
to the Shepherds, Louvre ; The 
Grey Bearded Man, Vienna ; The 
Expulsion of Hagar, Berlin, painted 
for the elector of Brandenburg ; 
The Civic Guard Fete, Amsterdam. 
He died at Amsterdam, Feh. 2, 1660. 

Flinders. River of Queens- 
land, Austrah'a. It issues from 
Mt. Courtney in Douglas co., and 
flows S.W,, W., and then N.W. for 
a total course of over 300 m., to 
discharge into the Gulf of Car- 
pentaria, 10 m. S.W. of Kimberley. 
It was named after Matthew 
Flinders (v.i.), the navigator. 

Flinders^ Matthew (1774- 
1814). British sailor. Born March 
16, 1774, at Donington, Lines, the 
son of a sur- 
geon, in 1790 
he went to 
tran s plant 
bread-fruit 
trees from the 
South Sea 
Islands to the 
W. Indies. Re- 
turning in 1793, 
he was posted 
to the Bellero- 


phon, saw action on the Glorious 
First of June (1794), and sailed in 
the Reliance to New South Wales 
where he began a series of ex- 
plorations lasting until 1799, cir- 
cumnavigating Tasmania, which 
was hitherto supposed to be part 
of the mainland. 

In 1800 Flinders was appointed 
to the Investigator, and again 
sailed (1801) for Australia, where 
he charted the Gulf of Carpentaria, 
and surveyed the coast of New 
Holland. On his voyage home, 
unaware that Great Britain and 
France were at war, he was de- 
tained by the French at Mauritius, 
and imprisoned, 1803. In 1810 he 
was released and made his way to 
England, where he WTote an ac- 
count of his discoveries. He died 
July 19, 1814. His name survives 
in a river of Queensland, a mt. 
range of S. Australia, a bay of W. 
Australia, and an island N. of 
Tasmania. 

Flindersia. Small genus of 
evergreen trees of the family Ruta- 
ceae. Natives of Australasia and 
the Moluccas, they have hard, 
close-grained wood of a yellow 
tint, useful for many purposes. 
F. australis (Crow’s Ash), found in 
Queensland and New South Wales, 
grows to a height of 60 ft., with 
smooth, flaking bark, and alter- 
nate leaves broken into three to 
six oblong leaflets. The numerous 
small white flowers are in dense 
clusters. The wood is very durable. 
The trees are named after Matthew 
Flinders {v.s.). 

Flinders Range. Mt. system 
of Squth Australia. It runs N.N.E. 
for about 200 m. from Spencer 
Gulf between Lakes Torrens and 
Frome, attaining 3,900 ft. in St. 
Mary’s Peak. Uranium has been 
found in Mt. Painter. 

Flin Flon. Town of Manitoba, 
Canada. Near the border of Sas- 
katchewan, in l^t. 55° N., it is a 
branch terminus of th(5 C.N.R. and 
also served by airway. A mine at 
Flin Flon Lake has a daily output 
of 6,000 tons of high grade copper 
sulphide ; power comes from Island 
Falls on the Churchill River, 56 m. 
to N.W. The opening of this pre- 
Cambrian area has transformed 
Manitoba from a purely agricul- 
tural to a partly industrial province. 
Pop. (1951) 9,899. 

Flint. Crystalline mineral com- 
posed mainly of silica ; a variety 
of chalcedony. It is compact, 
almost opaque, usually dark grey 
or brown, somewhat harder than 
steel, and breaks with a shell-like 
fracture, forming sharp-cutting 
edges. When first unearthed it is 
brittle, becoming toughened by 



From an engraving 
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exposure. Chert and hornstone are 
coarser forms. 

In Great Britain and W. Europe 
flint occurs mainly in the middle 
and upper chalk formations, where 
it forms irregular nodules, tabular 
masses, and veins. It is also scat- 
tered through Tertiary gravels and 
alluvial soils, sometimes in great 
quantities, derived from disin- 
tegrated chalk rock. The nodules, 
sometimes several feet across, are 
often the silicified remains of 
sponges, or are hollow shells formed 
by the concretion of gelatinous 
silica around urchins, sponges, and 
other marine organisms. When 
this dense, non- crystalline con- 
stituent, the cause of black flint, 
is removed, white flint results. 
The veins were deposited in joints 
and fissures in chalk rock, car- 
bonate of lime being displaced by 
dissolved silica of organic origin. 

The cutting edge produced by 
flaking enabled Palaeolithic man 
to invent edged tools, before the 
introduction of metallurgy. Utilis- 
ing at first water- worn pebbles or 
cliff-exposed nodules, this industry 
led to flint-mining. The discovery 
that sparks are produced when 
flint is struck with iron pyrites 
brought about the percussive 
method of fire-making. In chalk 
districts of England flint was used 
in medieval times for building, 
walls being made of undressed or of 
split flints, and porches and battle- 
ments panelled with squared flints, 
sometimes in beautiful colour 
zones. The secret of splitting flints 
has been lost. As road metal flint is 
unsatisfactory because of its readi- 
ness to pulverise. Some flint is used 
for pottery and optical or flint- 
glass. A white quartz is obtained 
by heating flints and throwing 
them into cold water. In France 
they are crushed and exported. In 
the English home counties *S. of 
the Thames and in Belgium there 
is a large output, much used in 
pottery. See also Flint Implements. 

Flint. Borough and county 
town of the county of Flint, Wales. 
It stands on the S. shore of the Bee 
estuary, 12 m. N.W. of Chester, 
It was once an important harbour, 
but the accumulation of sand in the 
estuary keeps the 
tidal waters away 
from the town. 

Hundreds of acres « 
of marshland in 
the estuary could 
be profitably re- 
claimed. Artificial 
silk is made here. 

There are lead 
and coal mines 
in the neighbour- Flint, Wales. 



L\ 




T \ 


- 4 






hood. The castle, built by Edward Elected A.R.A, 

I, was the scene of the meeting be- 1924, R.A. 1933, 
tween Richard II and Bolingbroke, he was president 
described by Shakespeare, and of the Royal 
was twice captured by Parliament- Society of 
arians and dismantled in 1 647 ;the Painters in 
remains were taken over by the Water Colours 
office of Works in 1920. There is 1936-56. He 
a busy, open-air market every excelled in de- 
Friday. Pop. (1951) 14,267. picting the sir William Russell 

Flint, City of Michigan, U.S. A., female form in Flint, British 
the CO. seat of Genesee co. It sunlight. He painter 
stands on Flint river, 70 m. by rly. was Imighted in 1947. 

N. by W. of Detroit, and is served Flint Implements. Tools and 
by rly. and an airport. Ranking weapons made from flint by early 
second in the world to Detroit in man ; they are found all over the 
production of motor cars, Flint world. The name is also popularly 
contains the plants of several sub- extended to include implements 
sidiaries of General Motors. It made from other types of stone 
developed this prominence from an [e.q. obsidian or chert, quartz .or 
earher output of ; yy- 

buggies, car- 
riages, and carts. 

Flint trebled 
its population 
during 1900-10. 

Other manufac- 
tured goods in- 
clude iron pro- 
ducts, bricks and 
tiles, cigars, and 
flour. Pop. 

(1950) 163,143. 

Flint. River of 
Georgia, U.S. A. 

Rising in the N. 
part of the state, 

it flows 350 m. Four on a Beach, a typical water-colour painting by Sir 
generally S.W. to WiUiam EmseU Flint 

unite with the Chattahoochee in granite) sometimes used by Stone 
forming the Apalachicola. Navig- Age man. In Britain and much of 
able for most ofits length, it drains Europe flint was more frequently 
an area of 8,000 sq. m. A dam used than any other kind of stone, 
serving a hydro-electric power The best flint used by Stone Age 
plant was completed on the river, man came from the deposits 
6 m. W. of Cordele, in 1930. (usually chalk) in which it was 

Flint, Sir WilliamRussell (b. formed. Flint from secondary 
1880), British painter. Born in deposits, e.g. the gravels laid down 
Edinburgh, April 4, 1880, he was by rivers, was more difficult to 
educated at Daniel Stewart’s Col- work since during its deposition it 
lege, and Royal Institution school had usually been exposed to ex- 
of art there. He came to London treme temperature changes, ren- 
in 1900, and was on the staff of dering it brittle, or battered and 
The Illustrated London News rolled, producing incipient cracks ; 
1903-07. At his best as a water- it was frequently used, but the 
colourist and etcher, he became proportion of waste flakes and 
widely known through his illustra- broken tools was greater, 
tions to various limited editions, Flint is worked, and implements 
e,g. Chaucer, Homer, Malory, and are made, by turning to advantage 
Charles Kingsley’s The Heroes, the characteristic conchoidal frac- 
ture of the material. When pressure 
is applied to a flint block, either 
steadily or by a sharp blow, the 
Force does not travel through the 
block in the direction in which it is 
applied, but radiates in the form 
of a cone. By controlling the 
direction of blow or pressure and 
the force with which it is applied, 
a man can obtain fragments ol 
desired shape and siz6, Such 
Ruins of the castle built by JEdward 1 fragments are classed as coios. 


It:-'- 


Four on a Beach, a typical water-colour painting by Sir 
William Bussell Flint 
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flakes, chips, or 
splinters. Man- 
made fragments 
are identified by 
tlie evidence of 
direction of flaking 
and uniformity of 
weathering of frac- 
tured surfaces, and 
by the presence of 
bulbs of percussion 
where the force has been applied. 

Palaeolithic workshops — with 
anvil stones, hammer stones, dis- 
carded cores, spoiled implements, 
and waste flakes — are plentiful, 
e.q. at Crayford, Kent, and Cad- 
dington, Beds. Earl 5 ? Neolithic 
sites are to be seen at Campigny 
and Grand Pressigny, France; 
later workshops in Britain are 
at Grovehurst, Kent, and Graig 
Lwyd, PenmaenmawT, N. Wales. 
It is likely that many implements 
were made as they w’ere required 
by individuals aw'ay from these 
centres, since the working occupies 
only a few moments. Early flint 
mines have been found at Spiennes, 
Belgium ; Cissbury Hill, Sussex ; 

and Grime’s Graves, Norfolk. . 

Flint Lock. Firing mechanism 

used on muskets before the intro- 
duction of percussion cap cart- 
ridges. The flint lock consists .of 
a metal hammer engaged with a 
trip on the trigger ; a flint fixed 
to the side of the lock ; and a small 
flash pan containing the priming 
powder. The flint lock is cooked 
by pulling the hammer to the rear, 
where it is held by the trigger trip ; 
when the trigger is pressed, the 
hammer flies forward and strikes 
the flint, causing a shower of 
sparks to fall in the flash pan and 
ignite the priming. The flash pan 
was usually provided with a cover 


to prevent the prim- 
ing falling out and 
getting wet. In 
some types the 
cover was autom- 
atically raised from 
the flash pan when 
the lock was 
cocked. 

The flint lock 
was invented by 
the Portuguese about 1600, having 
been developed from the Japanese 
tinder box. In 1630 it was adopted 
in France, where it was called 
fusil from fusile, a flint. It was 
introduced into England in the 
reign of William III, and was the 
standard British infantry weapon 
■until displaced by the percussion 
cap in 1840. Early flint locks fired 
one round every 2^ min., later 
types up to 12 rounds. 

Flintshire. Northern maritime 
and the smallest co. of Wales. It 
lies to the W. of the Dee estuary, 

with a detached 
portion situated 
E. of Denbigh- 
shire ; area, 256 
sq. m. A h i 11 
range partly 
crosses the co. 
parallel to the 
Dee estuary, 

. which at low 

Fliiitsliire arms is a saady 

waste. The co. contains the lower 
courses of the Dee and Clwyd ; 
there are several valleys of con- 
siderable beauty, and in these the 
soil is fertile and under cultivation. 
Dairy and sheep farming also pros- 
per, Coal, lead, iron, and other 
minerals are worked. There are 
iron and steel works along the Dee 
estuary ; artificial silk and flannel 
are manufactured ; and there are 

cement-making 
works. Mold is 
the administra- 
tive h.q. ; Rhyl 
and Prestatyn 
are resorts ; 
Flint, Buckley, 
Connah’s Quay, 
and HolyweU are 
other towns. 
Flint and Rhud- 
dlan have ruined 
castles, built by 
Edward I. The 
county, most of 
which is in the 
diocese of St. 
Asaph, forms two 
co. constituen- 
cies. Pop. (1951) 
145,279. CoTisuU 
History of the 
Diocese of St. 
Asaph, D. R. 


Thomas, 1908-13 ; Ancient Monu- 
ments in Wales and Monmouth, 
publ. Royal Commission, 1912. ' 
Flintshire Lead Process. A 
reduction process which has been 
used from remote times in N. 
Wales. Pure ores obtained from 
limestone formations are used. 
The furnace is of the reverberatory 
type, having the hearth sloping to 
a central well, from the bottom of 
which a tap hole drains to a pot 
outside. A preliminary roasting 
of the charge on the hearth is 
followed by a raising of the tem- 
perature till the lead begins to run 
freely, then by a further rise to 
melt the charge down, the intro- 
duction of lime, stirring and mix- 
ing, a further roasting, draining, 
the introduction of a little coal 
slack to finish, and the tapping out 
of the metal. See Lead. 

Floating Battery. The guns 
mounted on a ship or barge for 
bombarding shore positions from 
the sea. In the Second Great War 
floating batteries of rocket guns 
carried on special self-propelled 
barges were used to saturate the 
beach defences preparatory to the 
infantry landing in Normandy. 
See Rocket Weapons. 

Floating Debt. Term used in 
national finance. The national 
debt of the U.K. may be classified 
into funded debt, not repayable on 
any definite date, and unfunded 
debt, repayable on a definite date. 
Of the unfunded debt, that part 
issued for a period of less than a 
year is called the floating debt. 
It consists of treasury bills, 
treasury deposit receipts, and 
ways and means advances. Treas- 
ury bills are usually for three 
months and are offered for tender 
periodically or sold continuously. 
T.D.R.s are for six months and 
now appear as one of the most 
important assets in the balance 
sheets- of the big banks. Ways 
and means advances represent 
the current overdraft of the state. 
On March 31, 1946, tho national 
debt was roughly £23,637 milr 
lions, of which the floating debt 
was £6,487 millions, made up of 
treasury bills, £4,423 millions ; 
T.D.R.s, £1,559 millions ; ways 
and means advances, £505 mil- 
lions. See National Debt. 

Floating Island. Floating 
mass of peaty vegetable materials, 
which collect in the shallower 
parts of the floor of a lake, and 
are probably bouyed up by the 
gases of their decomposition. 

Floating Kidney. Condition in 
which the kidney is abnormally 
mobile and can be moved within 
the abdomen by manipulation. 



Flintshire. Map o£ this Welsh eoanty sho’wing tho 
detached portion between Cheshire and Shropshire 



Flint Lock, Mechanism of firing 
device of a 17th century musket 
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Lesser degrees of the condition are 
knovm as palpable kidney and 
movable kidney. Common causes 
of floating kidney are alterations 
in pressure duo to loss of fat ; 
repeated pregnancies ; and a 
general sagging down of the vis- 
cera known as enferoptosis. Mild 
cases can be treated by suitable 
corseting and bandaging of the 
abdomen. Serious cases need 
surgical attention. 

Flocculi (Lat. fioccus, a lock 
of wool). Markings bright or dark 
on photographs of the sun taken 
in the light emitted by one kind 
of element, e.g. hydrogen. See Sun. 

Flock (Lat. jloccus, a lock of 
wool). Material used for stuffing 
beds, cushions, and upholstery, 
and consisting of either wool 
waste recovered during the finish- 
ing operations of milling, shearing, 
and raising woollen fabrics, or of 
the fibres produced by “ break- 
ing ” worn woollen rags and waste 
yarn, i.e. tearing them into their 
constituent fibre by machinery. 
Flock is obviously liable to con- 
tamination with dirt and even 
infectious material. 

Under the Rag Flock Act, 1911, 
amended 1928, flock from rags of 
old or new cloth must meet a 
standard of cleanliness prescribed 
by the ministry of Health. See 
Wool. 

Flock Book. Register of sheep. 
Special societies, dealing with 
almost every variety of sheep, 
publish a flock book in which all 
pure-bred animals belonging to 
members are registered and the 
points of the breed laid down 
officially. See Sheep. 

Flodden, Battle of. Fought 
between the English and the Scots, 
Sept. 9, 1513. Flodden is a ridge of 
the Cheviots on the English side of 
the border. It is 3 m. S.E. of Cold- 
stream, and nearer is the village of 
Branston. Along it runs the road 
to Scotland, and near is the Till, 
flowing to join the Tweed. 

Suddenly renewing the war 
with England, James IV crossed 
the border on Aug. 22 with a large 
army and besieged Norham Castle, 
Surrey, charged with defence of the 
realm wffiile Henry VIII was fight- 
ing in France, collected an army, 
and marched N., learning on the 
way that Norham and other castles 
had fallen to the invader. On 
Sept. 7 the two forces were only a 
few miles from each other. Surrey, 
by a circuitous march, placed his 
vanguard between the enemy and 
their line of retreat. The rest of 
the army moved on an interior 
line and on the afternoon of the 
9th, were ascending the ridge 


whereon the Scots stood — ^but 
from the N., not from the S. 

Seeing the enemy, James led his 
men dowui the ridge to meet them, 
and the battle was Joined at once. 
Gradually the English gained the 
upper hand, and the Scots on the 
wdngs were .soon in flight. On both 
sides the centre, picked soldiers 
under James and Surrey respec- 
tivelv, .stood to fight it"^ out. It 
was an unequal duel, for other 
bodies of English closed round the 
Scots, who w^ere charged by horse- 
men from the rear, and when their 


ensuring a steady current of water. 
But tributaries like the Sobat, 
Blue Nile, and Atbara have their 
sources in regions of heavv sum- 
mer rainfall, and the summer 
water thev bring down causes 
floods along the lower course of the 
main .stream. But for these waters 
Egvpt would be a desert. 

The character of the soil mav 
also aid floods. Large areas of N. 
England and Scotland are com- 
posed of hard or impervious rocks, 
from which the w'ater is rapidly 
drained into the rivers, so that the 


king was killed they had decisively 
lost the battle. 

The losses of the Scots have 
been placed at 11,000 out of 40,000 
engaged, but both figures are too 
high. Certain it is that they lost 
heavily, especially among the 
nobles, who fought to the last 
around the king, and it is this that 
made the day so sad to Scottish 
memories. The English losses w^ere 


latter are quickly in flood during 
heavy rains and very low during 
dry weather. Where limestone or 
other perviou.s rocks are found, 
rain sinks into the ground and 
the rivers maintain a steady flow, 
even in dry w'eather. The Missis- 
sippi basin and the great Chinese 
plains often experience disastrous 
floods. See Deluge. 

Flood, Henry (1732-91). Irish 


perhaps 1,000. The best known statesman and orator. Educated 
reference in literature is Scott’s at Trinity College,^ Dublin, and 
description in Marmion. A monu- 
ment, known as the King’s stone, 
marks the spot where James is 
supposed to have been killed. 

Flogging. Punishment for 
crime. In English law, flogging was 
abolished by the Criminal Justice 
Act, 1948, except as a prison pun- 
ishment, and as such it can be 
awarded only in the case of mutiny, 
incitement to mutiny, or gross per- closely reason- 

sonal violence to a prison officer. comcriord oratory and 

Birching, a former punishment for his mastery of 

boys under 16, was also abolished parliamentary tactics made him 
by the same Act. leader of the national party, and 

Flood. Submersion of land by in 1775 he was made a privy 
overflow of water. After extra councillor and vice-treasurer of 



Christ Church, 
Oxford, and 
called to the 
English bar in 
1750, he enter- 
ed the Irish 
house of com- 
mons in 1759 
as member for 
Kilkennv. His 


heavy or prolonged rainfall, or in 
spring and summer, when snow 
and ice fields melt, great quan- 
tities of surface water drain 
directly into rivers. At the latter 
period floodwater is often held up 
by ice harriers in the lower 
reaches. The banks cannot contain 
all the water, which, overflowing, 
submerges the low-lying parts of 
the valley. Many parts of the 
world have clearly marked wet and 
dry seasons ; heavy rains during 
the wet season cause floods, but 
the same rivers during the dry 
season are merely dry courses con- 
taining small lakes in the deepest 
parts of the bed. Floods may be 
caused by the effects of tide and 
wind, e.g. in the Thames and Elbe. 

Egypt is aptly called “ the 
Gift of the Nile.” for in that land 
occurs the phenomenon of ex- 
tensive floods in a land of little or 
no rainfall. The Nile rises ^ in 
great lakes, situated in a region 
where rain falls at all seasons, thus 


Ireland. His opposition to Henry 
Grattan (q.v.), who superseded 
him as party leader about 1781, 
on the “ simple repeal ” question 
led to their famous quarrel, 
Flood urging the renunciation by 
England of all claims to influence 
Irish legislation. He remained 
loyal, however, to George II. In 
1783 Flood was returned to the 
British house of commons as mem- 
ber for Winchester. He died Dec, 
2, 1791. 

Floodlighting. Effect pro- 
duced by illuminating the exterior 
of buildings by powerful concealed 
electric lamps provided with suit- 
able reflectors. Floodlights were 
originally used in theatres for 
special stage effects and later in 
film studios. For exteriors it was 
realized that floodlights at night 
shining upon the vertical faces of 
buildings of architectural note or 
historical interest could bring out 
beauties of design which daylight 
failed to reveal. 
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kioodlighting. The Royal Naval College at Greenwich, designed by Inigo 
Jones, John Webb, and Wren, reveals new architectural beauties when floodlit 


White floodlighting is the most 
efficient form of illumination. 
Coloured floodlighting, using 
screens in the lamps, is spectacular 
but is relatively more costly. 
In some coloured floodlights in 
the light issues from a gas- 
eous discharge tube, the colour 
is produced without screens by 
the characteristic properties of the 
gas with which the tube is billed. 
Floodlighting has been used for 
advertising with success, particu- 
larly for illuminating poster sites. 
The light is turned on and off by a 
time-switch. Floodlighting is also 
used in building so that construc- 
tion can proceed after dark. During 
the Second Great War portable 
floodlights were used to facilitate 
rescue of people buried in bombed 
buddings. The fire services also 
provide small floodlights on their 
engines. 

Floor. Horizontal division in a 
building. Floors are described 
according to position as ground 
floor, first floor, etc., intermediate 
levels being known as mezzanine 
floors. In houses they are usually 
constructed of timber bridging 
joists which rest on the walls. 
When the walls are widely spaced 
steel or timber beams are used to 
give intermediate support. Ground 
floors may be of concrete resting 
on the ground (solid floors) or of 


joists supported on low brick 
sleeper walls, leaving a space under 
the floor which must be ventilated. 
In multi-storey buildings, which 
must be fire -resisting, concrete 
reinforced with steel rods is the 
most suitable material. There 
are many proprietary forms of 
floors, some entirely of reinforced 
concrete(pre-cast or cast in s^7^^)and 
others with hollow tile blocks with 
reinforced concrete ribs between. 
Wood floors are finished with 
boarding, sometimes covered with 
a thin layer of hardwood laid to 
a pattern and known as parquet. 
Concrete floors can be finished 
with boarding, wood blocks, tiles, 
marble, etc. 

Floorcloth. Type of floor cover- 
ing made by building up successive 
layers of oil, chaUc, and pigment 
on a woven backing and printing 
the surface. Such oilcloth ” is not 
much used nowadays. Kamptu- 
licon (patented by Galloway in 
1844) was made of rubber mixed 
with naphtha, gutta percha, and 
mineral fillers, but its develop- 
ment was discontinued about 
1857 when rubber became too 
costly owing to vulcanisation. 
Linoleum (patented by Walton in 
1861) is made of oxidised linseed 
oil, ground cork, gum, pigments, 
etc,, on a woven canvas or other 
backing. Its simplest form, plain 


linoleum, is used as a base for 
printed linoleums, in which the 
surface is printed with patterns. 
Variations of plain linoleums are 
jaspe, moire, granite, sheet marble, 
effects obtained by variations in 
the mixing and calendering. In- 
laid linoleum (first produced 
1880) is made by inlaying patterns 
of plain or multicoloured strips or 
granules on a canvas backing, the 
pattern going right through. Cork 
carpet is similar, except that 
coarser granules of cork are used 
and a smaller percentage of 
oxidised linseed oil, the result 
being a softer, more resilient 
surface. Felt base floor covering 
is made of bituminised paper felt 
with a printed surface. 

Floors OR Fleurs Castle. Seat 
of the duke of Roxburgh. It 
stands on the Tweed just W. of 
Kelso. The Kers had long had a 
residence here when in 1718 Sir 
John Vanbrugh planned a new 
house for the duke of Roxburgh. 
In the middle of the 19th century 
it was largely rebuilt, being made 
into a magnificent building in the 
Tudor style. It has large gardens, 
and commands extensive views. A 
holly tree is said to stand where 
James II was killed in 1460. 

Floquet, Charles Thomas 
(1828-96). French statesman. 
Born at St. Jean-Pied-de-Port, 
Basses Pyrdn^es, Oct. 2, 1828, he 
became an advocate and joined 
the Republican party. He was 
active in the overthrowing of 
Napoleon III, and sat as deputy for 
the Seine in the national assembly 
of 1871. Suspected of dealings 
with the communists, he was 
imprisoned by Thiers’ govern- 
ment, but returned to the chamber 
as one of the deputies for Paris, 
1876. 

President of the chamber 1885- 
88, he became president of the 
council, and formed a radical 
ministry on April 3, 1888. On 
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Floor. Sectional view of a timber framed ground floor, showing how concrete is used in the construction of the hearth ; 

the sleeper walls and piers and the position of the damp course are also seen 
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Flora Day. The famous Furry Dance being performed in the main street 
of Helston, Cornwall, on Flora or Furry Day, May 8 

July 12 General Boulanger de- visitors. The song called The Flo 


Floreal (Fr., flowery). Eighth 
month in the year of the French 
Revolutionary calendar. In the 
year 1 it began on April 20. See 
under Calendar. 

Florence (Ital. Firenze). Pro- 
vince of Tuscany, N. Italy. It lies 
S. of Bologna, and N. of Siena and 
Arezzo, midway between the 
Adiiatic and the Ligurian seas. 
The surface is billy, and occupies 
part of the basin of the Arno. The 
soil is fertile, olives and grapes 
growing in profusion. Much wine 
is made, and silh is manufactured. 
Sheep are reared on the grassy 
uplands. The capital is Florence : 


other towns of importance are 
visitors. The song called The Floral Prato, Empoli, Fiesole, and Fig- 
manded a dissolution, and his ac- Dance, compo.sed by Katie Moss, line. Area 1,497 sq. m. Pop. 
cusations of falsehood against refers to this celebration. (1951) 929,432'. 

Floquet led to their fighting a duel 

next day, in wMch both were FLORENCE: ITS HISTORY & TREASURES 

wounded. The mmistry began to Cecil Headlam, Autnor of Venetia and Nortnem Italy 

lose avour a er ringm^ The city and its buildings are here described, and the history of the 

constitutmnal reform ^ » state that grew up around it is outlined. See Tuscany ; Medici; and 

resigned heb. 14, ioo9. Ke^lectea biographies of Savonarola, Macchiavelli, and other great Floren- 

president of the chamber, Floquet tines; also Italy; History, Literature, Art; Guelphs and Ghibellines 

held this post until it was shown -r, ttt r. n 

that he had received about Florence (Ital, Firenze), capital runnmg E. and W. Etruscan walls 
£11,500 from the Panama com- of a prov. of the same name, lies at Fiesole and Etruscan antiquities 
pany for the use of his party, on both banks of the Arno. The in the Museo Archeologico recall 

This forced his resignation, Nov., river is spanned the original settlers. 

1892, though he made a full state- A *6* / by six bridges Roman remains ;^>idude a 

ment of defence at the trial of. (five rebuilt after theatre at Fiesole, and m Florence, 

those more culpably involved. He the Second Great baths (Via deUe Terme), and an 

died Jan. 18, im! W W War), and lined amphj^tWe (Piazza Pe^zzi) 

Flora. The collective species of on both banks by baptistery of San Giovanni 

plants growing naturally in any I J modern quays. (Battistero), with its superb 14 - 

district or country, e.g. the flora Broad boulevards jsth cent, gates of gh^Ied bronz 

of Wales. Also used for a book mark the line of P|sano and Ghiberti, stands on 

describing plants, arranged ac- Florence arms the old walls on the site of a temp^^^ 
cording to the laws of botanical the right bank (Lung’arno). San MMato mark 

classification. Across the river (Oltr arno) the ° ^ the llth 


temple 


cession to the smaller circuit of 


Flora Day OK ™ Dav. ^ til blown up by the (>rmans in 
Hobday obsei\ed at Helston, Set in a valley among the ti^sides the domed mausoleum 

Cornwall, on May 8, the feast of fQ^thills of the Apennines, Florence added by Cosimo I, is the new 
the apparition of b. JVlicfiaei, to the proximity of mountains gacristy built by Michelangelo for 

patron saint of the ^ and sea a variable and trying pope Clement VII (1524), where 

origin was climate. that artist’s wonderful statues of 

cLnd COnilGCtCQ Wltfh. txiG i 4 . T^ott "NTt^rlrf T?jV6TliTl<T fiLlld 

Wival The dav was The site and development of the Day and JNignt, L-venin^ an 
formerlv dven' over to revelry, city were determined by a natural Dawn, 

anT neLrfoimd workers crossing point in the Amo, where, Lorenzo and Gnfiiano de’ Med c . 
Se to leL thL rivin ^ naixowld by the hill of San Giorgio Here, too, is the B.bhoteca Lau- 

Danee is sMli nerformed through and deepened by the tributary renziaua, the priceless hbraiy 

Inoth^rstom obserLd Pica and the ^henian Sea^ "toe ’'?3tf ce Jtof 

is the Halantow; men and boys Here. ^ Isttoved Metotto Vee beoLl a veritabXesLf towers, 
go into the river valley collecting fnmm later the Piazza built by turbulent nobles, as in the 

Ireenery, and then form a rowdy °hio °r old fommj^ B^go Vantissimi ApostoU. She 

procession headed by a donkey, Vittor _ , v.J'i'hin desiened was now to be adorned with vast 

blowing mayhorns and singing tnresqne Ponte Vecch.o, ^designed 

through the stooets a song con^^^^^ R^oJa^ road ^to Hie N. probably public bnildings. such as the palace 

j"ay aHr^l^o:..^^ oi- “d an older HtruscSn ro.ad of the Podestk, the Bargello, 
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which enshrines the National 
Museum, and the Palazzo Vecchio. 
with its soaring tower and project- 
ing battlements, designed (129S) 
by Arnolfo di Cambio, for the safe 
housing of the Priori. The adjoin- 
ing open-vaulted Loggia dei Priori 
(or Lanzi) was begun in 1376. 
The captain of the people resided 
at the Badia, a Benedictine Abbfey 
founded by the mother of Count 
Hugo of Tuscany, whose graceful 
campanile dates from 1300. 

The first great period of Plor- 
enthie art coincided with the estab- 
lishment of democratic government. 
Niccolo and Giovanni Pisano in 
sculpture, and in painting, Cima- 
bue, his pupil Giotto, and Andrea 
Orcagna led the way in the great 
era of artistic freedom and grace, 
inspired by that same passionate 
interest in life as Dante and Boc- 
caccio exhibit in verse and prose. 
In architecture, Arnolfo di Cambio, 
besides the city walls and the 
Palazzo Vecchio, built Santa Croce 
for the Franciscans (1297). Here, 
as in the building of the Duomo, he 
was succeeded by Giotto and Fran- 
cesco Talenti. In 1420 the great 
dome of this, the fourth largest 
church in Eui’ope, was begun by 
Filippo Brunelleschi. Giotto’s 
lovely campanile, with its four 
storeys of marble, was begun, 1334, 
and completed by Andrea Pisano 
and Francesco Talenti, 1387. 

Church Architecture 

S. of the Piazza del Duomo is the 
graceful little Loggia del Bigallo 
(1352), resembling in style Andrea 
Orcagna’s more gorgeous tabernacle 
in that splendid sanctuary of the 
guilds, Or San Michele, begun in 
1337. The Dominican church of 
Santa Maria Novella was begun in 
1278. The fa§ade is by Leo 
Battista Alberti, the lovely arcade 
by Brunelleschi, and the exquisite 
Spanish chapel by Fra Jacopo 
Talenti. The much modernised 
church and convent of San Marco 
fascinates both by the art of Fra 
Angelico and Fra Bartolommeo, 
and its memories of Savonarola. 
The great 14th century church of 
the Santissima Annunziata has 
also been much altered, but con- 
tains some of the finest work of 
Andrea del Sarto. 

The story of Florentine art, as it 
developed through Masolino and 
Masaccio, Fra Angelico, Lippi, 
Andrea del Castagno, to Andrea 
A^'errocchio, Sandro Botticelli, Dom- 
enico Ghirlandaio and Leonardo 
da Vinci, Michelangelo Buonarroti 
and Raphael, and a host of othei* 
great artists, including Luca and 
Andrea della Robbia, Vasari, Ben- 
venuto Cellini, and Gian di Bologna, 
can be followed in these and other 
churches, as well as in the great 


galleries, the Academy of Fine Art, 
the Ufiizi Palace, government 
offices constructed by Vasari for the 
grand duke Cosimo I, and the 
Pitti Palace. The latter, like the Pal- 
azzo Strozzi and Palazzo Rucellai 
(Alberti), is a typical Renaissance 
palace, and was begun by Luca 
Pitti, the opponent of Lorenzo the 
Magnificent, and afterw^ards occu- 
pied by his successors. 

History. Florence was founded 
by the Etruscans. They had first 
settled at Fiesole, about 700 b.c., 
upon a rocky height to the N., 
commanding the way across the 
neighbouring Apennines to the 
Adriatic coast. Tempted down to 
the banks of the Arno by the com- 
mercial advantages of plain and 
river, they were presently sup- 
planted by the Romans, whose 
quadrangular castrum is described 
as mniiicvpium splendid issimum in 
the time of Sulla. 

Saved from the Goths by the 
legions of Stilicho and the prayers 
of Zenobius, a saintly bishop whose 
miracles often figure in Florentine 
art, the inhabitants fled later for 
refuge to Fiesole before the Lom- 
bards, but prosperity returned to 
their city under Charlemagne. The 
great power of the margraves of 
Tuscany delayed the rise of the' 
Tuscan towns ; but under the pro- 
tection of Matilda, countess of Tus- 
cany, and after her death in 1115, 
while Papacy and Empire were 
fighting for her heritage, Florence 
developed into a powerful, inde- 
pendent burgher city. Members of 
the chief families who had ad- 
ministered Florence in Matilda’s 
name, now became consuls of the 
commune, annually elected, two 
for each sestiere, and were advised 
by a senate of 100 drawn mainly 
from the trade guilds. They led the 
burgher forces in their struggle 
against imperial vicars and feudal 
nobles. For the surrounding coun- 
try, called the contado, bristled 
with castles, whence barons, of 
Teuton origin and adherents of the 
Empire, harried the pack-trains of 
the citizens. 

Growth of the Commune 
As the commune made herself 
mistress first of Fiesole (1125), 
and then of the contado, she 
compelled these barons to take up 
their residence within the city. 
There they joined with other 
citizen-nobles of aristocratic ten- 
dencies and fortified themselves 
in lofty towers. Against these 
societies of the towers, and the 
domination of an alien power, the 
burghers of the commune, a com- 
mercial democracy of Latin de- 
scent, grouped into trade guilds, 
strove unceasingly. This is the 
form which the feud betwixt 


Guelph and Ghibelline took in 
Florence. 

Her interest as a growing bank- 
ing and carrying community on 
the trade-route from Rome natur- 
ally inclined Florence to the side 
of the Church, while involving her 
in commercial rivalry with Pisa 
which barred her free communica- 
tion with the sea ; with Siena, the 
leading city between her and 
Rome ; Pistoia, and other Ghibel- 
line cities. For centuries she watted 
deadly trade wars with these rivals 
until she finally reduced thorn to 
subjection. The murder of one of 
the Buondelmonti, leaders of the 
democratic party, accentuated the 
bitterness of party faction. 

Beneath the mask of family 
feuds, the Florentine commune was 
always striving, through successive 
changes in the constitution, and in 
spite of frequent reactions, towards 
the completest form of democratic 
liberty known to the Middle Ages. 
The lower class of artisans and the 
populace had as yet no share in the 
government {Sigyioria), except as a 
parliament {Arengo), assembled in 
the city square to shout a decision 
upon momentous matters. But the 
struggle between people and pat- 
rician magnates by this time had 
ah’eady begun. 

Democratic Developments 

The Guelph magnates remained 
in power, leading the Carroccio and 
red and white banner (gonfalone) 
of the commune to victory against 
their neighbours until, in 1249, the 
Uberti, aided by the Emperor’s 
German troops, thrust them into 
exile. On the death of Frederick 
II in 1250, however, the people 
rose and established the first demo- 
cratic constitution. Twelve elders 
{anzimii) and thirty-six corporals 
{caporali) were appointed as a 
central government. A popular 
militia was formed, and a foreign 
Guelph noble, assisted by a special 
and a general council, was annually 
elected as “captain of the people ” 
to champion their cause against 
the Podest^ (1250). 

This officer, also an annually 
elected foreign noble, had replaced 
the consuls about 1200, and became 
the representative of the Ghibelline 
aristocrats and of imperial claims. 
He, too, presided over two councils; 
so that there were now two political 
organizations, tliat of the nobles 
and that of the people, within the 
Republic. Ten years later the ex- 
iled Ghibellinos, rallying at Siena, 
and reinforced by the German mer- 
cenaries of Manfred of Sicily, de- 
feated the Guelphs at Montaperti. 

The coining of Charles of Anjou, 
after the battle of Benevento, put 
an end to the domination of Ghibel- 
line and German (1206). The 
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I. Palazzo Vecchio, 1298-1 314, used as the town ball since Vecchio, the Kenaiss-ance cou tvartj hunt m ttie iota cen- 

1871 2 View from^the church of S. Spirito. showing tury 7- Cathedral of S. Maria del Fiore, crowned 

Giotto's campanile and dome of the cathedral. 3. Church Brunelleschis dome, 1420-34. 

of S. Croce, begun in 1294. The new facade built 1857-63. Palace. 1560-74. conUming Art Gallene^ and 

4. Pitti Palace, begun in 1440, containing the famous Library, 9. 

picture gallery. 5. The Baptistery, c.1200. 6. Palazzo i34.5« and spared by the retreating Germans in 1944 

FLORENCE: ITALIAN CITY FAMOUS IN LITERATURE AND ART 
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Florence. Plan of the centre of the city, showing the principal bnildings and 
bridges ; most of the latter were demolished by the German army in 1944 


Florentine Guelphs acknowledged 
Charles’s suzerainty as king of 
Naples and Sicily. An organization 
{Parte Ouelfa) was formed to per- 
secute Ghibellines, and a new con- 
stitution {Secondo Popolo) similar 
to the first, but of a more demo- 
cratic character, was set up. 

In 1293 the famous ordinances of 
justice were enacted, intended to 
restrain the reviving power of the 
nobles, and barring them alto- 
gether from the Sigrioria. In 1300 
a new officer of justice, the Gon- 
faloniere, or standard-bearer of the 
people, was added. Under this 
republic of merchants (Villari) the 
great “ Trecento ” era of art and 
Uterature blossomed forth. 

Commercial Prosperity 

The commercial prosperity of 
Florence was now great. Her mer- 
chants dealt in the wool of Latium 
and Lombardy, the oil and wine of 
Tuscany, the spices, sUks, and dyes 
of the East ; the craftsmen of the 
Calimala guild dressed and dyed 
foreign cloth into artistic fabrics, 
which were prized throughout 
Europe ; while her bankers with 
their standard golden “ florin,” 
first coined 1252, provided the 
necessary medium of exchange, 
and extended her financial influence 
far and wide. 

Head of the Guelphic League, 
Florence was now the chief power 
in Tuscany. At Campaldino 
(1289) she had shattered the re- 
maining forces of the Tuscan 
Ghibellines. The Guelphs, how- 
ever, soon split into factions, Neri 


and Bianchi, headed by the Do- 
nati and Cerchi families. Dante, 
an adherent of the Bianchi, was 
banished when Charles of Valois, 
in alliance -with the Neri, sacked 
the city, 1301. Nevertheless, the 
merchant republic succeeded in 
forming what was practically a 
confederation of all Italy. 

The victorious Neri soon split 
into factions. Florence then fell a 
prey to the exactions of the 
Angevin sovereigns of Naples, and 
the tyranny of a French soldier of 
fortune, Walter de Brienne, duke 
of Athens. After his faU the 
people rose and annihilated the 
magnates, 1343. 

Dawn of the Renaissance 

The struggle for political power 
was henceforth between the rich 
burgher aristocracy {Ottimati) of 
the greater guilds and popolo 
minutOj the rest of the unen- 
franchised guilds and people, typi- 
fied by a rising of the latter 
{Ciompi), led by Michele di Lando, 
a patriotic wool-comber. The dawn 
of the Renaissance found Florence^ 
full of artists and scholars patro- 
nised by the Ottimati. Fierce 
wars were waged with Milan and 
other cities by mercenaries, such as 
those led by the English captain 
’Hawkwood, and the dominion of 
Florence was extended over Pisa 
(1406), Arezzo, Cortona, and Leg- 
horn. But the divisions of the Re- 
public finally placed it at the mercy 
of Cosimo, son of Giovanni de* 
Medici, the richest banker in Italy. 
Returning from exile, he took his 


place as Despot of Florence (1443). 
The outward forms of the old 
constitution were retained, while 
Cosimo controlled the elections and 
broke the power of the Ottimati. 
At home he patronised artists 
(Brunelleschi, Michelozzo, Dona- 
tello, Fra Lippo Lippi, Fra Ange- 
lico), and encouraged the Neo- 
Platonism of the Renaissance by 
his Platonic Academy. He was suc- 
ceeded by his son Piero (1464) and 
his grandson Lorenzo il Magnifico. 

Lorenzo and Savonarola 

Lorenzo maintained the balance 
of power among the five Italian 
states, and was treated as an equal 
by foreign potentates. At home, 
Florence, beautified by artists 
sprung from the people, became the 
brilliant world -centre of the re- 
vival of Greek culture. But be- 
fore Lorenzo’s death Fra Girolamo 
Savonarola, denouncing the tyranny 
and corruption of state and church, 
had prepared the way for Repub- 
lican reaction. Roused by Piero 
II’ s surrender to the French in- 
vaders, the people expelled the 
three sons of Lorenzo. Charles 
VIII entered the city, Nov. 17, 
1494, and took the Republic under 
his protection. A brief period of 
political and spiritual reform, in- 
spired by the prophetic fervour of 
Savonarola, was followed by the 
excommunication and burning of 
the monk (May 23, 1498). 

The Gonfaloniere, Piero Soderini 
(1502), with Niccolo Macchiavelli 
for secretary of state, maintained 
the Republic until the Medici were 
restored by the Spanish invaders 
(1512). Republicanism made one 
last glorious efiort under Niccolo 
Capponi (1527). But the emperor 
Charles V, in alliance with Pope 
Clement VII, who had ruled 
Florence a.s Cardinal Giulio de’ 
Medici, reduced the town after a 
siege of eleven months. 

Charles appointed Alessandro, 
illegitimate son of Lorenzo, son of 
Piero II, duke of Florence. Ales- 
sandro suppressed the ancient 
Signoria for ever. He was mur- 
dered in the Palazzo Medici by his 
kinsman, Lorenzino, and was suc- 
ceeded by Cosimo I de’ Medici, “the 
Great” ( i537 ). Allying himself with 
Spain and the Papacy, and making 
himself master of the surrounding 
country, while he patronised the 
artists of the late Renaissance, 
Cosimo founded a long line of 
grand dukes of Tuscany (1569). 

Florence remained the capital 
of Tuscany when, in 1737, the 
Medici line having become ex- 
tinct, the duchy was annexed by 
the emperor and became an ap- 
panage of the House of Austria. 
After the Napoleonic interlude^ of 
the republic and kingdom of 
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Etruria, 1801-07, Tuscany joined 
the growing kingdom of Italy by 
a plebiscite in 1860, and Florence 
became the first capital of the 
united kingdom of Italy (1865-71). 

Florence was declared an open 
city on July 1, 1944, during the 
fighting in the Second Great 
War, and by Aug. 5 the suburbs 
on the S. bank of the Arno were 
in Allied hands. The Germans had 
destroyed all the bridges except 
the Ponte Vecchio, and did not 
evacuate the city until Aug. 11. 
They shelled it on Aug. 20, causing 
many casualties among civilians 
returning from church. British 
troops entered next day, when 
fighting betw'een the fascists and 
Italian patriots had ceased. The 
Germans had removed works of 
art from the city galleries, some 
to villas surrounding the city, 
w’here they were found by the 
advancing allies, others to salt 
mines in Tirol, where they were 
discovered after the' German sim- 
render. All were accounted for 
and returned to Florence by July, 
1945. Rebuilding of the destroyed 
bridges followed immediately on 
the end of the war. Pop. (1951) 
390,832. Consult Standard his- 
tories, H. E. Napier, 6 vols,. 1846- 
47 ; T. A. Trollope, 4 vols., 1865 ; 
G. Capponi, 2 vols., 1875 (in 
Italian) ; F. T. Perrens, 9 vols., 
Eng. trans. 1892. Consult also 
A Wanderer in Florence, E. V. 
Lucas, 1912. 

Florence of Worcester ( d. 

1118). English chronicler. A monk 
at Worcester, he lived in the time 
of William II and Henry I and died 
in July, 1118. His chronicle of Eng- 
fish history begins with the Creation, 
and is filled with stories and legends 
from earlier writings, but is 
valuable for the period covered by 
the author’s fife. The work was 
continued to 1141 by John of 
Worcester. An Eng. trans. was 
edited by B. Thorpe, 1848. 

Flores. Island of the Azores, 
in the Atlantic Ocean. It is the 
most westerly of the group. The 
surface is mountainous, and sheep 
are reared on the grassy slopes. 
The soil is fertile, and fruit and 
vegetables are cultivated. The 
chief town is Santa Cruz. Area 60 
sq. m. Off Flores, in 1591, took 
place the naval action between Sir 
Richard Grenville in the Revenge 
and several Spanish vessels, de- 
scribed in Tennyson’s poem The 
Ballad of the Revenge. 

Flores. Island of Indonesia, in 
the Sunda group. A depend- 
ency of Timor, it lies S. of 
Celebes, from which it is separated 
by the Flores Sea, midway be-' 


tw^een Java and Timor. Oblong in 
shape, it is 230 m. from W. to E., 
with an average breadth from N. to 
S. of 28 m., and an area of 5,860 
sq. m. The chief products include 
sandalwood, cotton, edible birds’ - 
nests, dyewmods, tortoiseshell, and 
beeswax, while rubber culture is 
making progress. Pop. approx. 
250,000. 

Flores. Department of S.W. 
Uruguay. It is bounded on the N. 
by purazno and on the S. by San 
Jose. It is hilly, with good pastur- 
age ; agriculture and stock-raising 
are the principal industries. The 
capital is Trinidad, connected by 
branch line to Durazno on the 
rly. running N. from Montevideo. 
Area 1,744 sq. m. Pop. 36,125. 

Flores Sea. Part of the S. 
Pacific Ocean. It lies between the 
island of Fiores on the S. and 
Celebes on the N., E. of the Sunda 
Sea and W. of the Banda Sea. 
There are many islands and coral 
atolls in this sea. 

Floret (Fr. fieurette, little flow- 
er). Term used to denote a small 
flower, one of a number closely 
packed together, presenting in the 
aggregate the appearance of one 
large flower. This especially ap- 
plies to the large family Com- 
positae. In the common daisy 
{Beilis perennis) what is popularly 
called the flower is a closely packed 
head {capitulum) of about 250 
florets, of which four-fifths are 
short, yellow-coloured tubes, con- 
stituting the disk. Around the 
disk is an outer series in which the 
tube has been split into a much 
larger white strap. These ray- 
florets contain no stamens ; their 
principal purpose is to make the 
flower-head conspicuous and at- 
tract insects to effect cross-pollina- 
tion. Groundsel {Senecio vulgaris) 
has all its florets without rays, 
while in dandelion {Taraxacum 
offi.cinale) they are all rayed. 

Florey, Sm Howard Walter 
(b. 1898). Australian pathologist. 
Bom Sept. 24, 1898, he was edu- 
cated at Adelaide university, and 
Magdalen College, Oxford. Pro- 
fessor of pathology at Sheffield, 
1931-35, he later carried out ex- 
periments and research on peni- 
cillin at the Oxford school of 
pathology. Among his team of 
collaborators was E. B. Chain 
{g^v.). Although the initial dis- 
covery of penicfllin was due to Sir 
Alexander Fleming (^.'y.), Florey’s 
work from 1938 led to the separa- 
tion of the drug later used in 
medical treatment from the ori- 
ginal penicillin which contained 
poisonous substances. He was 
knighted in 1944 ; in 1945 he 
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shared the Nobel prize for medi- 
cine with Fleming and Chain ; in 
194’6 he received "the Albert gold 
medal from the Royal Society of 
Arts. See Penicillin. 

Florian, Jeax Pierre Claris 
DE (1755-94). French author and 
academician. Born March 6, 1755, 
he obtained an appointment in the 
household of the duke of Pen- 
thievre, and afterwards held a 
commission in a cavalry regiment. 
He was imprisoned when the Re- 
volution broke out, and died Sept. 
13, 1794, soon after his release. 
Author of several comedies, ro- 
mances, and pastorals, he was 
elected to the French Academy in. 
1788. He is remembered chiefly 
for his Fables, 1792. 

Florianopolis. Seaport and 
city of Brazil; capital of the 
state of Santa Catharina. Its old 
name was Desterro. It stands on 
the W. coast of Santa Catharina 
Island, 260 m. S.W. of Santos, and 
is connected to the mainland by a 
steel bridge 935 yds. long. The 
fine harbour is guarded by forts. 
There are a cathedral, government 
palace, arsenal, hospital, high 
school, etc. Dairy produce, maize, 
rice, and tobacco are exported. 
Pop. (est.) 48^000. 

Florida. State in the extreme 
S.E. of the U.S.A. Bounded N. by 
Alabama and Georgia, its area is 
58,560 sq. m., including 4,298 
sq. m, of inland water, almost 
exactly the size of England and 
Wales. It is designated the 
Peninsular State from its peculiar 
elongation, or the Everglades 
State because of 4,472 sq. m. of 
overgrown marsbland in the ex- 
treme S. Its tidal coastline, the 
longest of any state, measures 
3,751 m., including the Ten Thou- 
sand Islands off the W. coast. 

Of limestone formation, Florida 
has 30,000 lakes, including Okee- 
chobee, 717 sq. m., in the Ever- 
glades ; many navigable rivers, 
including the St. John’s, Suwanee, 
and Apalachicola, and innumer- 
able subterranean streams ; but no 
mountains and little elevation. 
The state passes through three 
climatic zones, from warm tem- 
perate in the N. through semi- 
tropical to sub-tropical in the 
extreme S., where a daily average 
of over 6 hours’ sunshine and a 
mean temp, of 69° F. allows four 
distinct growing seasons. This 
portion, which benefits from the 
Gulf Stream and trade winds, does 
occasionally suffer from West 
Indian hurricanes. Frost is un- 
known at Key West, 100 m. off the 
mainland. Florida has 3,000 
varieties of indigenous flowering 
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plants, half the tree species found 
N. of Mexico, and hundreds of 
species and sub-species of bird, 
butterfly,, and fish. 

Famous for oranges and other 
citrous fruits, Florida also grows 
pineapples, bananas, avocados, 
olives, figs, coconuts, peanuts, 
cotton, tobacco, maize, oats, and 
sugar cane. It yields 70 p.c. of the 
nation’s phosphate, also fuller’s 
earth, limestone, lime, cement, 
clay, and forest products. Sponge 
fishing is profitable. Cattle raising 
and tung-oil production are com- 
paratively new industries. The 
pop. increased by 29 p.c. between 
1930 and 1940, because of tourists 
becoming residents, the influx of 
new industries, and the establish- 
ment of military and naval instal- 
lations, airfields, seaplane and sub- 
marine bases. A further increase 
in its pop. to 2,771,305 in 1950 
gave it eight (instead of six) repre- 
sentatives, as well as two senators, 
in congress. Tallahassee is the 
capital. Educational institutions 
include the University of Florida at 
Gainesville, a state college for 
women, Florida agricultural and 
mechanical University ; and the 
Universities of Miami and Tampa, 
both of which are privately en- 
dowed. St. Augustine, founded in 
1565, is the oldest permanent white 
settlement in the U.S.A. Florida 
has 7,500 m. of rly., 45,000 m. of 
paved roads, and a canal system 
(not yet completed) which, with 
natural waterways, crosses the 
Everglades from the Atlantic to the 
Gulf. The longest overseas tho- 
roughfare in the world, 131m., con- 
nects the mainland with Key West, 
the southernmost city of the U.S.A. 

Florida derived its name from 
the day in 1513 on which it was 
discovered by Ponce de L^on— 
Easter Bay (Sp. Pascua florida), 
and was by turns in the possession 
of Spain, France, and the U.K. The 
U.S.A. acquired it from Spain 1819 
(ratified 1821). It was made a 
territory 1822, admitted to the 
union as a state 1845. Consult The 
Story of Florida, W. T. Cash, 1938. 

Florida. Central dept, of Uru- 
guay, bounded N. by Durazno and 
S. by Canelones. The surface con- 
sists of undulating grassy tracts, 
watered by the Yi river, upon 
which are reared vast herds of 
cattle. Area, 4,673 sq. m. Pop. 
100,495. The capital is Florida, 
the centre of a trade in grain, 70 m. 
by rly. N. of Montevideo. 

Florida Bay. Arm of the Gulf 
of Mexico. It separates Florida 
state, U.S.A., from Florida Keys. 


Florida Keys. Curved chain of 
coral and limestone reefs off the S. 
coast of Florida, U.S.A. Extending 
S.W. for 175 m. from Miami, they 
include Key Largo, 30 m. long, and 
Key West, 4 m. by 2 m. only, but 
containing tlie southernmost city 
of the U.S.A. They are connected 
by highway with the mainland. 
Sponge fishing and catering for 
tourists are the occupations. See 
Key West. 

Florida Straits ob Channel. 
Coastal waters off Florida, U.S.A., 
alternatively known as the New 
Bahama Channel. They separate 
the S.E. extremity of Florida and 
the Florida Keys from Cuba and 
the Bahama Islands. The channel 
is some 300 m. long, has a mean 
breadth of 80 m., and a greatest 
depth of 6,000 ft. It is traversed 
by the Gulf Stream. 

Florideae ob Rhodophyceae. 
Class of Algae or seaweeds. In 
them the clilorophyll, or green 
colouring matter, is masked by a 
red pigment (phyco-erythrin). 
They have no true roots, but are 
attached to their supports by 
suckers, the absorbent function of 
roots being carried on by the sur- 
face cells of the entire plant. 

Florin. Name of several gold 
and silver coins of various Euro- 
pean currencies. A gold coin 
struck at Florence in 1252 bore, 
obverse, the figure of S. John 
Baptist, reverse, the Florentine 
lily, whence came the name florin 
(Ital. fiorhio, little flower). Simi- 
lar pieces appeared in various 
parts of Italy. Gold florins were 
also minted by Charles I of Anjou, 
c. 1335, and by John of Lu.xem- 
burg, c. 1340. The English gold 
florin, of approximate value si.x 
shillings, issued by Edward III 
in 1343, was withdrawn in 1344. 

The British silver florin, value 
two shillings, w'-eighed 174*55 grains. 
It was issued in 1849, intended as 



Florin. Gold coin of Edward III ; 
top, florin minted in 1949 

Actual diameter of Edward 111 florin 
IViB ins.: of Oeorge VI florin, li ln» 


the first step in providing a deci- 
mal currency. A bill to bring this 
about was lost, but the florin con- 
tinued to be minted. It was at 
first dubbed the “ graceless florin,” 
as the customary D.G. (Dei Gratia) 
did not appear on the issues be- 
tw^een 1849-1852. The life of a 
florin in circulation is estimated 
at about 45 years. 


f lorma. A town of Greece, in 
Macedonia, formerly in Turkey-in- 
Europe. It is about 15 m, S. of 
Monastir (Bitolj ), and was in the 
tract of territory acquired by 
Greece as a result of the Balkan 
wars, 1912-13. It came into 
prominence during the First Great 
War. Captured by the French, in 
April, 1916, it was retaken by the 
Bulgarians, Aug. 20, and then by 
Frauco-Russian troops. Sept. 18. 
(See Salonica, Expedition to ; 
Serbia, Conquest of.) 

The town was overrun by the 
Germans in the early days of April, 
1941 (see Greece, Campaign of 1941), 
and remained in Axis occupation* 
until Nov., 1944. Pop. (1951) 
12,270. Fiorina gives its name to a 
dept, with pop. (1951) 69,391. 

Florio, John (c. 1553-1625). 
Author and translator. Born in 
London, he was the son of an 

Italian Pro- 
testant who 
became minister 
to an English 
congregation of 
Italians who 
shared his re- 
ligious opinions. 
John w'as edu- 

_ , ^ cated at Mag- 

Joha Florio, traus- i ^ n Prill 

lator of Montaigne j ^ College, 

Oxford, became 
a teacher of hrench and Italian 
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in the university, and held various 
offices at court, including that of 
tutor to PriiKio Henry, son of 
James I. In 1598 appeared his 
Italian-English dictionary, A World 
of Words, and in 1603 his famous 
translation of Montaigne’s Essays, 
on which his reputation rests. 
Florio died of the plague at Ful- 
ham, Ben Jonson was one of his 
frieiuls. 

Florizel. Character in {Shake- 
speare’s The Winter’s Tale. Ho is 
tlxe son of Polixenes, king of 
Bohemia, and falls in love with 
Ik'rdita, who, brought up by a 
Bohomiau shepherd, is the lost 
daughter of Leontes, king of Sicily. 
The name was applied to the Prince 
Regent (George IV) on his amour 
with the actress “ Perdita ” (Mary) 
Robinson, whom he first saw play- 
ing in The Winter’s Tale. Prince 
Florizel is the chief character in 
Bteveiison’a New Arabian Nights 
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Florodora. Musical comedy 
written by Owen Hall (James 
Davis) and composed by Leslie 
Stuart. It was produced Nov. 11, 
1899, at the Lyric Theatre, 
London, where it ran for 455 con- 
tinuous performances. Its most 
popular feature was the sextet, 
Tell me, pretty maiden. 

Floscularia, oa Flower Ani- 
malcule. Group of rotifers, com- 
mon in most ponds. The body is 
supported on a slender stalk con- 
tained in a gelatinous tube, and 
the wheel-disk is provided with 
long, bristle-like processes which 
serve to entangle the minute par- 
ticles on which the animal feeds. 
It is just visible to the naked eye. 

Flotation. Method of mineral 
dressing, used in concentrating 
the valuable portion of ores or in 
removing unwanted constituents. 
It makes use of the fact that 
mineral particles may, depending 
on their type of surface, be made 
to stick either to water in which 
they are suspended or to air 
bubbles formed in the water. A 
pulp may be agitated so that a 
froth is formed, which rises to the 
surface, carrying certain mineral 
particles up with it and leaving 
others in the pulp. Sulphides are 
particularly amenable to flotation. 

The physical and chemical 
theory behind flotation is compli- 
cated. Most, possibly all, minerals 
can be made to adhere either to 
water or to air ; organic and in- 
organic chemicals are employed 
to attain the right conditions. 
Chemicals which cause particles to 
stick to air bubbles are known as 
collectors ; organic acids or their 
alkali salts, such as soaps or 
xanthates, oleic or palmitic acids, 
are examples. Typical controllers 
are alkali hydroxides, carbonates, 
and silicates, which act as “ de- 
pressants,” keeping certain parti- 
cles in the pulp, while “ acti- 
vators,” such as copper sulphate, 
alter the surfaces of minerals to 
help them respond to the col- 
lector. 

Preparation of the ore by 
crushing, grinding, preliminary 
concentration by gravity methods, 
etc., is needed before an ore may 
be floated. The machines used 
differ in design. Usually the pulp 
is stirred mechanically by a paddle, 
while air is introduced down the 
shaft or the air is pumped through 
the flotation cell in such a way 
that it causes the necessary agi- 
tation. The froth flows over into 
a launder and forms the con- 
centrate, while the pulp is drained 
off as tailings. Ores of most 
base metals and of gold may bo 


concentrated by the method, 
while coals maj^ be purified. See 
Ore Dressing. 

Flotilla (Span., small fleet). 
Tactical unit of a fleet consisting 
of a number of small naval vessels, 
such as destroyers, submarines, 
motor torpedo-boats, and mine- 
sweepers, grouped under a com- 
modore or a captain and intended 
to operate as a single unit. The 
strength of a destroyer flotilla 
varies according to operational 
demands, but never exceeds 20 
ships, exclusive of the flotilla 
leader, and is divided into two or 
more divisions. Although organ- 
ized in flotillas, submarmes usually 
work independently; during the 
Second Great War, however, sub- 
marine flotillas, often referred to 
as U-boat packs, were sent by the 
Germans against Allied shipping 
in the N. Atlantic. 

Flotilla Leader. Name for- 
merly given to the large destroyer 
accommodating the officer in 
command of a destroyer flotilla. 
The term flotilla became obsolete 
after the Second Great War when 
destroyers were organized in squad- 
rons. Flotilla leaders of the Second 
Great War displaced 1,870 tons on 
a length of 350 ft. and a beam of 
36 ft., and had a speed of 36*5 
knots. Their armament consisted 
of six 4‘7-in. guns, 10 anti-aircraft 
guns, and four 21-in. torpedo 
tubes. 

Flotow, Friedrich, Baron 
VON (1812-83). German com- 
poser. Of a noble family of Meek- 
lenburg-Schwerin, he was born 
April 27, 1812, and studied music 
in Paris. Of his 18 operas the 
earliest, Le Naufrage de la 
Meduse, brought him a reputation 
there in 1839. Stradella, 1844, had 
great success in Germany but 
failed in England. Martha, first 
performed at Vienna 1847 and 
London 1849, is reckoned his 
finest work. The only other opera 
to attain popularity was L’ Ombre, 
1870. Flotow was intendant of 
the Court theatre at Schwerin 
1856-63, and in 1864 was elected 
to the Institut de France. He 
died at Darmstadt Jan. 24, 1883. 

Flotsam and Jetsam (low Lat. 
fiottare, to float ; Lat. jactare, to 
cast). English legal term. Flot- 
sam is goods found floating on the 
sea, and jetsam means goods 
jettisoned, cast overboard in a 
storm, or washed on shore after a 
wreck. They become crown pro- 
perty unless claimed by the right- 
ful owners. 

This name was adopted in 1926 
by a pair of music hall and 
radio entertainers ; Flotsam being 


Bentley Collingwood Hilliam, who 
played the piano and wrote all 
their songs, and Jetsam, Malcolm 
McEachem (d. 1945), Austrahan 
bass singer. 

^ Flounder (Plutichtkys flesua). 
Small species of flatfish, common 
in the sea and the lower reaches of 



« i 

Flounder, a small flatfish found ronnd 
the coasts of the Sritish Isles 


rivers. It belongs to the same 
group as the plaice, but is smaller, 
seldom 12 ins. long. It has dark 
mottlings, and lacks the orange- 
coloured spots of the larger fish. 
The flounder produces from one to 
two million eggs. Its flesh is 
delicate, but its small size makes 
it unimportant as a food fish. 

Flour, The finely ground endo- 
sperm of cereal grains, particu- 
larly wheat, which may also 
contain fractions of the pro- 
tective skins and embryo (germ), 
according to the method of milling 
and degree of extraction obtained. 
When a definite proportion of bran 
layers is milled into wheaten 
flour, the product is wheatmeal, 
whereas wholemeal is ground 
from whole grain. Bye is also a 
bread grain, and to a lesser extent 
barley, oats, rice, and maize ; 
a product from the latter cereal 
is known as cornflour. Flour is 
also obtained from farinaceous 
grasses, fruits, nuts, pulses, roots, 
and tubers; e.g. bananas, soya 
beans, potatoes, arrowroot, buck- 
wheat, millet, cassava, manioc, 
and sago pahn pith. Malted 
flour is milled from malted grain. 

The term is also used to denote 
other finely ground products of 
commerce ; two mineral supple- 
ments used in animal feeds are 
limestone flour and steamed bone 
flour. A further product is wood 
flour, obtained from sawdust and 
used in making plastics and in 
other industries. 

The wheat grain, most impor- 
tant of the cereals used for flour in 
the W. hemisphere, is a seed, com- 
prising pericarp and seed proper. 
The pericarp has three skin layers, 
whilst the seed is further pro- 
tected by three inner coats, all of 
which comprise the bran separated 
in milling. Apart from its coats 
the seed contains the embryo or 
germ, situated dorsally at one end 

no 
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Cotyledon 


Radicle 
Plumule 



sets of figures relating to (1) whole proportion of valuable grain nutri- 

ments. Flour milled at still 
higher extractions assumes the 
character of wheat meal. 


gram, (2) endosperm, (3) bran, 
and (4) 


germ. 


Co^ledon 

orScuteUum 

y 

Eptcarp 

Cells containing 
Rleurone Grams 

Mesocarp 

Endosperm 
Cells containing 
Starch Grams 

Endocarp 

Testa 


Moisture 

Oil 

Protein 

Fibre 

Ash 


(1) 

12-2 

1-8 

i:F2 

2-1 

1-7 


(2^ 

13-8 

1-2 

12-0 

0-2 

0-55 


(3) 

12-5 

4'7 

15-0 

7-9 

4-05 


(4) 

13-5 

10-8 

25-9 

1-9 

4-1 




Flour. Longitudinal section o£ a 
grain of wheat 


grades 


of the grain and separated by its 
scutellar tissue from the endo- 
sperm, the main constituent. The 
first of the inner seeds coatings is according to colour 
the testa or colour-bearing layer, and quality is nor- 
whilst the innermost layer is the malpractice. When 
aleurone, rich in mineral constit- only one grade is 
uents and nutritive factors. milled it is known 

Grain components vary in pro- as straight run 
portion according to wheat type, flour. White flour 
but average figures are pericarp is usually milled 
4 p.c . ; testa and hyaline layer at 70-72 x).c. ex- 
2’5 p.c. ; aleurone layer 6-7 p.c. ; traction, but flours up to 80 p.c. 
germ 2-5 p.c. ; endosperm 85 p.c. extraction can be milled which are 
Typical average composition of near-white in colour and possess 


Nutritional items occurring in 
wheat are iron and calcium, 
although the availability of the 
latter deci'eases with higher ex- 
tractions on account of the phytic 
The principal proteins are glu- acid present. Also there are the 
tenin and gliadin, which together Vitamins riboflavin, and nico- 
with water form gluten, the elastic tinic acid. The scutellum fraction 
substance in the flour which traps of the germ is the richest source 
the aerating gas 
generated in the 
bread dough and 
thereby forms the 
cell-like structure 
and framework of 
the loaf, holding 
together the starch 
and other compon- 
ents. 

Dividing white 
flour into 



whole wheat grain and its com- 
ponents is as follows, the four 


dirty wheat 


similar baking characteristics to 
those of white flour but a higher 

TO DUST COuUECTOR 
/ „ , / ■/ - 
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Flour Mill. Longitudinal section of the milling separator shown in the 
photograph above. The flow of grain and the air currents are indicated 


Flour Mill. Separator for removing impurities such as straw, 
dust, etc., from wheat and other grain before milling 

Couvtcsu of Thus. Jiuhinson .L Son. Lid., Rochdale 

of Vitamin B^. Semolina is a flour 
mill ])roduct, used in making 
macaroni and vermicelli. In- 
dustrially, granular flour is used 
in the preparation of powder 
alcohol. The average gross im- 
ports of wheat and flour into the 
U.K. for the five years up to 
1938-39 were 5,148,^5 tons and 

409.000 tons respecdively. At the 
end of the Second Great War 
the average weekly consumption 
of flour in the country was about 

100.000 tons, requiring 112,000 
tons of wheat. The wartime loaf 
included roughly 75 p.c. imported 
wheat and flour — shipi^ed from 
Canada. 

Flourens, Gustave (1838-71). 
French politician. The son of the 
physiologist, Marie J. P. Flourens 
(1794-1867), known as the asso- 
ciate of Cuvier, he was born in 
Paris, Aug. 4, 1838. He began lif^ 
as a lecturer and writer, but was 
soon associating with revolution- 
aries in Italy and elsewhere.^ In 
Fob., 1870, he headed a futile rising 
against Na^xileon IIT, and after th6 
abdication of the emperor he was 
one of the leaders of the commune;’ 
He was killed during the fighti^ 
at Eucil, April 3, 1871. ' 

Flour Mill. Building equipped 
for grinding grain, especially wheai^ 
into flour. The application ^ 
steam power to millstone grindi’ 
in 1784 lefi not only to improi 
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methods of direct reduction, but 
also to the invention of systems 
for gradual reduction by means of 
rolls. Millstones are still used 
for whole wheatmeal, oatmeal, 
and other grain and pulses. The 
stones — French burrs, Derbyshire 
peaks, or composition disks — are 
usually 1 ft. thick and 4-4^ ft. 
in diameter, scored with straight 
furrows tapering to J in. in 
depth. The upper stones rotate 
at a maximum of 150 r.p.m. 

Although small hand-turned 
roller mills were produced casually 
from the 16th century, it was not 
until 1837 that Sulzberger, a 
Swiss engineer, founded the mod- 
ern iron roller system. Porcelain 
rolls, introduced in 1870, have 
now long been discarded. Roller 
mills were erected in Glasgow in 
1872 and in Dublin in 1878. 
For some years stones and rolls 
were employed in the same mills. 
But after 1881, when an exhibition 
held in Islington, British 



Flotu Mill. 


Sectional drawing showing the constrnction of the diagonal 

roller mill 


was 


grooving, ranging from 10-26 per whole process from raw grain to 
inch. The rolls may be 9 or 10 ins. flour sack is automatic, 
in diameter, and 15 to 60 ins. Flow. Term used in metallurgy 
millers rapidly adopted the roller long, the speed of the fast or to describe the effects of certain 

system, which today deals with cutting roll being 350 r.p.m., the types of deformation on metals, 

all but a minute fraction of the bottom holding roll rotating 2^ When a metal is submitted to 

times as slowly. There are usually stress, it first deforms elastically, 

four or five break roll passages but once the elastic limit has 

with a sieving process between been exceeded plastic flow takes 

each to pass the released endo- place and the metal - becomes 

ferro-'concrete, and are filled from sperm particles into the remaining permanently^ distorted. Although 
the intake plant consisting of milling processes, where they are this seems similar to the flow of 
bucket type elevator or pneumatic graded according to size into “ ““ 

conveyors that 


flour milling of the world. 

Roller mills are equipped with 
silos or granaries, containing 
bins of wood, steel. 


storage 


o 

or 


can be lowered 
into ship holds, 
and deliver the 
grain on to hori- 
zontal screw o-' 
hand conveyor,^ 
over the bins. 

Road or rail 
wagons discharge 
grain into silo 
wall hoppers. 

The grain is 
drawn from the 
bins for cleaning, 
which is effected 
by milling separ- 
ators using a 
system of sieves and air currents. 
Magnets retain stray iron objects 
such as nails, and the grain is next 
subjected to scouring to loosen 
remaining husks and surface dirt. 
Cockle and barley cylinders follow ; 
these have indents shaped so as 
to catch smaller and reject larger 
seeds respectively. Most grain re- 
quires washing ; and wheat is next 
dried or mellov ed to bring it into 
the best physical state for milling. 

A roller mill stand contains two 
pairs of chilled iron rolls set 
diagonally and rotating at dif- 
ferential speeds. Break rolls are 
corrugated spirally with saw-tooth 



Flour Mill. Diagonal roller mill containing two pairs 
o£ chilled iron rolb rotating at diflerential speeds 

Courtesy of Thos Bohinson <6 Son, Ltd,, Rochdale 


water, there is no question of 
liquefaction of the metal, as flow 
takes place at temperatures far 
below the melting point and is 
really analogous to the, flow of ice 
in a glacier. One well-known 
example from ancient times is the 
movement or creep of lead down 
roofs of cathedrals and churches. 

A metal is built up of crystals 
and each crystal is composed of a 
group of atoms in a regular 
pattern ; in many metals the pat- 
tern is cubic. If a series of such ad- 
joining cubes be considered, the 
atoms seem to be arranged on crys- 
tallographic planes, along which 
shear or gliding or slipping might 
be expected to take place more 
readily than along planes with 


semolina, middlings, and dunst. ^ - - i t r 4 . 

These granular stocks are purified atoms irregularly spaced. In fact 
by a combination of sieves and air slipping takes place on certam 
currents which plant light particles planes so that the metal moves m 
of bran fragments over the sieves. “ blocks ” ; this block movement 
The sieves grade the purified forms steps on a polished metal 
stocks to the various smooth surface, which may be seen under 
reduction rolls, which have a a microscope as straight lines, to 
differential speed 5 : 4, the top a normal metal of many cryst^s, 
fast roll being driven at 250 r.p.m. sUp starts in only a few ; this 
They reduce the granular stocks movement redistributes the stre^ 
into flour in successive stages and other crystals become affected, 
and also flatten any germ or Eventually the grain boundaries 


bran particles present. Where it 
is desired to mill the germ into 
the flour, finely fluted roUs are 
used on certain passages. The 


change in shape and the crystals 
become elongated in the direction 
of flow, giving a characteristic 
“ flow structure,” with all the long, 
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fibrous crystals packed parallel to 
each other. The mechanism is not 
yet clearly explained. 

Plastic flow takes place more 
easily at elevated temperatures, 
though still well below the melting 
point of the metal. In industry 
metals are caused to flow by such 
processes as forging, drawing, 
extrusion, and rolling. These 
processes may be carried out 
either hot or cold. See Annealing ; 
Deformation ; Elasticity. 

Flower (Lat. flos, stem, flor-, 
flower). Part of a plant containing 
the organs of reproduction. In the 
complete flower it consists of four 
distinct whorls of organs, which 
differ in form and number in differ- 
ent species ; one or more of the 
sets of organs being sometimes 
absent. The lower or outer set 
are the calyx-leaves, which form 
the bud of the unopened flower ; 
separately they are known as 
sepals, and are usually green. The 
second series are corolla-leaves, 
mostly brightly coloured, separ- 
ately known as petals. The third 
series are stamens, consisting of a 
stalk or filament and the anthers, 
the latter containing pollen — the 
male cells. The fourth series is 
the pistil, which consists of the 
ovary, containing ovules or seed- 
eggs, surmounted by a stigma or 
stigmas which may be supported 
by stalks or styles. Grains of pollen 
caught by the sticky or rough sur- 
face of the stigma send out tubes 
which penetrate the style and fer- 
tilise the ovules, which then de- 
velop into fertile seeds. 

Sometimes the sepals are all 
joined together and can only be 
spoken of as the calyx. Similarly, 
the petals may be united to form a 
tube, and be funnel-shaped, bell- 
shaped, urn-shaped, etc. Where 
there is no distinction between 
sepals and petals (as in the crocus 
and daffodil) the floral envelope 
is termed the perianth. In the 
Gymnosperms (Conifers) there are 
neither sepals or petals ; and in 
other forest trees these organs are 
often very small and inconspicuous, 
because the pollen is carried by the 
wind. As a general rule, where the 
petals are brightly coloured the 
pollinatipg agents are insects — 
mainly bees, butterflies, and moths. 
Each particular type of flower has 
its own group of pollinating 
insects. 

In the majority of such special- 
ised flowers nectar-producing 
glands are so placed as to make 
certain the transfer of pollen from 
one flower to the stigma of another 
by insect agency. So also the 
streaks, or lines of dots, of a 


second colour on the petals point 
to the position of the nectar. 
The long tubes of certain flowers 
(tobacco, convolvulus, etc.) are 
related to the long probosces of the 
larger moths and butterflies ; 
broad, open flowers like buttercups 
to beetles, etc. The perfume 
emanating from flowers attracts 
insects — bees, butterflies, and 
moths. On the other hand, some 
flowers, such as those of the 
stapelias, arum family, etc., emit 
fetid odours attractive only to flies, 
which are their pollinating agents. 

Flower, Sir (Walter) Newman 
(b. 1879). British publisher and 
man of letters. Born at Fontmell 
Magna, Dorset, July 8, 1879, he 
was educated at Whitgift School, 
and joined the publishing firm of 
Cassell’s in 1906, later becoming 
director, a position he resigned in 
1946. He possessed a fine collec- 
tion of books, MSS., etc., relating 
to Handel, of whom he published 
a biography 1923. Flower also 
edited the journals of Arnold 
Bennett, published in 3 vols., 
1932-33. He was knighted in 1938, 
and in 1950 brought out a volume 
of autobiography, Just as it 
Happened. 



Flowering Rnsli. Foliage, buds, and 
flowers of Butomus umbellatus 


Flowering Rush {Butomus um- 
bellatus). Perennial marsh herb of 
the family Alismaceae. A native 
of Europe and Asia, it has a 
stout, creeping rootstock, from 
which the slender leaves rise 
erectly to a height of 3 ft. or 4 ft. 
The tall flow(‘r-scape is leafiess, and 
bears at its summit an umbel of 
many rose-red flowers, each 1 in. 
across, of which only a few open 
at one time. 

Flower of Jove {Lychnis flon- 
jovis). Perennial herb of the 
family Caryophyllaceae. A native 
of Europe, it is covered with white, 
silky hairs, and has lance -shaped, 
stem-clasping leaves in pairs. Each 
branch of the stems ends in a small 
cluster of purple or scarlet flowers 
of the campion {q.v.) type. 


Flowers, Language oe. Custom 
said to derive from the East, by 
which a particular sentiment is 
attributed to every flower, so that 
a bloom or posy may convey a 
message. Little volumes in which 
the language of flowers was set out 
were popular in England in the 
mid-part of the 19th century. 
Gorse, for example, indicates en- 
during affection ; jonquil, recipro- 
cated affection ; eglantine, I 
wound to heal, etc. 

Flower Show. Horticultural 
exhibition, held for the purpose of 
encouraging the cultivation of 
plants, flowers, fruit, and vege- 
tables. Exhibits may be competi- 
tive or non-competitive. The 
Royal Horticultural Society holds 
shows at fortnightly intervals 
throughout the year at West- 
minster. Local societies exist in 
most towns and many villages, 
annual shows being held, usually 
in Aug. or Sept. Hundreds of 
allotment associations also hold 
annual shows. In general the 
regulations for a flower show in the 
U.K. should be those laid down in 
the R.H.S. publication, Rules for 
Judging, but it may be advisable 
to require a smaller number of 
specimens than that specified for 
London shows. The schedule com- 
mittee should avoid ambiguity in 
the wording of the classes, and use 
the expressions “ kind ” and 
“ variety ” correctly. The con- 
ditions under which challenge 
trophies are to be awarded should 
be clearly defined. 

In selecting produce for exhi- 
bition tho size of fruit and vege- 
tables should be that which is 
best for table use. Beyond a 
certain point, size may become a 
defect. Only ono variety should 
be shown in a dish or vase, unless a 
mixture is specifically asked for. 
Uniformity of specimens composing 
a dish is regarded as meritorious ; 
unevenness in size or colour is a 
fault. With fruits the natural 
bloom should be preserved, and 
polishing of, apples should tell 
against an exhibit. All vegetables 
should bo perfectly clean, but root 
vegetables should be washed care- 
fully. The use of oil to produce an 
appearance of freshness should be 
regarded as a fault. All produce 
should be labelled with the varietal 
name, as information enhances the 
educational value of a show. 

The most important flower show 
in the U.K. is the annual exhibi- 
tion held in May in the grounds 
of the Royal Hospital, Chelsea, 
and known throughout the world 
as Chelsea Flower Show. There 
nearly all the exhibits are non- 



Regular : wild rose 


Salver-shaped : primrose 


Rotate or wheel-shaped; 
periwinkle 


Campanulate, or 
bell-shaped: 
harebell 


Apetaious or 
without petals : 
ash 



Personate or 
masked : snap- 
dragon 


Papilionaceous or butterfly- 
shaped : sweet pea DiagraininatJC section of flower. 

An., anther ; Fi., filament ; Pe., 

tade ; S. sepals (calyx) ; Sta., 
stamen ; Sti.^ stigma ; Sty., style 


Flower of pink. P., petal ; 
C., calyx, showingarrange- 
rnent of hidden parts 



Trumpet-shaped: daffodil., 
C., corona ; S., spathe 


Section of composite flower with florets Superior ovary : Inferior ovary : flower of 
crowded on disk ; F., floret primrose apple 


FLOWER : DIAGRAMS OF THE STRUCTURES OF FLOWERS AND THEIR PRINCIPAL PARTS 
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competitive, and include not only 
large groups of plants, flowers, 
fruit, and vegetables, staged in 
huge marquees, but also rock and 
formal gardens constructed in the 
open, and displays of every con- 
ceivable horticultural requisite, 
from a flower vase to a con- 
servatory and from a budding 
knife to a motor tractor. 

Fludd OE Flub, Robert (1574- 
1637). An English physician and 
mystic. Bom at Bearsted, Kent, 
he was educated at S. John’s 
College, Oxford, and took his 
degree of M.D. at Christ Church. 
He studied chemistry abroad, 
where he adopted many of the 
views of Paracelsus (g'.'y.). Return- 
ing to England in 1605, he became 
a fellow of the College of Physicians. 
Known as “ the Searcher,” under 
the name of Robertus de Fluctibus, 
he wrote many works in Latin, 
engaged in controversy with Gas- 
sendi, Kepler, and Mersenne, and 
is believed by some to be the in- 
ventor of the barometer. As the 
supposed author of the Summum 
Bonum, 1629, and an apology for 
Rosicrucianism, 1617, he is cred- 
ited by De Quincey with being 
“ the immediate father of Free- 
masonry.” He founded a philo- 
sophy on the Hebrew scriptures. 
He died in London, Sept. 8, 1637. 
See Freemasonry ; Rosicrucians ; 
consult also Robert Fludd, Life 
and Writings, J. B. Craven, 1902. 

Fltiela. Mt. pass of Switzerland, 
in the canton of Orisons. It ex- 
tends between the Schwarzhom 
and the Weisshom, on the carriage 
road from Davos to Sus. On the 
latter mt., at an alt. of 7,835 ft., is 
the Fltiela hospice. The road has 
refuge galleries, used in winter. 

Fluelen. Village of Switzerland, 
in the canton of Uri. It stands at 
the head of Lake Uri, a S.E. exten- 
sion of Lake Lucerne, 2 m. N.H.W. 
of AJtdorf on the St. Gothard rly. 
The port for Alrdorf, it is the ter- 
minus for lake steamers. The 
Axenstrasse carriage road, con- 
structed in 1863-65, leads from 
here to Brunnen. The village has 
a chateau and several hotels. 

Fluellea. Character in Shake- 
speare’s Henry V, a Welsh officer 
in the king’s army. Of hasty tem- 
per and verbose speech, he is ever 
ready to compare the fighting of 
his day with that of the ancients. 

Flugel Horn. Brass instru- 
ment. It is similar to the cornet, 
but of wider bore, like the bugle, 
and of mellow, horn -like tone. It 
is a modern improvement of the 
key bugle. The soprano instru- 
ment is the most usual. The term 
means wing horn. See Cor'iiel. 


Fluid. That form of matter 
which takes the shape of the vessel 
containing it and is characterised 
by its inability to resist perman- 
ently any applied shear stress, 
however small. Liquids and gases 
are both known as fluids ; a liquid 
is distinguished by possessing a 
free surface if it does not com- 
pletely fill the containing vessel, 
whereas a gas expands to take up 
all the available space. Further- 
more a liquid is much less com- 
pressible than a gas. The distinc- 
tion between a solid and a liquid is 
not always easily defined, for some 
so-called solids actually flow, 
although at a very slow rate. The 
flow of pitch at room temperatures 
is an example, and even lead can 
be made to flow under certain 
conditions. See Flow. 

Fluid Measures. Nearly all 
fluid measures have been derived 
from con*esponding measures 
length or weight and suffer all the 
variations of the latter which were 
taken from parts of the human 
body. It is only within compara- 
tively recent times that fluid mea- 
sures have become standardised by 
law in different countries. In the 
United Kingdom the gallon is the 
unit measure for fluids, and in 
countries where the metric system 
is .standardised the litre is the unit. 
A gallon contains a little over four 
and a half litres. See Weights and 
Measures. 

Fluke. Group of trematode 
worms of parasitic nature, usually 
leaf-shaped. One, the liver fluke 
{Fasciola hepatka), in its adult 
condition lives in and devours the 
liver of the sheep, causing the 
much-dreaded “rot.” The eggs 
pass out of the body of the sheep 
with the dung, and if they fall in 
a wet place hatch out into tiny 
ciliated embryos that swim about 
in search of a small water snail 
{Limnaea tnincatula), perishing in 
about eight hours if unsuccessful. 
Within the body of such a snail 
other stages of life are passed, until 
finally one shaped like a minute 
tadpole is attained (cercaria). This 
leaves the snail and swims to a 
stem or leaf of grass, to which it 
attaches itself, and passes into an 
encysted or dormant stage. It s tail 



Fliigel Horn. Improved model of 
B flat hom 
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has gone, it is covered by a hard 
coat, and resembles the adult fluke 
except in size. 

Should a sheep swallow one ol 
these capsules or cysts, the resistant 
covering is dissolved by the gastric 
juice, and when it passes into the 
small intestine the tiny fluke 
makes its w'ay up the bile-duct into 
the liver of its victim, there to in- 
crease in size and become sexually 
mature. The disease may be eii. 
tirely prevented by keeping sheep 
away from damp, ill-drained land. 
As there is no cure for the disease, 
sheep show’ing signs of rot should 
bo slaughtered as soon as possible 
See Sheep. 

Fluoranthene or Idryl 
Substance found in coal-tar 
and in the residue known as 
“ stuppfett ” obtained after the 
distillation of mercury ores. Crude 
pyrene from coal-tar is converted 
into the picric acid compound, 
whence the fluoranthene is ob- 
tained in the free state and re- 

crvstalliscd. 

* 

Fluorescein. An aniline dye 
formed by heating five parts of 
phthalic anhydride with seven 
parts of resorcinol at a tempera- 
ture of 200° C. When the reaction 
has taken place the mass becomes 
solid and forms a dark-brown cake. 
The solution in alcohol or alkalis 
exhibits a brilliant yellow-green 
fluorescence from wiiich the sub- 
stance takes its name. It is used 
as a dye for wool and silk — but the 
colour is not fast — and for prepar- 
ing the liquid in druggists’ show 
bottles. The sodium salt is used in 
ophthalmic practice to render 
visible damaged j)ortions of the 
transparent cornea of the eye. 

Fluoresceuce. The property 
possessed by many organic or in- 
organic substanct%s of emitting 
visible light when subjected to 
ultra-violet radiation. If this 
emission continues after the re- 
moval of the source of the ultra- 
violet rays, the phenomenon is 
called phosphorescence (r/.i?.). Both 
classes of substance arc included 
under the term phosphors 
Bynthetio inorganic phosphors are 
outstandingly efficient, but many 
natural minerals fluoresce and a 
few show phosphorescence. 

All having a crystalline structure, 
their fluorescence is believed to be 
caused usually by the presence of 
an impurity, such as copper or 
manganese, in the lattice. This 
impurity is known as an activator. 
Ultra-violet radiation excites these 
fluorescent centres by increasing 
the energy of certain electrons. 
After excitation the electrons 
return (juickly to their normal 
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condition, giving np the induced 
energy in the form of visible light. 
In phosphorescence the energy of 
excitation is stored before being 
released in a similar manner. 

Although at least 60 mineral 
species have shown fluorescence 
(including iiranium and other 
radio-active minerals), only two, 
scheelite and powellite, invariably 
fluoresce. As scheelite is an im- 
portant ore of tungsten and often 
resembles the worthless minerals 
with which it commonly occurs, 
its fluorescence has been used as a 
means of detection and for pros- 
pecting. Portable short wave 
ultra-violet lamp units are used 
underground in several mines. 
The colour of the emitted light 
may vary for the same mineral ; 
scheelites have been examined 
which fluoresce with a blue, yellow, 
or brown colour ; fluorspar often 
gives a purple ; some calcites pink ; 
uranium minerals, yellow or green. 
Crude petroleum is fluorescent, 
and oils can be correlated with 
specific sand beds by their fluores- 
cent colours. Applications of 
fluorescence in biology, medicine, 
etc., are numerous. Consult Iluor- 
chemistry, J. de Ment, 1945. 

Fluorescent Lamp. Method 
of illumination. Attempts were 
first made over a century ago to 
design a discharge tube that would 
act as a practical illuminant. 
Moore in 1904 came near success 
with his long tube of up to 180 ft., 
supplied by a high voltage trans- 
former, but two difficulties still 
had to be overcome. The light 
efficiency was not sufficiently high 
in comparison with other lamps, 
and the residual gas filling of nitro- 
gen or carbon dioxide gradually 
disappeared. Both defects have 
been removed by the modem 
fluorescent lamp. 

It was found by Claude in 1910 
that if one of the inert gases 
(helium, argon, neon, krypton, or 
xenon) was used as the residual 
filling, this disappearance was 
almost negligible. The addition of 
mercury to neon, or to neon and 
argon mixed, improved the effici- 
ency and the colour, while the 
vacuum remained sufficiently con- 
stant for at least 1,000 hours. 
Secondly, the discharge from these 
gases was found to contain a large 
ultra-violet component, and a 
coating of special powder on the 
inside of the tube makes use of 
the invisible rays by fluorescing 
brightly, greatly increasing effici- 
ency and enabling the colour to be 
widely varied. 

The first powders were sulphides 
of zinc and other metals ; but 


more efficient “ phosphors ” of 
silicates and tungstates were dis- 
covered by J. T. Randall in 19.36. 
The improvement is indicated by 
the luminous output in lumens per 
watt : Gas-filled filament lamp — 
11 Ln/W ; fluorescent lamp using 
“ green ” sulphide coating — 15 
Ln/W ; fluorescent lamp using 
“ green ” silicate coating — 50 to 60 
Ln/W. The modern Jenkins lamp 
uses pure neon, with coating of zinc 
orthosilicate or calcium tungstate, 
and possesses long life as well as 
high efficiency. Standard dimen- 
sions of the tubes for indoor light- 
ing are 9 ft. long by 20 mm. dia- 
meter, but other lengths and shapes 
are made. Consumption is about 40 
to 60 W. Many shades of colour may 
be obtained, including daylight. 

To start these lamps, a striking 
voltage from 1*5 to 2 times the 
rurming value is necessary. The 
two voltages are obtained auto- 
matically by the use of a series 
choke, or by designing the step-up 
supply transformer with a high 
leakage reactance. A few seconds 
after switching on the tube has 
fully lit up, and the voltage be- 
comes normal. Shorter and more 
powerful lamps are used for out- 
door illumination. 

Fluorides. Salts of hydro- 
fluoric acid. They are prepared by 
acting on a metal, or its oxide 
hydroxide or carbonate, with 
hydrofluoric acid. Calcium fluoride 
(CaFg) occurs native as fluorspar 
or “ blue-john,” and from it most 
of the preparations of fluorine are 
made. The fluorides of the alkalis 
are soluble in water and are em- 
ployed with mineral acids or acetic 
acid in the processes of etching 
glass. Some fluorides are gaseous 
at ordinary temperatures, but 
most are stable boffies, and are not 
decomposed by heat. A series of 
double fluorides is known. Fluor- 
ides are recognized by the evolu- 
tion of hydrofluoric acid on heating 
with sulphuric acid. 

Fluorine. Gaseous element of 
greenish-yellow colour, first isola- 
ted by Moissan in 1886. Its chemi- 
cal symbol is F; atomic weight 
19, atomic number 9, boiling point 
— 187° C. Derbyshire-spar or 
“ blue-john ” is calcium fluoride. 
CryoHte, a double fluoride of alu- 
minium and sodium, is found in 
Greenland, and the element occurs 
widely throughout the mineral 
kingdom, but only in small 
amounts. Scheele in 1771 first 
recognized that fluorspar is a fluor- 
ide of calcium and prepared hydro- 
fluoric acid, but all attempts to 
prepare fluorine were unsuccessful 
before 1886. It was liquefied in 


1897 and solidified in 1903. The 
difficulties to be faced in preparing 
fluorine are very great on account 
of the extremely active chemical 
affinity it has for glass and most 
metals. Traces of the gas are verv’ 
irritating to the mucous membrane, 
and if brought into contact with 
the skin the gas causes a bad burn. 
Alcohol, ether, benzene, and tur- 
pentine take fire on contact with 
fluorine. Moissan isolated the 
element by the electrolysis of 
anhydrous hydrofluoric acid to 
which acid potassium fluoride had 
been added in order to make the 
liquid conduct the electric current. 
One compound of fluorine and 
hydrogen is known, and one oxide, 

F 2 O, has been prepared. Although 
fluorine is akin to chlorine in manv 
properties, there are no fluorine 
compounds corresponding to hypo- 
chlorites and chlorates. 

Fluorite or Fluorspar. The 
natural form of calcium fluoride 
(CaF 2 ), crystallising in the iso- 
metric system. It occurs as colour- 
less, green, blue, purple, or yellow 
crystals, generally massive. It has 
an excellent cleavage, is fairly soft, 
and often fluoresces blue in ultra- 
violet light. Fluorite is a common 
accessory mineral in sedimentary 
(dolomites and limestones) and 
acid igneous rocks ; also found 
associated with ores of lead, silver, 
zinc, and tin, in mineral veics. 
Fluorite is used as a flux in the 
making of steel ; in the manufac- 
ture of opalescent glass and en- 
amels, and the preparation, of 
hydrofluoric acid. The dark blue 
variety from Derbyshire, “ blue- 
john,” is used for ornaments. 

Fluoroscope. Apparatus for 
the analysis of clear liquids and 
various materials as they fluor- 
esce when exposed to ultra-violet 
light. Certain chemicals have the 
quality of fluorescing, or glowing, 
when X-rays strike them. Thus, 
if a plate covered with zinc sul- 
phide is held on one side of a 
human hand, and an X-ray tube 
is operating on the other side, the 
bones of the hand will be outlined 
on the plate as shadows. As the 
X-rays do not penetrate the denser 
bone structure as intensely as they 
do the flesh, the bones show up as 
shadows on the plate. This prin- 
ciple is used in fluoroscopes for 
examining the interiors of objects. 
Commercial fluoroscopes can de- 
tect flaws in metals, alterations in 
documents, and the contents of 
cases and packages passing tl^ough 
the customs. Minerals subject to 
the action of a fluoroscope glow 
with light and colour which in 
ordinary daylight is unsuspected. 


FLUSHING 

Flushing. The action of cleans- 
ing a sanitary fitting or drain hy a 
sudden flow of water, usually from 




Bushing. Bg. 1 (top). Section 
through hell-siphon flushing cistern. 
Bg. 2 (below). Section of inverted 
U-tube siphon flushing cistern 


a (Jistem fitted with hand-operated 
or automatic discharge mechanism. 
Cisterns used with water closets 
have 2 to 3 gallons capacity as 
determined by the water supply 
authority. The flushing mechan- 
ism is commonly of a waste- 
preventing design, capable only of 
siphonic discharge. 

Two typical arrangements are 
shown in Figs. 1 and 2. Siphonic 
action is induced by the movement 
of a small quantity of water down 
the vertical stand-pipe that passes 
through the bottom of the shell. 
The fall of this water sets up a 
slight downward movement of the 
air within the stand-pipe and the 
flush pipe connecting the cistern 
with the fitment it serves- This 
momentary lessening of air pres- 
sure within the stand-pipe provides 
the lack of balance necessary for 
siphonage. In consequence, the 
atmospheric air pressure bearing 
upon the surface of the water in 
the cistern is able to force the 
whole content of the cistern up- 
wards into the stand-pipe and down 
the flush pipe. 

In Fig. 1, the lever action that 
raises the bell must be followed by 
a quick release action, so that the 
descending bell may splash the 
requisite quantity of water into 
the stand-pipe. The better and 
quieter arrangement of Fig. 2 
operates on the pull of the lever. 
This action raises a valved plate 
inside the wide, open-ended cylin- 
der, and so lifts the water above 
the plate over the inverted U-tube 
and into the stand-pipe. 

Compact flushing valves regu- 
lated to discharge only a predeter- 
mined quantity of water frequently 


require a greater pressure of water ( 
than is ordinarily available. Auto- ( 
matic flushing is largely confined i 
to piiblic urinals, and to drains . 
that cannot be laid with a self- < 
cleansing gradient. These are com- < 
monly fed with a drip supply of j 
water regulated to flush a urinal 
every 15 to 30 minutes, and to 
provide a drain flush once or twice 
in 24 hours. Several automatic 
flusliing devices resemble the bell 
and stand-pipe arrangement of 
Fig. 1. In an automatic tank, the 
water would rise above the ftxed, 
parallel-sided bell, and compress 
the air in the stand-pipe till the 
sudden discharge of this air estab- 
lished a siphonic discharge action. 

Flushing (Dutch: Vfissingen) 
Town of the Netherlands. On the S. 
coast of the island of Walcheren, it 
lies at the mouth of the Scheldt, 
in the province of Zeeland. Tlu^e 
is direct rly. connexion across the 
island of South Bevelandwith the 
rest of the Netherlands. Except for 
shipbuilding and some rly. work- 
shops, the town has little trade, 

but it is of considerable ^ , 

strategic importance, 
as its history shows. It ' 
also developed before . 
the First Great War as \ 
a sea-bathing resort. ; 

The towTi was badly 3 

flooded during the great 

tide of Jan. 31-Feb. 1, 15 ins. 

1953. Pop.(est.)20,200. 

In the history of the Netherlands 
Flushing was often prominent, 
especially as a naval base. It was 
the birthplace of Admiral Eiiyter, 
1607, and on the sea wall there is 
a monument to him which survived 
the Second Great War. The town 
was severely bombarded by an 
, English fleet under Lord Chatham 
! in the Walcheren expedition of 
1809, but the subsequent attempt 
! to capture Antwerp from there 
; failed completely. The town suf- 
, fered badly in the vSecond Great 
' War, its port being completely 


FLUTE 

destroyed by Allied bombing and 
deliberate wrecking by the (Ger- 
mans. The dykes on both sides of 
Elushing were repeatedly bombed 
on Oct. 7, 1944, British and Cana- 
dian forces subsequently landing 
at Flushing on Nov. 1 and clearing 
the town of Germans on Nov. 4. 
A memorial to men of No. 4 Com- 
mando who fell in the assault was 
unveiled here in 1952. 

Flute (L&t. fatus, blast). Family 
name of many wind instruments of 
the whistle typo, whether blown 
vertically through a mouthpiece 
or transversely through a side 
hole. 

Down to the end of the 18th 
century the number of flutes em- 
ployed ui the orchestra was uncer- 
tain, and on account of their weak 
tone sov(‘ral of them were often 
used in unison ; bnt the modern 
instruments are so much improved 
that it is now customary to employ 
them singles and the tw'o (or occa- 
sionally three) flutes of the modern 
orchestra play independent parts. 
Flutes have been made at various 


k. . V. 


Military flute, 191 ins. 2. Military flfe, 

3. Piccolo or octave flute, 12 ins. 

pitches, but the scale of the open 
finger-holes is always called D. The 
transposing of flutes, other than the 
concert flute of ordinary pitch, has 
been usually reckoned from D in- 
stead of from 0. Originally, the six 
finger-holes were the only means of 
obtaining a S(jalc, and chromatic 
notes had to be made by cross- 
fingerings, half stops, and other un- 
satisfactory means ; but key after 
key has V)cen added until now all 
the semitones are producible, in 
good tune and with even tone. The 
convenient compass of the concert 
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Flushing. Dutch housewives in the fish market on the Nienwenfiijk, a view 

taken before the Second Great War 
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flute is as shown, and three semi- 
tones higher are possible. The flute 
is the most agile of the wind 
instruments, 
modern mech- 
anism having 
reduced finger 
difficulties to 
a minimum. 

Flute is also 
the name of 
an organ stop 
imitating the tone of the orchestral 
instrument of the same name. A 
flute-^-bec is a beaked flute, or 
flute with a mouthpiece, played 
vertically. See Fife ; Flageolet ; 
Organ ; Recorder. 

Fluting. In architecture, flutes 
are grooves in a column, separated 
usually by fillets. Fluting is general- 
ly vertical, but spiral fluting oc- 
curs in Norman architecture. 
See Architecture; Column. 

Fluvial Deposits (Lat. fluvius, 
river). In mining geology, term 
for deposit of minerals dissolved 
from primary sources by streams 
etc., and laid down in concentrated 
masses. Such mineral concentra- 



rnust be removed as a slag to 
give clean, reduced metals. By 
themselves these earthy substances 
are usually too refractory to allow 
easy fusion and so fluxes must be 
added to combine with them, pro- 
ducing an easily melted, free- 
running slag, readily separated 
from the molten metal. If the ore 
is acidic, basic fluxes, e.g, lime- 
stone, iron oxide, or soda, are re- 
quired to combine with the silica, 
etc., while a basic ore needs acidic 
substances, such as quartz or sand. 
Neutral fluxes, such as fluorspar 
or borax are sometimes added to 
lower the melting point of the slag. 
Similar considerations apply in 
refining and melting. Welding, 
brazing, and similar joining opera- 
tions require fluxes to break down 
oxide films, and to protect the 
hot joint &om the atmosphere. 
An example is the use of zinc 
chloride for tinning. See Gangue. 

Fluxion. Term used by Sir 
Isaac Newton to signify the rate at 
which a “ fluent ” (or variable) 
increased or decreased at any given 
instant. The fluxion is thus the 


tions are richer than those found 
in eluvial deposits (see Eluvial 
Deposits), in the formation of 
which flowing water plays no part. 

In geology, fluvio-glacial de- 
posits are those layers of mud, etc., 
thrown up by streams emerging 
from the terminations of glaciers. 
According to the slope of the 
glacier and the speed of its streams, 
the deposits’ layers vary, but the 


derivative of the fluent with respect 
to time (x = dx/dt ; x = 
etc.). See Differential Calculus; 
Newton. 

Fly. Insect of the order Dip- 
t,era, characterised by having only 
fore wings, the hind pair being 
modified into balancers, or halter es, 
which resemble minute drum- 
sticks. These are sensory organs 
that enable the insect to maintain 


equilibrium in the air. Removal 
of the halteres causes some flies to 
lose their pow’cr of balance w'hen 
in flight ; others fall aimlessly to 
the ground. The mouth-parts 
are adapted for sucking up liquid 
food, and in mosquitoes and horse- 
flies they include sharp lancet-like 
organs which enable the insects to 
pierce the skin of man and other 
vertebrates in order to imbibe 
blood. The pathogenic agents of 
such virulent diseases as malaria, 
sleeping sickness, yellow fever, and 
elephantiasis are transmitted to 
man through blood-sucking flies. 

Flies imdergo complete meta- 
morphosis : their larvae are always 
devoid of legs, and those of the 
house-fly and blowfly, for exam- 
ple, are without an evident head 
and are knowm as maggots. In 
gnats or mosquitoes, and among 
midges, the larvae are aquatic, and 
are variously modified to suit that 
mode of life. 


' Hy. Fo.othoiay- 

insects (tach- fly, highly magnified 

inid flies). 

The larvae of many flies are in- 
jurious to food crops, notably those 
of the craneflies, known as leather- 
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coarsest elements always fall near- 
est the glacier or, if discharged into 
water, at the base of a conical mass 
which is topped by the least coarse. 

Flu*- Ma- 
l! I' ! ' !' I terial used in 

!i|, j metallurgical 

I: , , smelting, re- 

I ' fining, brazing, 

I |- I ! soldering, 

I if and welding 

operations, to 
retno ve un- 
wanted matter 
L Qj. protect 

Sit ‘ ® “ « V ' 

plan of fluting from the 

atmosphere. 
Mixed with the metalliferous 
portion of an ore, there are many 
other gangue minerals, which 
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Fly. 1 and 2. House-fly, Musoa 
domestica. 3. Girdled drone fly, 
Voluoella inanis. 4. Gold-girdled fly, 
Ghrysotoxum hioinctum. 5. Dung 
fly, Scatophaga stercoraria. 6. 
Humble-bee fly, Bombylius major. 

7. Pupae of house-fly. 


jackets; the fritfly, to oats; the 
goutfly, to barley; and the beet 
or mangold fly. About 85,000 
different species of flies are known, 
over 5,200 kinds occurring in the 
British Isles. See House-Fly. 

Fly. The largest known river of 
New Guinea or Papua. It rises 
among the Victor Emmanuel Mts. 
in the E. part of the island, and 
flows S.W. and then S.E. to dis- 
charge its waters into the Gulf of 
Papua by a long, wide estuary. 
For part of its course it forms the 
frontier between Dutch and Brit- 
ish New Guinea. It has a length of 
about 620 m., and is navigable 
for small craft nearly all the way. 
The principal affluents are the 
Alice and Strickland rivers. 

Fly-agaric {Amavoita m uscaria ) . 
Large toadstool of the family 
Agaricaceae. It has a creamy-white 
stem and gills, the former with a 
broad soft frill around its upper 
part. The upper side of the cap is 
orange-scarlet, flecked with ir- 
regular particles of white — the 
remains of an outer envelope. 
Well known as a poisonous species, 
it was formerly employed for 
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Fly-agaric. The poisonous scarlet 
toadstool, Amanita muscaria 


It is essential in fly fishing for 
the angler to keep himself and his 
rod out of sight of the fish, and 
this condition is usually ensured 
by keeping low when fishing up 
or across a stream, and by using 
a long line W'hen fishing down 
stream or casting over a loch. 
Correct casting requires skOl which 
can be attained only by practice. 
Where the surroundings permit, 
the rod can be kept up and the cast 
made overhead ; it can also be 
made underhand, or the line can be 
got out by the Spey throw or other 
such methods, such as the down- 
ward cut employed against the 
wind. The best sport to fishermen 
with the fly in the United Kingdom 
given by salmon, sea-trout, 


IS 



Flycatcher. The pied flycatcher, 
a spring visitor to Great Britain 


brown trout, and grayling. 

Fly fishing with natural flies is 
another method, but, owing to the 
difficulty of keeping them on the 
hook when casting, the method of 
dapping is employed. The fly is 
dropped on the wat-er and raised 

again with a short 
line, or a long 
rod is used with 
a light blow-line, 
taken out by the 
wind. See Ang- 
ling ; coyimlt also 
Fly Fishing, K. 
Rollo, 194t); New 
Lines for Fly 
Fishers, W. B. 
Sturgis and E. 
Taverner, 1946. 


poisoning fly-papers. It has also 
intoxicating properties, and is used 
in Kamchatka in preparing vodka. 

Flycatcher. Name of family 
(Mmcicapidae) of small birds, in- 
cluding nearly 3 00 species. All feed 
upon insects, which they usually 
catch on the wing. The tail is in 
most species considerably shorter 
than the wing, aiad 
while the Euro- 
pean species are 
plainly clad in 
sombre hues, some 
of the tropical ones 
are very gorgeous. 

The pied fly- 
catcher (Ficedula 
hypoleuca) comes 
to Great Britain in 
the spring, the 
spotted flycatcher 
{Miiscicapa striata) in the summer, Flygare-Carlen, Emilik Smith 
and the red-breasted flycatcher (1807-92). Swedish novelist. Born 
{Siphia parva) is occasionally seen at Stroemstad, Aug. 8, 1807, in 
in autumn. See Egg, colour plate. 1827 she married Axel Flygare, and 
iny Fishing. Fishing with an was left a widow in 1833. She pub- 
artificial fly. The flies are made of lished her first novel, Vladimir 
feathers, silk, tinsel, fur, and other Klein, in 1838, under the pseudo- 
materials. Trout-flies, especially nym “ Fru F.” In 1841 she 
those used in the dry-fly method, married John Gabriel CarI6n, 
are made to resemble as closely as lawyer and man of letters, and 
possible some form of fly or other continued to write stories, largely 
aquatic insect. ^ ^ concerned with the life of the Nor- 

The fly, which is attached to wegian coast. She died at Stock- 
the hne by a cast of gut of a thick- holm, Feb. 6, 1892. Many of her 
with the shyness of novels have been translated into 
the fish, the colour of the water, English, including The Rose of 
and other conditions, may be Tistelon, 1844 j The Birthright, 
either sunk deeply m the water, or 1851 ; The Guardian, 1866. Her 
hated wet near the surface, or collected novela were published in 
floating The opinions of experts 31 vols., 1869-76, and her Remin- 
dmer about the value of colour in iscences in 1878 
artificial flies as compared with nying-Boat’ A class of sea- 

^ aeroplane, the essential 

that the principal factor in success feature of which is a boat-like hull. 

\ majority of modem seaplanes, 

sented to the view of the fish, especially the larger designs, are 

wT* J" i float seaplfnek It 

water photography have done floatplanes being the other main 
much to confirm the view that, division. 

when fished ‘‘ *y >* or floating. The huU provides buoyancy on 
factor is the fly’s the water, and also takes the place 
silhouette as seen against the light, of the fuselage of the landplane. 


normally accommodating the crew, 
passengers, and/or freight or 
armament. The flying-boat has 
small wing-tip floats which may be 
retractable in flight, or alterna- 
tively sponsons on the side of the 
hull itself. Flying-boat designers 
and operators have adopted many 
of the terms of marine engineering, 
including keel, chine, bow, stern’ 
etc. The keel has one or more steps 
breaking its outline ; a flying-boat 
takes off from and alights on the 
planing bottom, which is in ad- 
vance of the front step. The en- 
gines and airscrews must be kept 
clear of spray, and these are there- 
fore slung high ; the same applies 
to the tail surfaces. 

As a flying- boat is independent 
of mnways and airfield restrictions, 
many of the world’s largest air- 
craft have come into this category 
—examples were the Dornier 
Do X of 1929, which once carried 
169 passengers, Hughes Hercules 
of 1947 (wing span 320 ft.), and the 
Short Princess of 1950. The most 
notable British flying- boat and the 
largest standard R.A.F. aircraft 
during the Second Great War was 
the Sunderland. /I’he Walrus w-aa 
an amphibian flying- boat, permit- 
ting operation from land or water. 
With the development of the large 
jet-propelled airliner with wheeled 
Linder- carriage the flying-boat 
went out of use, except for a few 
Empire flying-boats which for 
some years after the Second Great 
War maintained services between 
the U.K. and Mediterranean . 
countries. 

Flying Bomb. Name given to 
a jet-proxiclled weapon used during 
the Second Great War, Experi- 
ments were made in Great Britain 
in 1916 and in the U.S.A. in 1918 
with pilotless aircraft, and in 
Great Britain about 1926-27 with 
a radio-controlled pilotless bomber 
called Liirynx, but none of these 
was further developed. During 
the Second Great War, however, 
the Germans invented what they 
called Vergeltungswaffe Bins (V 1, 
or Reprisal Weapon One), giving 
it the code number FZG-76. 
Frequently referred to in Great 
Britain as the V 1, it was officially 
named in that country the flying 
bomb. Other names, more collo- 
quial, included buzz bomb and 
doodlebug. 

The flying bomb had several 
wing variations. One model had 
16-rb. span wings, tapering in 
plan from the body to cut-back 
wing tips ; the other had parallel 
chord 17|-ft. span wings. Sharp 
steel strips were fitted inside the 
wings’ leading edges to out 
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r uc u I M n , 

CAPACITY 130 

gallons of petrol 


LIFTING 


FUEL FILLER 
CAP 

warhead; 

approximately 

2204-6 LBS. 


WIREBOUND SPHERICAL 
COMPRESSED 


GRILL incorporating 
SHUTTERS S PETROL 
INJECTION JETS 


PNEUMATIC 
SERVO 
MECHANISM 
OPERtiTING 
RUDDER & 
n-CLEVATORS 



LIGHT ALLOY NOSE 
FAIRING PROBABLY 

containing compass 


— PRESSED STEEL 
WING RIBS 


SHEET STEEL 
WING COVERING 

STEEL TUBULAR 
MAIN SPAR passing 
THROUGH FUEL TANK 


Flyinif Bomb. Sectional drawing oJ the pilotless plane used by the 
Germans to bombard London in the summer oS 1944 


balloon cables. No model had 
ailerons. Other dimensions were : 
fuselage, length 21 ft. 10 ins,, and 
maximum diameter 2 ft. 8^ ins.; 
propulsion unit, 11 ft. 3 ins. long, 
1 ft 10|- ins. maximum diameter ; 
the jet tube projected behind the 
rudder, and the overall length was 
25 ft. ins. ; tail plane span, 
7 ft. 5 ins. Almost entirely of 
mild-steel sheet, the nose section, 
containing the magnetic compass, 
was of duralumin, to reduce 
compass deviation. Gross weight 
was 4,700 lb. made up thus: shell, 
about 1,800 lb., explosive 1,870 lb., 
fuel about 950 lb. with tankage 
for about 130 gallons. 

The propulsion unit was a 
simple welded-steel casing mount- 
ed above the rear of the fuselage 
on a front fork and on the fin aft. 
Air, compressed at very high 
initial pressure and contained in 
two wire-reinforced spherical bot- 
tles, forced fuel from the tank 
through pipes running up the 
front support of the propulsive- 
unit. This fuel was sprayed into 
the combustion chamber through 
nine atomiser jets arranged in 
three rows of three between a 
venturi grill. Three compressed- 
air jets for starting the engine 
were mounted above the topmost 
fuel jets. Tn front of the jets was 
a square “ honeycomb ” of non- 
return valves made of 126 double 
leaves of pen-nib steel, with each 
double leaf pressing its two inner 
edges together. In front of this 
honeycomb was the circular air 
intake. 

The fuselage contained six sec- 
tions for the compass, warhead, 
fuel tank, air bottles, gyroscopes 
and controls, and servo-motor. 
Under the fuel tank centre-section 
a fore-and-aft launching rail with 
thick metal sides tapered from 
front to rear. 



Flying Bomb, The machine cKmb- 
ing ^er being launched from its 
ramp on the French coast 


Flying bombs were brought 
from assembly shed to launching 
ramp on a trolley. A derrick 
travelling on rails, one on either 
side of this ramp, lifted them on 
to the ramp by the lug above the 
wing spar. The gyroscopes were 
driven by compressed air from the 
air-bottles in the adjoining section. 
Bearings from the repeater com- 
pass in the nose were used to 
maintain the course through the 
master gyroscope {see Automatic 
Pilot). A pre-set aneroid baro- 
meter controlled the height of 
flight, and an air log set to the esti- 

• mated distance governed range. 

Ijaunching was controlled from 
a blast-proof control-house about 
30 yards from the upward inclined 
ramp, and was effected by a 
piston driven by compressed air 
within a cylinder that ran the 
full length of the ramp. A sprag 
on the piston projected through 
the upper wall of the cylinder and 
engaged with the launching rail 
of the flying bomb. At the end of 
its run' on the ramp the flying 
bomb rose abruptly into the air, 
and climbed to its pre-set height 
before flying level. But not all 
flying bombs started successfully ; 
a number fell back, causing dam- 
age to the launching sites and 
injury among the launchers. 

Launching speed was about 
185 m.p.h., and had to exceed 
170 m.p.h. to open the air valves 
and start the normal operational 
cycle of the engine. During 

• flight, the air log was rotated 
backwards by a calibrated air- 
screw of about 12 ins, diameter 
mounted in front of the fuselage 
nose. When the estimated range 
had been flown and zero reached 
on the log detonators attached 
to the tail plane were electrically 
fired. These forced down two 


control tabs, which in turn forced 
the bomb into a dive. The war- 
head had (1) a sensitive impact 
fuse; (2) a universal mechanical 
fuse with one switch at the nose 
and another under the warhead to 
detonate if the flying bomb should 
glide into the ground ; and 
(3) a clock fuse to explode the 
bomb after two hours should 
the others fail. A few weapons 
carried small radio transmitters, 
enabling German receiving Nations 
to pilot their flight. 

Exploding on contact, the 
flying bomb made only a small 
crater when it landed on open 
ground, but the lateral blast 
covered a much wider area than 
did that of bombs of deeper 
penetration. 

Early in 1943 British Intelli- 
gence learned through information 
supplied by foreign workers forced 
to laboiu* in Germany that 
Germany was preparing a long- 
range weapon to bombard London. 
Through agents the zone, and 
through R.A.F. reconnaissance 
the exact site, of the principal 
experimental station was located 
at Peenemunde {q.v.), near Stettin, 
on the Baltic coast. 

Air reconnaissance also revealed 
large ferro-concrete structures at 
Watten, in the Pas-de-Calais, and 
about 100 smaller structures be- 
hind the French coast between 
Le Havre and Calais. It was 
presumed that these were for the 
launching of jet-propelled weapons, 
while it was thought that the large 
structures were to fire rockets. 
All launching ramps pointed 
towards London. The R.A.F. 
and the U.S.A.A.F. heavily 
attacked both Peenemunde and 
the launching ramps, destroying all 
these permanent launching sites, 
and forcinsr the Germans to build 
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smaller but less efficient launching 
structures which could be rapidly 
assembled and camouflaged. 

Just after 4 a.m. on June 13, 
1944, two Royal Observer Corps 
members on duty at Dymehurch, 
Kent, spotted a flying bomb 
approaching, identified it instantly, 
and reported within 35 secs, ; it 
proved to be the first missile of 
an intensive attack lasting seven 
weeks, and twice reaching a 
maximum of 200 bombs a day, 
aimed at London. Plans made to 
meet the anticipated attack were 
immediately put into effect. 

The flying bombs flew at a 
height of between 800 and 
2,600 ft. at a speed varying with 
the direction of the wind of from 
320 to 400 m.p.h. This was both 
higher and faster than had been 
anticipated, and they proved 
difficult targets for the heavy 
A. A. guns detailed for the defence. 
The defences were therefore swiftly 
reorganized. (See Anti-Aircraft 
Command.) 

Beyond the coastal gun belt, 
fighters had the task of destroying 
flying bombs which had passed 
the guns. They found the best 
method of attack in a dive at an 
acute angle from behind, which 
gave them speed in excess of the 
bomb. Determining the range 
at night was difficult, until Prof. 
Sir Thomas Merton invented a 
simple range-finder, costing about 
one shilling. Four types of fighter 
aircraft were used : the Tempest, 
Mustang, Spitfire XIV, and the 
jet-propelled Meteor. They des- 
troyed 1,900 flying bombs, Tem- 
pests with a total of 678 brought 
down proving most effective, Spit- 
fires next with over 300. 

A curtain of barrage balloons, 
eventually totalling some 2,000, 
was set up to the S.E. of Londctn, 
between God stone in Surrey and 
the Thames near Woolwich. Their 
cables brought down 278 flying 


bombs. (See Bal- But the main attack by flying 
loon Defences.) bombs was switched against Ant- 
Very few fly- werp to. V.) and, during the German 
iug bombs were counter-attack in the Ardennes in 
launched from Dec., 1944-Jan., 1945, to Lieo-e. 
France after Flying Buttress . In architec- 

Sept. 4, by which ture, a half arch used to transmit 
date the Germans the thrust or pressure of a strue- 
in the Pas-de- ture, usually a vault, to a main 
Calais had been buttress or solid foundation. Fly- 
cut off from their ing buttresses were first used in 
bases by the France in the 12th century, and 
advance of the formed a principal decoration of 
Allies. It was the exterior of French cathedrals, 
estimated that Flying Column. Body of light-* 
from June 13 to ly equipped, mobile and self-sup- 
Sept. 4, 1944, a porting troops which operates for 
total of 8,070 short periods at a distance from its 

I base. Such bodies 


j have been used, 
e.g., to suppress 
, guerrillas or to 
relieve a be- 
I leaguered garri- 
I son. During the 
Second Great 
War notable fly. 
ing columns were 
the Long Range 
Desert Group and 
■ the Chindits 

Flying Doc- 
tor. Australian 
medical service 
established in 
1928 through the 

Flying Bomb. Its pre-determined range having been reached efforts of John 
close to London’s Law Courts, a flying bomb dives to earth Flynn (1880- 
and explodes in a cloud o! black smoke. These photographs i \ « 

were taken from a Fleet Street roof in July, 1944 a medical 

missionary m the 

flying bombs had been launched, outback.’ Based on the use of 
sometimes singly and sometimes portable radio sets in remote 
in waves. 25 p.c. were erratic or mrmstoads and light aeroplanes at 
inaccurate,and46p.c. were brought it serves some two million 

down by the triple defences. On of sparsely populated inland 

Aug. 28, 97 out of 101 launched country with few roads, fewer rlys., 
were destroyed. During the last trackless ^ mt. ranges and 

fortnight of the main attack, only ^paratmg h^abitable dis* 

45 p.c. of the bombs launched Starting with one base at 

crossed the English coast. 

Croydon was the worst-hit ^ 
borough (See Croydon illus.), Northern 

Wandiworth the worst-hit London Terntory ; in 1965 there were 12 


borough. Several flying bombs fell 
in Norfolk, and one fell at North- 
ampton. Flying bo-mbs destroyed 
in S.E. England 23,000 houses, 
damaged more than 1,100,000. 

After the main attack was over, 
a few flying bombs arrived from a 
more easterly direction, including 
a number which fell in S. Lancs 
on Christmas Eve, 1944. These 
were all launched from adapted 
Heinkel 111 bombers. Bomber 
Command attacked the aero- 
dromes from which the Heinkels 
operated, intruder fighters patrol- 
led the Dutch and Belgian coasts 
at night, and guns were deployed 
in the zone of the Thames estuary. 


bases linked by radio with some 
900 outposts. 

Flying Dutchman, The. Spec- 
tral ship traditionally haunting 
the lat, of the Cape of Good Hope, 
about which it is said to be ever 
moving under crowded canvas, 
unable to reach port. The vessel is 
supposed to be thus doomed owing 
to the abominable acts of her crew 
headed hy their captain, Vander- 
decken. Her appearance is deemed 
a portent of disaster. The legend 
nspired an opera by Wagner. 

Flying Fish. Name given to 
several groups of tropical fish. 
They are in the habit of leaping out 
of the water to escape their 
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enemies, and taking long skimming 
flights above the surface, supported 
bv their distended fins, which 
are not used as propelling agents. 

Flying Fortress. American 
heavy bomber of the Second Great 
War. Known to the U.S. army as 
the B-17 and officially designated 
Fortress in the R.A.F., the first 
model of this Boeing bomber in 
operational service in Europe 
proved under-armed and could 
carry only 12,800 lb. of bombs. 
Later types, the B-.17E, F, and G, 
formed the backbone of American 
bomber strength, especially in 
mass daylight raids on Germany. 
Improvements included an arma- 
ment of at least twelve 5-in. 
machine-guns, and a standard 
bomb-load was 6,000 lb. The four 
engines were of the 1,200-h.p. 
Wright Cyclone type; wing span 
was 103 ft. 9 ins., length 74 ft. 9 ins. 
From the same designers came the 
much larger Superfortress and 
later the Stratofortress. 

Flying Fox. Erroneous name 
for the fruit bat, of the genus 
Pteropus. It is due to the fact that 

^ theheadslight- 
|| ly resembles 
' that of a fox. 

; Unlike other 
! bats, which it 
j greatly sur- 
passes in size, 
it feeds entirely 
on flowers and 
fruit. It is 
j found in S, 

I Asia, the E. 
j Indies, Mada- 
' gascar, Aus- 
tralia, and 
some of the 
Pacific islands. 

1 The largest 
, species, that of 
Malaya, Ptero- 
' ^ pus edulis, 
Plying Fox: the measures over 
Malayan species 5 between 

the tips of the wings, and is con- 
sidered a great delicacy. The fruit 
growers of Australia sufler much 
from its depredations. The name 
is sometimes wrongly given to the 
Flying Phalanger (q-v.). See Bat. 

Flying Lemur (Oaleopithecus). 
Popular name for the cobago of 
Malaya, only member of the order 
Dermoptera. The loose skin along 
the sides of the body and neck 
spreads into a kind of parachute 
when the animal launches itself 
into the air, enabling it to cover at 
one bound as much as 70 yds. from 
tree to tree. It feeds on leaves. 

Flying Officer. Commissioned 
rank in the.R.A.F. above that of 
pilot officer and immediately below 


that of flight lieutenant. It re- 
placed the rank of observer officer 
in 1930. A flying officer’s rank is 
indicated by a single ring, slightly 
wider than that of a pilot officer, 
on the sleeve or epaulette. 

^ Flying Phalanger {Petaurus). 
Small squirrel-like opossum, of 
which there are three species, found 
only in Australia and New Guinea. 
It is able to take long gliding leaps 
through the trees, partly supported 
by a membranous extension of 
skin. It feeds upon insects, fruit, 
and blossoms. 

Flying Speed. Normal speed 
which an aeroplane must maintain 
in order to remain in the air, or the 
actual air speed of a machine neces- 
sary for its support in the air. This 
must not be confused vdth the ap- 
parent or ground speed of the 
machine. See Airspeed. 

Flying Squad. Mobile section 
of a police force equipped with 
fast cars for dealing with smash- 
and-grab thieves and sudden out- 
breaks of crime. The first flying 
squad was established by the Lon- 
don metropolitan police in 1919, 
and similar organizations were 
adopted throughout Great Britain. 
Flying squad ears, which bear no 
outward indication of their police 
duties, are equipped with con- 
cealed radio which enables them 
to keep in constant touch with 
headquarters. 

At New Scotland Yard there is 
a plotting table which shows the 
position of every car on patrol. 
When a crime is reported to the 
control room, the time and place 
of its commission, with any avail- 
able details of the criminal, are 
transmitted by radio to the squad 
car nearest to the scene. With the 
development of television, experi- 
ments have been made in the 
transmission to cars of photo- 
graphs of wanted criminals. The 
picture appears on a small panel on 
the dashboard and remains there 
until another message is trans- 
mitted. Autogiros have been in- 
troduced into the flying squad. 



Flying Lemur, Galeopithecus, with 
skin distended for gliding 


primarily to assist in traffic con- 
trol, but also to direct converging 
squad cars. 

Flying Squid {Ommastrephes 
sagif talus). Species of squid or 

cuttle fish. 
Long and nar- 
row in shape, 
it is common 
in the open 
seas, and 
forms an im- 
portant part 
of the food of 
the sperm 
whale. It is 
often called 
the sea arrow, 
from its habit 
of darting 
backwards out 
of the water 
for a consider- 
able height. 

Flying Squirrel {Pi^rmnys). 
Name given to a number of species 
found in N. America, Asia, E. Eur- 
ope, and Africa, and not closely re- 
lated. Members of this group are 
able to simulate flving bv the ex- 



Flying Squiirel of North America. 
It is nocturnal in habit 


tension of the loose, lateral folds 
of their skin. All are nocturnal in 
habit. See Squirrel. 

Flying Training Command. 
Organization established by the 
R.A.F. in May, 1940, for the train- 
ing of pilots, observers, and air- 
gunners. The command was in six 
groups, one of which dealt with 
initial training for all categories of 
air crew ; two with elementary fly- 
ing training ; two with service fly- 
ing training ; and the sixth in- 
cluded the observer, bombing, and 
gunnery schools. Central flying 
schools, from which B.A.F. flying 
instructors must qualify, were also 
in this command. Men passing out 
of the Flymg Training Command 
were posted to operational training 
units, where bomber crews were 
formed to train as teams in air- 
craft actually on operational ser- 
vice. In 1947 the command was 
equipped with Boulton Paul jet- 
propelled training aircraft. 

Flying Wing. Aircraft consist- 
ing of a single triangular wing. The 
fuselage is integral with the wing 
and does not normally project 
beyond the leading and trailing 
edges. The aircraft has ho tail 
assembly of fin and rudders, small 
vertical surfaces being mounted at 




Flying Squid. A 
cuttle fish which 
springs out of 
the water 
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each wing tip. Aircraft of this type 
can be powered by either piston 
engines or jet turbines. During the 
Second Great War the American 
Northrop company tried an ex- 
perimental all-wing aircraft known 
as the N.I.M. In Great Britain 
Armstrong Whitworth designed a 
commercial flying wing to carry a 
payload of 130,000 lb. at 400 
m.p.h. The main advantage of 
such aircraft is the reduction of 
structural weight and air resistance. 
From the flying wing aircraft 
developed the delta wing, so-called 
because the wing shape approxi- 
mated to that of the Greek letter 
A (delta). An example of delta 
wing aircraft is the Fairey Delta 2 
experimental fighter, which in 
1956 set up a world speed record 
of 1,132 m.p.h. 

Flysch. Geological formation. 
It consists of enormously thick 
series of sandstones and shales, 
occurring in the Alps, Apennines, 
Carpathians, Istria, Dalmatia, Bos- 
nia, Greece, Asiatic Turkey, Cau- 
casus, stretching through S. Asia 
and still farther East. Their exact 
age is uncertain, but varies from 
lower Cretaceous to middle Ter- 
tiary. They represent a phase of 
deposition of sediments of long 
duration and great geographical 
extent. 

Flywheel. In engineering a 
rimmed wheel mounted on a shaft 
which is subjected to, or has to 
exert, a turning effort 'more or less 
intermittently. The turning mo- 
ment (or torque) of an engine on 
the driven shaft varies during a 
revolution, the variation depend- 
ing upon the number and arrange- 
ment of cylinders and cranks. If 
the resisting moment due to the 
work being done by the driven 
member is constant, the speed will 
increase while the driving torque is 
in excess of the mean, and will de- 
crease while this torque is below 
the mean. The fluctuation of 
spe^ during a revolution due to 
an increase or decrease of torque 
decreases with increase of inertia 
of the rotating parts and can be 
reduced to any desired small 
amount by the provision of a fly- 
wheel having sufiiciently large in- 
ertia. This inertia is increased 
by either increasing the mean dia- 
meter of the rim or increasing the 
weight of the rim, or by both 
methods. Work is done by the 
wheel when its speed is reduced, 
and additional work is stored in 
the wheel when its speed is 
increased. 

The effect of a flywheel in re- 
ducing speed fluctuations is greater 
at high revolution speeds than at 


low speeds ; it varies with the 
square of the revolutions. Thus a 
high speed petrol engine requires 
a very much lighter flywheel than, 
say, a slow speed gas engine of the 
same power to keep the speed 
fluctuation low. In some cases 
(e.g. in marine engines), the inertia 
of the rotating parts of the engine 
added to that of the driven mem- 
ber (propeller and shaft) supplies 
all the flywheel effect required. 
In some motor vehicles a hy- 
draulic clutch, acting on the prin- 
ciple of the Fronde dynamometer, 
is incorporated in the flywheel, 
which is known as a fluid flywheel. 

Foal. Young of the horse and 
of the ass, of either sex. The term 
colt has come to be appropriated 
to the yomig male animal ; filly, a 
diminutive of foal, to the young 
female, but formerly the distinction 
was less rigid. The word is con- 
nected ultimately with Gr. polos, 
foal, and young animal. 

Foch, Ferdinand (1851-1029). 
French soldier. He was born at 
Tarbes, Oct. 2, 1851, and educated 

at St. iStienne, 
at the College 
St. Michel, 
under Jesuit 
direction, and 
at the College 
de St. element 
at Metz. From 
early years 
history was 
. his favourite 
reading. 

^ Having en- 

listed during, 
but seen no service in, the Franco- 
Prussian war of 1870, he returned 
to Metz, but soon entered the 
engineering and artillery establish- 
ment at Fontainebleau. In 1874 
he was attached to the 42ncl regt. 
of artillery at Tarbes. Two years 
later he took a course at a cavalry 
school at Saumur, and in 1878 
became captain of the 10th regt. 
of artillery. He was picked for the 
school of war in 1885, and on leav- 
ing was appointed to a divisional 
staff. He was transferred to the 
general staff in 1894, and later be- 
came professor of military history, 
^rategy, and applied tactics at the 
Ecole Supdrieure de Guerre. His 
lectures there brought him some 
fame, the bulk of them being col- 
lected in two books. The Conduct 
of War and The Principles of War 
(the latter trans. H. Belloc, 1918). 
Their general argument is that 
though the art of war is simple, few 
can acquire it_, as its execution 
demands the highest will, purpose, 
and strength in a commander who 
can impart them to his soldiers. 


FOCH 


In 1901 Foch was sent to com- 
mand a regiment. It has been 
said that his religious beliefs, and 
the fact that a younger brother 
was a Jesuit, were the causes of 
this apparent setback. However, 
in 1903 he became full colonel, in 
1905 chief of staff to the 5th army 
corps, and in 1907 brigadier- 
general with a position on the 
general staff. Cleinenceau then 
offered him the command of the 
Ecole de Guerre, where he spent 
an invaluable 4^ years, greatly 
admired by his pupils. In 1911 he 
became general of division, in 1912 
of the 8th army corps, ^nd in 1913 
took command of the 20th army 
corps at Nancy. 

On four critical occasions during 
the earlier part of the First Great 
War Foch proved his principles in 
action : in the abortive French 
offensive and subsequent defence 
of Nancy, Aug., 1914; on the 
Marne, Sept., 1014; with the 
British at Ypres, Oct., 1914 ; and 
on the British right flank on the 
Somme, July, 1016. It was from 
the Marne, while in command of 
the new 9th army which he had 
formed with great speed and 
thoroughness, that he sent his 
famous dispatch : “ I am heavily 
pressed on my right ; my centre 
is giving way ; I cannot redis- 
tribute my forces. The situation is 
excellent; I am attacking.” 

On Sept. 30, 1016, Foch reached 
the age limit, was awarded the 
medaille militaire, and withdrawn 
from any particular command, 
though retained on the active list. 
In Dec., 1016, he became director 
of a bureau for the study of inter- 
Allied problems, and pressed for 
the creation of a strong Allied 
reserve. Early in 1918 it was 
decided to place him in command 
of such a reserve. Then, as the 
result of the critical German offen- 
sive of March 21, which drove a 
wedge between French and British, 
a momentous intcr-AUieid confer- 
ence was held at Doullens (March 
26), at which Foch was appointed 
generalissimo of all Allied forces 
fighting on the western front. 

After checking the final German 
offensive bcitween Keims and 
Soissons, he launched his decisive 
counter-offensive on the Marne on 
July 18, which ceased only with 
the German demand for an armis- 
tice. On Aug. 6 he was made 
marshal of France. The first Ger- 
man request was made on Oct. 3. 
Foch communicated with the Ger- 
man plenipotentiaries by radio, 
met them at Rethondes on Nov. 8. 
and ensured their acceptance of 
conditions which he had been 
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engaged in drawing up for some 
weeks. On Nov. 11, the day the 
armistice came into operation, 
marking the defeat of Germany, 
the French deputies unanimously 
voted that Foch had “ deserved ' 
well of his country.” 

In Paris on July 14, 1919, he 
led his victorious troops through 
the newly reopened gates of the 
Arc de Triomphe de l’!fitoile, and on 
July 19 rode with Haig at the head 
of the victory parade in London. 
Foch never lost his essentiS-l calm 
and poise, which gave to all who 
met him the sense of a man pos- 
sessing an inexhaustible reserve of 
confidence, founded on force of will 
and clearness of intellect in effec- 
tive combination. He died on 
Harch 20, 1929, and was buried in 
the Invalides, Paris. 

His memoirs were published in 
an English trans., 1931. There are 
lives by Sir G. Aston, 1929 ; B. H. 
Liddell Hart, 1931. Consult also 
Foch Talks, Cmdt. Bugnet, 1929. 

Focke-Wulf. German aircraft 
manufacturers, with main works at 
Bremen. Apart from an experi- 
mental helicopter, Focke-Wulf 
attracted little attention uirtil the 
Second Great War. Two of their 
products then achieved world fame. 
The four-engine Fw 200, already in 
use as a commercial transport and 
named Condor, was militarised as 
the Kurier, and, with a range of 
over 2,300 m. and usually armed 
with tw'o 20-mm. cannon in addi- 
tion to machine-guns and 14 tons 
of bombs, was used for Atlantic 
reconnaissance and anti-convoy 
attack. Wing span, 108 ft.: engines 
B.M.W. or Bramo radials. 

The Fw 190, introduced in 1942, 
became the most successful single- 
seat fighter of the Luftwaffe. Its 
compact design (span 34 ft., 
length 29 ft.) and all-round per- 
formance owed much to the then 
new 1,600-h.p. B.M.W. 801 radial 
engine. The armament of four 
20-mm. cannon and two machine- 
guns was at that time outstanding. 
Later the Fw 190 was powered by 
a 1,700-h.p. Junkers in-line unit — 
the so-called “ long-nosed ” Fw 
190. The final Focke-Wulf fighter 
to reach the squadrons was the 
Ta 152, a completely fresh design 
capable of over 460 m.p.h. This 
had an exceptional span of mng 
to aid high-altitude interception. 
Long-range tanks, bombs, or 
rockets could be carried on all 
these tvpes. Sse Aeroplane illus. 
p. 132.*' 

Focus. The point at which con- 
verging rays meet. A virtual focus 
is the point from which diverging 
ravs are considered to be directed. 

4/ 


With light rays the twn cases are 
respectively illustrated by means 
of convex and concave lenses. 


Fig. 1 shows parallel rays of light 
striking a convex lens and being 
brought to a real focus Fr, while 
Fig. 2 indicates that a concave 
lens causes the incident rays to 



diverge so that they appear to 
come from the virtual focus Fy. 
The distance from the focus (or 
focal point) to the lens is known 
as the focal length. 

In mathematics a focus is a 
point from which, if lines are 
drawn to any points on a curve, 
the lengths of these lines conform 
to some law. In medicine^ it is a 
part of the body where a disease 
originates or is most active. In 
photography, and in the use of 
such instruments as the micro- 


scope' and telescope, focu.sing is 
the operation by which the lens is 
so positioned as to give the maxi- 
mum crispness of de- 
tail and definition. 
The adjustment may 
be made visuallv or 
in conformation to a 
predetermined scale of 
distances. See Camera : 
Lens ; Photography. 

Fodder. Name ap- 
plied to the bulky part 
of the food of stock. 
Coarse fodder crops, 
also known as forage, include cereal 
straws, meadow hay, seeds, and 
clover hay, all characterised by a 
high fibre content but useful in 
promoting a feeling of repletion in 
the animal. They are distinguished 
from the green fodders such as pas- 
ture grass, lucerne, sainfoin, clover, 
and green maize, w^hich have a 
great deal of leafage and are often 
given in a green condition; lucerne, 
sainfoin, and clover also making 
excellent hay. Succulent fodders 
include mangolds, turnips, swedes, 
carrots, parsnips, and kohl-rabi : 
in addition to the leaves, the roots 
of some of these crops are valued 
for the dry matter they contain, 
w’hich varies from 8 to 9 p.c. in 
turnips to 15 p.c. in mangolds and 
25 p.c. in sugar beet. About two- 
thirds of the dry matter exists in 
the form of readily assimilated 
sugar. 

Foetus (Lat., offspring). Bio- 
logical term meaning the young of 
an animal, usually with reference 
to a visible embryo either in an egg 
or within the womb. The term is 
applied to that stage of the devel- 
opment of the embryo after its 
various parts can be distinguished 
up to the period of birth. See 
Embryology, 



FOG ; OBSCURITY IN THE ATMOSPHERE 
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An explanation of the causes, nature, and varieties of fog is followed 
by a description of fog signals ; also of methods of atr naingaUon 

in fog and of fog dispersal 


Obscurity in the surface layers 
of the atmosphere due to the 
condensation of water vapour as 
surface clouds, or to smoke held 
in suspension in the air, constitutes 
fog. Meteorologically, the term is 
limited to conditions when objects 
as near as one km. are not visible. 
In country districts fogs^ result 
purely through condensation, in 
industrial areas smoky atmo- 
spheres produce the well-known 
yellowish-black fogs, and in desert 
regions dust fogs occur. High fogs, 
where condensation takes place 
one or two thousand feet above 


the surface in a layer containing 
a great amount of smoke, are ob- 
served over large cities, particu- 
larly London. In such instances it 
may be as black as night overhead 
without significant reduction in the 
horizontal visibility. 

Badiation fogs, formed by the 
cooling of the surface layers of air 
below the dew point, although 
generally of short duration may 
be extremely dense, especially in 
river valleys and grassy hollows. 
When the sun’s heat is sixfficiently 
powerful this type of fog thins out 
rapidly. Another kind of fog forms 
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when warm air flows over cold 
ground, or when mixing of two 
currents of air at different tem- 
peratures occur. Thus, ofl New- 
foundland, the warm air over the 
Gulf Stream produces dense fogs 
when it meets the cold air over the 
Labrador Current. Land fogs are 
formed mostly during winter 
months ; sea fogs are character- 
istic of sprmg and summer. 
Although the upper boundaries of 
fogs are often not sharply defined 
and may continue upwards as 
clouds, the height is usually less 
than 1,000 ft. Mist is fog in a 
lesser degree. 

Nattgation in Fog. Fog sig- 
nals of the type used at sea and 
on board ship are purely warning 
devices, not intended to enable 
shipping to continue under way ; 
in crowded waterw^ays shipping 
normally stops in heavy fog. 
There are, however, devices to 
allow ships to navigate in bad 
visibility. Many large liners are 
equipped with a cathode-ray 
oscillograph. Vessels moving in a 
fog area automatically transmit 
every 15 secs, on a wavelength of 
600 metres short signals lasting 
approximately 1/lOOfch of a second; 
these signals are picked up by all 
similarly equipped ships and ap- 
pear as lines on the oscillograph 
screen: According to the direction 
of the lines on the screen pro- 
tractor, it is possible for the re- 
ceiving vessels to establish the 
relative course and bearings of all 
transmitting ships within range. 

Another device is the fog camera, 
developed during the First Great 
War, Fitted to the ship’s bridge, 
this camera automatically takes 
photographs every minute by 
infra-red rays which penetrate fog 
and smoke. The films are auto- 
matically developed and fixed in 
50 secs., and by pressing a button 
at the side of the camera the 
officer of the watch instantly illu- 
minates the latest negative. The 
camera has disclosed objects 6 m. 
distant when visibility was virtu- 
ally nil. It is not so .effective at 
night, when it will pick up only 
such objects as ships, lighthouses, 
and buoys equipped with appara- 
tus for transmitting infra-red ray 
beams. 

Radio beacons and direction 
finding are described under their 
appropriate headings. Sonic fog 
signals are of little use to aircraft, 
owing to the excessive noise of 
engine and propeller, but almost 
all the radio devices used for navi- 
gating in bad visibility at sea have 
been applied to air transport. The 
Loren?: Beacon {q.v.) and the 


Loran systems have been specially 
developed. 

The increasingly high speed of 
aircraft, which has steadily re- 
duced the margin of visibility, even 
in]clear weather, has equally stead- 
ily increased the risks of naviga- 
tion in fog, and Feb. 1, 1938, the 
Air ministry brought into practice 
a svstem of one-wav “ roads ” to 
govern flying in fog. Known as 
the directional system, it operates 
when horizontal visibility is less 
than 1,100 yds., and provides that 
machines flying in different direc- 
tions shall fly at different altitudes. 

Over the area covered by air 
routes between Great Britain and 
the Continent, the whole air space 
above 19,000 ft. is reserved for 
regular liners ; w'hile over the rest 
of England, Scotland, and N. Ire- 
land the scheme operates above an 
altitude of 3,300 ft. Above that 
height the air space is divided into 
four horizontal zones ; 3,300- 

6.600 ft., 7,000-10,600 ft., 11,000- 

14.600 ft., and 15,000-18,600 ft. 
The zones are thus separated from 
one another by a margin of 400 ft., 
and each zone is divided into 12 
layers, in one of which the aircraft 
must fly during fog according to 
the magnetic bearing of its pilot’s 
course. {8ee Navigation; Radio.) 

Fog Signals. Signals of w^arn- 
ing to traffic during fogs. The high- 
est development of sonic devices 
for use w’hen atmospheric conditions 
obscure normal visual signals has 
been achieved in the spheres of sea 
and rail transport. Board of Trade 
regulations require all vessels 
at anchor in fog to ring bells at 
one-minute intervals. Steamships 
under way sound sirens every 
minute ; sailing ships may use 
horns or whistles. Audible warn- 
ing to vessels moving in coastal 
waters in fog is given either by 



Fog;. Fog-horn on Little Cumhrae 
island, in the Firth of Clyde ; it is 
operated by compressed air from 
the cylinders shown 


bells mounted on buoys, or by 
fog-horns operated in conjunction 
with lighthouses. 

Modern fog-horns on the coast 
are mechanically operated, the 
sonic portion consisting of two 
cylinders, one of which moves over 
the other. Both cylinders have a 
number of perforations which dur- 
ing rotation periodically coiucicle 
so that the upper holes come over 
the low'er ones. When compressed 
air or steam is forced through the 
holes of the upper cylinder at the 
moment when the holes on the 
lower cylinder coincide, the air is 
set in rapid vibration. The result 
is a loud, deep note which is con- 
centrated and sent in the required 
direction by a large horn or bell- 
mouthed tube. The moving parts 
of the fog-horn are driven either 
by electric motor or by compressed 
air. The largest fog-horn of this 
type is at the Cumbrae lighthouse 
in the Firth of Clyde, w’hich in 
favourable circumstances can be 
heard for 20 miles. The Caskets fog- 
horn consists of mushroom trum. 
pets attached to sirens and blown 
by compressed air, which clistri- 
bate the sound all round the hori- 
zon. In the U.S.A. attempts have 
been made to guide shipping by 
means of eight fog-horns fixed 
radially, short and long blasts of 
Morse being sounded according 
to the compass direction. 

The prototype of the coastal 
fog signal was the bell used in 
medieval days, as on the Inchcape 
Rock {(q.v.). Bell and whistle 
buoys (see Buoy) are still common, 
particularly for giving warning 
of shoals, pierheads, and break- 
waters. The bells are operated by 
the movement of the sea, clock- 
work, or electric motor, and some 
can be heard for 14 m. On certain 
lighthouses, such as Eddystone 
(q.v.), use is made of explosive 
signals detonated electrically at 
flxed intervals. On the Clyde are 
unattended acetylene fog-guns 
w'hich are switched on and off by a 
radio transmitter on Gourock pier. 

Soundless zones arc interposed 
between near and distant audible 
zones under certain atmospheric 
conditions. Hence the utility of 
submarine bells, placed on the 
sea floor, buoys, and light vessels, 
and amliblc to ships fitted with 
receiving apparatus. The sound 
can be picked up from 10 m. away, 
A similar apparatus is sometimes 
used with submarine cables. 

When fog obscures rJy. signals, 
detonators are placed on the line 
by fogmen stationed at the ordin- 
ary visual signals. The detonator 
consists of two tin cups fitting 
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Fog. Automatic railway fog signal, 
showing engine contact shoe on 
ramp 


tightly together and enclosing a 
star-shaped piece of lead in which 
are fixed five percussion caps, the 
remainder of the space inside the 
cups being filled with black pow- 
der. The detonators are attached 
to the rail head by lead clips and 
explode when the wheels of an 
engine passes over them. In some 
sections of the line, particularly 
at stations and junctions, detona- 
tor-laying machines are installed ; 
these are operated from the nearest 
signal box. 

Another rly. fog signal, the aud- 
ible searchlight, works as follows. 
About a quarter of a mile in front 
of the “ distant ” signal a 40-ft. 
ramp is placed between the rails 
and coimected electrically with a 
switchboard in the signal box. 
Beneath the rly. engine is a shoe, 
which engages with the ramp, clos- 
ing an electrical circuit. If the 
distant signal is set at danger when 
shoe and ramp make contact, a 
siren sounds in the locomotive cab. 
At the same time, the electric 
impulse conveyed through the 
ramp opens a valve in the vacuum- 
brake pipe and automatically 
brings the train to a standstill. 
If the distant signal is off when 
shoe and ramp engage, the switch- 
board in the signal-box rings a bell 
in the engine, indicating that the 
line is clear. 

Most large signal-boxes are 
equipped with a train movement 
and track diagram to facilitate 
the signalling of trains in fog. 


By electric circuits in the per- 
manent way, which are closed by 
the train’s passing over them, a 
chart of the tracks signalled from 
the box is illuminated to warn 
the signalman of all moving and 
stationary trains. 

Fog Dispersal. Efforts have 
been made to accelerate by arti- 
ficial means the condensation of 
moisture as it comes into contact 
with the atmospheric particles and 
so^ cause fog to fall as rain. Elec- 
tric precipitation and the sprink- 
ling of electrically charged sand 
and water from aircraft flying 
above the fog 
have been tried, 
but the clearance 
is only temporary. 

In 1938 some suc- 
cess attended 
experiments con- 
ducted by the 
Massachusetts In- 
stitute of Tech- 
nology. A system 
of perforated 
pipes was erected 
20 ft. from the 
ground and 
sprayed a chem- 
ical mixture hav- 
ing the property 
of dissolving the 
minute particles 
of matter consti- 
tuting fog. At a 
small aerodrome 
a dense fog was cleared in five 
minutes ; but dispersal was only 
temporary. Attempts have been 
made by the British Association 
to blow away fog by bombarding 
the atmosphere with cannon ; but 
the process is unreliable. 

Sir Oliver Lodge tried electric 
dispersal of fog and successfully 
cleared small areas irrespective of 
meteorological conditions. Cur- 
rent at a pressure of 400,000 volts 
was discharged into the atmos- 
phere from a series of high masts. 


In 1936 the Air ministry sponsored 
experiments in dispersal by means 
of super-heating from radial lamps. 
The second temperature, or layer 
of cold air over the warmer, is 
negatived and creates over the 
aerodrome a pocket of visibility in 
which aircraft can land. Radial 
heating has reduced fog up to 40 
p.c., but the process is costly. 

The high accident rate and the 
large number of potential flying 
hours lost through fog early in the 
Second Great War led to the estab- 
lishment of the Fog Investigation 
Dispersal Operation, popularly 


known as Fido from its initials. 
This succeeded in getting rid of fog 
in bulk by artificial heating of the 
air. Pipes, through which petrol 
was pumped at high pressure, en- 
closed the airfield in a rectangle. At 
intervals in the pipes burners threw 
ignited petrol in a flame 2 ft. high. 

Initial trials were made in 
Hampshire on Hov. 4, 1942, when 
a dense fog was cleared by petrol 
burners in an area of 200 sq. yds. 
to a height of 80 ft. The first 
full-scale test was held at Graveley, 

Hunts, a runway 
1,300 yds. long by 
150 ft. wide be- 
ing cleared of fog 
to a height of 100 
ft. Fido was used 
operationally on 
Nov. 19, 1943, 

when fourHahfax 
bombers landed in 
England, after an 
attack on the 
Ruhr, in visibility 
of less than 100 
yds. By May, 
1945, 2,500 Allied 
aircraft had been 
safely brought to 
ground in thick 



Fog. Double fog detonators on railway line, operated 
by the signal above being at “ danger ” 



Fog. Flames of high pressure “ Fido ” system burning 
away fog from the runways of an airfield 
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fog. Riindstedt’s Ardennes offen- 
sive of Dec., 1944, was halted 
largely by the weight of Allied air 
attack by bombers able to take off 
and land from fog-bound airfields. 
Fido consumed 70,000 gallons of 
petrol an hour, and because of its 
excessive cost was not easily 
adaptable to civilian use. 

FogazzarO) Antoni (1842- 
1911). Italian poet and novelist. 
He was born at Vicenza, March 25, 
1842. His first poems, 1863, were 
followed by a poetic romance, 
Miranda, 1874, and a volume of 
l 3 U“ics, Valsolda, 1876, which estab- 
lished his reputation as a poet. 
These were succeeded by the 
stories, Malombra, 1882, and 
Daniele Cortis, 1885. In 1888 
came his first considerable success, 
the idyllic Mistero del Poeta ; then 
the notable trilogy. Piccolo Hondo 
Antico, 1895 ; Piccolo Hondo 
Modemo, 1901 ; .and II Santo 
(The Saint), 1906 ; the last of 
which, his most famous work, was 
translated into most European 
languages. A staunch Roman 
Catholic, Fogazzaro sought to 
reconcile the theory of evolution 
with the teaching of his church ; 
he has been described as Italy’s 
modern poet of hope and faith. 
He died March 7, 1911. A Life of 
Fogazzaro by T. Gallarati-Scotti 
appeared in 1922. 

Fog-bow. Rainbow of about 
40^^ in arc with a broad white band 
in place of the more usual middle 
green-blue. The outer edge ap- 
pears reddish and the inner faintly 
violet. It is observed during foggy 
weather, hence the name. The 
white band results from over- 
lapping of the refraction colours, 
due to the smallness of the water 
drops present in fog. ^ee Rainbow. 

Fog Crystal. Phenomenon ob- 
servable during fog and frost. Fog 
crystals are usually formed by par- 
ticles of ice on surfaces in a fog, in 
frosty weather, as the fog is driven 
over those surfaces. These crystals, 
most common in hilly districts, are 
feathery in appearance, often reach 
several feet in thickness, and form 
with great rapidity in favour- 
able conditions. 

Foggia, A province of S.E, 
Italy, formerly known as Capi- 
tanata. In Apulia, bounded N. 
"and E. by the Adriatic Sea, it has 
an area of 2,683 sq. m. Mountain- 
ous in the N.E. and W., it has in 
the central part a fertile plain. 
The coast is low and flat, and the 
climate hot and dry. There are 
nuinerous rivers, the chief of 
which is the Candelaro, with many 
tributaries. The lakes of Lesina 
and Vara no lie in the N. of the 


prov., and the Lake di Salpi in the 
S.E. The highest point is Monte 
Calvo, 3,460 ft. Vast flocks of 
sheep are paslured on the plain. 
Pop. (1951) 648,179. Prori. foj-ya. 

Foggia. City of Italy, capital 
of the prov of Foggia. It stands 
in the centre of the Apulian plain, 
78 m. E.N.E. of Naples, and 20 
m. S.W. of Manfredonia, a junction 
of the coast rly. and the lines to 
Benevento and Potenza. The 12th 
century Gothic cathedral was 
partly destroyed by an earthquake 
in 1731, and rebuilt. An im- 
portant fair is held every May 
for the sale of sheep, wool, com, 
capers, and cheese. An ancient 
city, Foggia was a favourite 
residence of the emperor Frederick 
II, whose English wife, the 
daughter of King John, died here. 
Three miles N. of the city are 
traces of the ancient town of 
Arpi, or Arg 3 rripa, reputed to have 
been founded by the great hero 
Diomedes. Pop. (1951) 98,122. 

During the Second Great War, 
Foggia became important as a 
centre of air activity. With its 13 
airfields, it was captured from the 
Germans on Sept. 27, 1943, by a 
mobile column of the Allied 8th 
army. It became the base of the 
U.S. 15th A.A.F., which raided S. 
German, Austrian, Hungarian, 
and N. Italian targets from here. 

Fogo (Port., fire). Volcanic 
island of the Capo Verde archipel- 
ago. Circular in shape, and 
mountainous in character, it has 
an area of about 190 sq. m. The 
loftiest point, the Pico do Lano, 
nearly 10,000 ft., has often been in 
eruption, notably in 1847, when it 
caused immense damage. Fertile 
in the N., where coffee, sugar, 
maize, and fruit are produced, 
Fogo is almost barren in the S. 
The chief town and port is Sao 
Filippe, or Nostra Senhora do Luz 
— Our Lady of Light. 

There is another island of this 
name off the N.E. coast of New- 
foundland in lat. 49° 40' N. and 
long. 54° ] 0' W. 

Fdlm (Ger.). The warm dry 
southerly wind which blows down 
the leeward slopes of Alpine 
valleys. The rise necessary to 
cross the ranges dynamically cools 
the air, producing rainfall in the 
mountains. On descending the 
other side the air, which has lost 
considerable moisture, is heated 
by compression and thus reaches 
the villages as a warm, drying 
wind. One explanation for the 
descent of the warm air into 
valleys already filled with cold 
air is that the latter is removed 
by mixing due to turbulence. 


Another reason put forward is 
that the cold air gradually drains 
away, drawing the warm air 
downwards into the valley. 

This wind in a few hours clears 
away more snow than many days 
of bright sunshine, and uncovers 
the upland pastures. In some 
valleys the early sowings are 
entirely dependent upon this wind, 
whilst in others it is relied upon 
to ripen the grapes in autumn. 
Strictly the term should not be 
used of a wind, but merely of the 
effect of descent upon a wind. 
The folm effect can bo recognized 
in most mountainous areas .in 
temperate latitudes. Wind. 

Fdhr. Island in the North Sea, 
one of the N. Frisian group, belong- 
ing to Germany. It lies off the W. 
coast of Slcsvig, opposite Dagebull 
on the mainland, and has an area 
of 32 sq. m. Largely marshland, 
protected in the N. by dykes, it is 
elsewhere elevated and timbered, 
with fertile soil. The inhabitants 
live by wild-fowling, fishing, and 
catering for visitors. The chief 
town is Wyk, a resort on the 
E. coast. Pop. 7,000. 

Foie-gras (Fr., fat liver). Livers 
of geese enlarged abnormally by 
keeping the birds in a heated com- 
part^nent. and made into the paste 
known as pat6 do foic-gras. The 
Strasbourg variety is well known. 

Foil, VV'eapon used in fencing. 
It is a very Hlondor, four-sided 
steel blade, with a handguard to 
the hilt, and 
a button on 
the tip, the 
object of th(^ 
f(‘iicer being to 
touch some 
part of his op- 
ponejit’s body 
with that 
button. aSVc 
F encing. 

Foil, I n 
metallurgy, a 
thin form of 
metal, which 
may be said to 
occupy a posi- 
tion interme- 
diate between 
a leaf, e.g. gold 
leaf, and sheet 
metal. A very 
thin tinfoil is 
made for 
chemical and 
(‘lectrical uses, and for backing mir- 
rors ; tinsel is a rather thicker foil 
much used for theatrical purposes; 
Dutch foil is specially prepared 
for the backing of artificial gems» 
to ^ve briUianee; it is coloured 
by Prussian blue and other p^*- 







Foil, lenciag weapon, 
and method of holding 
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merits. Gold foil has been used by 
dentists for stopping teeth. 

Ordinary commercial tinfoil, 
largely used for wrapping tobacco, 
chocolates, other sweets, and toilet 
articles, is made of lead coated 
on one or both sides with tin, the 
two metals being rolled together 
so that they become quite insepar- 
able. The tin surface may have 
merely an infinitesimal thickness, 
yet it is sufficient to prevent con- 
tact with lead. The latter metal 
contributes the substance and the 
flexibility to the foil ; the tin, much 
the more expensive metal, pro- 
vides the non-poisonous surface. 

Aluminium, with its light weight, 
makes a thin foil as an alternative 
to that of lead. A beautiful varie- 
gated foil, which we owe to the 
Japanese, is made by soldering 
together by their edges 30 or 
40 thin sheets of gold, silver, 
copper, and various alloys ; punch- 
ing or cutting a pattern through 
these sheets, the holes going to 
varying depths, then rolling down 
the “ book ” of sheets to the 
desired thinness. The holes dis- 
appear in the finished product. 

Foix. Town of France, capital 
of the dept, of Ariege. It stands 
between the rivers Ariege and 
Arget, 46 m. S. of Toulouse. Its 
interest is mainly historical, as 
the capital of the county of Foix. 
The powerful counts of Foix lived 
in its castle, of which there are 
some remains on the rock, round 
which the older part of the town 
clusters. The church of S. Volusien 
dates from the 14th century. There 
are small industries, and the town 
is the commercial and adminis- 
trative centre for a large district. 
Pop. (1954) 7,632. 

The county of Foix varied in 
extent from time to time. It was 
ruled by its counts, vassals of the 
king of France, and was a pro- 
vince of France before the Revo- 
lution. Pron. fwah. 

Fokine, Mikhail (1880-1942). 
Russian dancer and choreographer. 
He was born in St. Petersburg 
(Leningrad) and began his studies 
as a dancer under Karsavina’s 
father at the imperial school of 
ballet. He developed his ideas for 
the reform of conventional ballet, 
and a meeting with Benois and 
Diaghilev {q.v.) proved eventful, 
for during the famous season of 
Russian ballet in Pans in 1909 
he produced Les Sylphides, Le 
Pavilion d’Armide, CUopatre, and 
Prince Igor. Among his later 
ballets were L’Oiseau de Feu, 
Scheherazade, Le Spectre de la 
Rose, Le Coq d’Or, Petrouohka 
(considered his masterpiece), and 


Paganini. For Pavlova he devised 
Cygne. He died in New York, 
Aug. 23, 1942, See Ballet ; co?i- 
sult also M. F. and his Ballets, C. 
W. Beaumont, 1935, 

Fokker, Anthony Herman 
Gerard (1890-1939). A Butch 
aeronautical engineer. He was 
born at Kediri, Java, April 6, 1890, 
and educated at Haarlem, starting 
his aeronautical career at 20. 
Fokker became well known after 
his success in a competition for 
military aircraft at St. Petersburg. 
Before the First Great War his 
designs had been offered unsuccess- 
fully to the British and Italian 
governments. They were accepted 
by Germany, and his first biplanes 
and triplanes gained a great repu- 
tation, especially after they had 
been fitted with an interruptor 
• gear that permitted a machine-gun 
to be fired through the propefler. 
After the war he established air- 
craft factories in the Netherlands, 
Spain, and New Jersey, Fokker 
went to the U.S.A., where he died 
Dec. 23, 1939. His autobiography. 
Flying Dutchman, was published 
in 1931. See Controlled Gun ; 
also Aeroplane illus. p. 134. 

Fold. In geology, the warping 
or bending of strata which were 
ori^naUy deposited in more or less 
horizontal layers. 

Folds are caused 
by earth move- 
ments and are 
usually associated 
with compres- 
sional stresses 
acting in the 
crust. A step-like 
inclination of 
strata in one di- 
rection is referred 
to as a monocline. 

The up-arching 
or down-warping 
of beds produces 
anticlines or syn- 
clines respective- 
ly. These are elon- 
gated, like folds 
formed in a pushed tablecloth, 
normal to the diirection of greatest 
compression, and in their simplest 
form can be likened to a sheet of 
corrugated iron. 

Inffividual folds tend to die out 
along their lengths ; hence their 
crests or troughs are rarely hori- 
zontal. Such folds which have a 
slope along their lengths are said 
to pitch or plunge. Intense com- 
pression of the beds leads to the 
asymmetrical development of folds 
in which one limb is steeper than 
the other. The folds are then in- 
clined, and with further movement 
may be pushed further over to 


become overturned or even re- 
cumbent. WTiere a fold has been 
so squeezed that its limbs are more 
or less parallel it is isoclinal. 
Dome- and basin-shaped fold struc- 
tures can be formed as well as the 
more common elongated types. 
The outward dip of strata around a 
dome is termed quaquaversal ; the 
inward dip around a basin is 
centroclinai. Folds are of the 
greatest importance in the econ- 
omic applications of geology. 
The formation of slate is usually 
associated with folding. Artesian 
water supply is often obtained 
from synchnes, as in the broad 
basin-like structure of the Chalk 
below London. 

Oil concentrations are commonly 
located at or near the cr^ts of 
domes or anticline. 

Folding IVIackine. A machine 
primarily in use in printing to con- 
vert into sections the flat sheet of 
printed paper as it comes from the 
press. Before its adoption these 
flat sheets were folded by hand. 
Each class of machine varies in 
its action, but generally the folded 
sheets are automatically fed up to a 
side-gauge on the machine bed, and 
then brought to the correct posi- 
tion by an automatic device to en- 
sure accurate folding. A descend- 


ing blade then presses the sheet be- 
tween two revolving rollers through 
which the sheet passes, thus mak- 
ing the first fold. The sheet then 
travels to the second pair of rollers, 
set at right angles to the first pair, 
where a similar action is performed, 
and so on for each succeeding fold. 

Some machines are made for 
parallel folding, Le. folding the 
sheet over and over in the same 
direction by blades and rollers 
parallel with each other operating 
consecutively. Imagine the first 
fold down the centre of one way of 
the sheet and the second fold paral- 
lel with the first ; we then have the 



Fold : in geology, i. Monocline. 2. TTpiight anticline (A) 
and syncline (S> with vertical axial planes (ap). 3. Pitching 
folds, anticline (A) and syncline (S); direction of pitch (F) 
shown hy arrows. 4. Tightly compressed folds becoming 

almost isoclinal 
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sheet the original length one way, ting usually takes 
and one-fonrth the original length al^g.^ese layers. 
the other way ; as this enters the Foligno (anc. hulginmm). Uty 
dehvery iSt into sections. of Italy, in t^^ie prov 

In some folding machines the stands in a 
sheets are fed in automatically, river Topino, 23 m. by rly. S.E of 
folded, gathered, stabbed, and tL Perugia 

covers glued on before delivery, val walls. It has a 12th o ^ 
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FOLK DANCE 

with magical purpose behind the 
ritual, which were performed by a 
select group of initiated men, and 
which retain their ceremonial 
character and their link with an 
old seasonal festival ; (2) dances 
performed by the community as 
a whole, which gave rise to the 
various forms of social dance w^hich 
have been the recreation of the 
people throughout history. 

Ceremonial dances, often of a 
dramatic nature, symbolise fer- 
tility, the contest of life and death, 
a!nd the rebirth of nature in spring. 
Fertility dances include the Eng- 
lish morris or morrice ; the Robin 
Hood games ; the Staffordshire 
horn dance ; the hobby horses ; 
and these have their counterpart 
in Continental folk customs. Con- 
test dances are performed by two 
opposing lines of dancers, di-essed 
to show their difference in kind : 
the whites and the blacks, the reds 
and the blues, the uglies and the 
beautifuls- Rebirth dances are 
represented in England by the 
Northumbrian and Yorkshire vari- 
ants of the sword dance, which is 
part of a popular drama, the folk 
play or mummer’s play, with 
death and resurrection as the cen- 
tral theme. Common to all three 
forms of ceremonial dance is the 
practice of actors disguising 
themselves by masking or blacking 
their faces. 

English Folk Dances 

Social mlk dances no doubt 
sprang from a festival of general 
celebration which followed the 
completion of the ritual dances. 
Many of the English kind are de- 
rived from the early forms of may- 
polo round ; others from proces- 
sional ceremonies, such as the 
furry dance of Holston. From the 
old rounds and long dances have 
grown other types of set dance, 
including the square of four 
couples. During three centuries a 
continual process of exchange of 
social dances between town and 
country has exercised influence 
on the stylo and manner of 
dancing. The true folk dance has 
always been characterised by a 
natural simplicity and a spon- 
taneous gaiety. Lancers, quad- 
rilles, etc., popular in the baU- 
room fifty years ago and imported 
into England from Franco, are not 
true folk dances but town versions 
of the older rustic square folk 
dance. Examples survive as true 
folk dances in country places in 
England and are widespread in 
America. English country dances 
that have been popular in town 
life have been preserved in printed 
collections since the Stuart days. 
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and it is therefore possible to follow while the wooded W^est cliff has There was a monasterv here from 
their evolution to recent times. some delightful winding paths, about 1095 to the time of Henrv 

The folk dance in Europe was in Between Folkestone and Dover lies VIII, and also a castle. There is a 
danger of dying out with the pass- the_ Warren, a rugged, natural memorial to William Harvey, dis- 
ing of the peasantry. Societies basin with abundant wild life and coverer of the circulation of the 
and organizations were founded in vegetation. Pop. (1951) 45,203. blood, who was born here in 1578. 
many countries to preserve and Folkestone is spaciously laid Near is Shomcliffe military camp, 
revive the folk dances as part of out on high ground surrounding An eldest son of the earl of Radnor 
the national tradition. the harbour, with the fishing and is called Viscount Folkestone. 

The music of the folk dance is shipping quarter in the valley, Folkestone and Hythe is the name 
simple, melodious, and strongly where narrow thoroughfares and of a co. constituency. 
rh 5 rthmic. The characteristic in- old houses give a glimpse into the Folkland. Name given in Eng- 
struments used are the whistle, or past. As a seaport Folkestone has land in Anglo-Saxon times to the 
pipe, and drum. In England this been much improved during the land that was held by folk or corn- 
familiar combination, played by 20th century, the harbour having mon right and subject to certain 
one man, was known as the whittle been enlarged ; there are regular established burdens. Until 1893 
and dub, or pipe and tabor {pron, cross-Channel sailings to France the prevailing idea was that it was 
tabber). It is still found in associa- (Boulogne and Calais). The chief the common land of the nation, as 
ation with the men’s morris dances, church, dedicated to S. Mary and opposed to bocland, which was in 
but mostly it has been supplanted S. Eanswythe, is Early English, the nature of private property ; 
by the fiddle, and more recently with a fine tower, much restored, but in that year Prof. Vinogradoff 
by melodeon and accordion. The There is definite evidence that established the modern theory, 
actual folk tunes used for dancing the site of Folkestone was in use This assumed that almost all the 
are variants of folk songs and during the Roman occupation, land of the country was folkland, 
popular songs of any time, modi- possibly as a naval base ; in later although the king could by grant 
fied by the musician to suit the years it became, and remains, a convert it into bocland. Constdt 
particular dance. The country limb of the Cinque Port of Dover. Domesday Book and Beyond, 
dance tunes used for social pur- It was early a corporate town. F. W. Maitland, 1897. 


poses in town life were of no great 
musical merit. 

Douglas Kennedy 

Folkestone. Borough and sea- 
side resort of Kent, England. It 
stands on the English Channel, 

71 m. S.E. of 

\ ^ / London, For its 

hoUday visitors 


FOLKLORE : ITS ORIGINS AND STUDY 

E. S. Hartland, Autlior of Tlie Science of Fairy Tales 

There are in this work articles on the various characters in folklore^ 
among them Fairy ; Genie ; Roc ; Valkyrie ; Witch. See also 

Legend ; Mythology, etc. 


Folkestone seal 


Leas, a prom- 
enade of wide 
lawns over 1 m. 
long on the W. 
cliff, command- 


ing a splendid view from 100 ft. 


essential feature that they are 
traditional ; and may reasonably 
be supposed to be ultimately 
derived from a social condition 


' / London, For its The term folklore was suggested civilized countries are survivals of 

holiday visitors by W. J. Thoms, the antiquary, an indefinite past, and for the most 
the many attrac- in 1846, to replace the more cum- part bear the impress of a far 
tions include The brous title of popular antiquities, ruder age ; they present innumer- 
^ prom- hitherto used for the traditional able analogies to those of present- 
enade of wide tales, songs and sayings, customs day savages ; resemble them in the 
lawns over 1 m. and superstitions of the peasantry, essential feature that they are 
long on the W. On the foundation in 1878 of The traditional ; and may reasonably 
Folkestone seal cliff, command- Folk-Lore Society, it w'as adopted be supposed to be ultimately 
ing a splendid view from 100 ft. and incorporated into the name derived from a social condition 
high of the sea ; Kingsnorth of the society. But researches and represented by many tribes which 
Gardens, Radnor Park, and a inquiries have compelled a broader are still living in a low state of 
fine sports ground. There are view. All the evidence went to culture. 

tennis courts, golf links, bowling show that the traditional customs Accordingly in the second edition 
greens, and a racecourse near by. and institutions, songs, tales, and of The Handbook of Folk Lore, 
The bathing is good from the amusements, beliefs, leechcraft, issued by the society in 1914, the 
sands to the E, of the harbour, and so forth of the peasantry in definition adopted for the term 

folklore was “ the generic term 
1 under which the traditional beliefs, 

V ^ customs, stories, songs and sayings 

current among backward peoples, 
or retained by the uncultured 
classes of more advanced peoples, 
are comprehended and included.” 
The same term is used for the 
scientific study of these objects ; 
and folklore as a science may be 
more succinctly and exactly de- 
fined as the study of tradition. 

To quote the handbook again ; 
Folklore is the expression of the 
psychology of early man, whether 
in the fields of philosophy, religion, 
science and medicine, in social 
organization and ceremonial, or 
in the more strictly intellectual 

Folkestone. The inner harhour of this popular Kent resort regions of history , poetry, and other 
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literature.” It thus embraces the 
whole outlook of uncultured man 
upon the world, his beliefs concern- 
ing his own nature and destiny, his 
relation to other beings, whether 
objective or imaginary, whether 
human or non-human, the rites and 
customs which are the outcome of 
his beliefs and the expression of 
these varied relations, and, finally, 
the amusements of his vacant hours. 

The English use of the word 
folklore does not include, as the 
corresponding German word Volks^ 
kunde does, the technology of the 
arts and industries practised either 
by the unlearned classes of civil- 
ized peoples or by the uncivilized 
or semi-civilized peoples of distant 
regions. The English student of 
folklore is concerned rather with the 
non- technical rules which govern 
the employment of implements, 
and with the ceremonies and 
taboos observed in relation to them, 
for these reveal the deeper thoughts 
of the community and the direc- 
tion of its mental and spiritual life. 

Old Devonshire Customs 

Eolklore may be said to be the 
deposit left by successive waves of 
culture on the minds of the com- 
munity. The record is usually far 
too fragmentary to present any- 
thing like a history. What is pre- 
served is that which — whether tale, 
institution, rite, or custom — has 
most deeply entered into the popu- 
lar mentality. At the village of 
Holne, on Dartmoor, on May-mom- 
ing before daybreak a ram -lamb 
used to be hunted down by the 
young men, fastened to a monolith, 
killed, and roasted whole. At mid- 
day a struggle'took place for a slice 
of the animal, which was supposed 
to confer luck for the ensuing year 
on the fortunate person who ate it. 

At King’s Teignton, on Whit- 
Monday, a lamb is drawn about 
the parish in a cart covered with 
garlands. On the following day it 
is killed and roasted whole in the 
middle of the village ; and slices 
are sold to the poor at a cheap rate. 
The custom is said to date back to 
heathen days, and to owe its origin 
to a drought, in which the inhabit- 
ants prayed for water. Their 
wants were supplied in answer to 
the prayer by the bursting forth 
of a spirag, which even now is ade- 
quate in a dry summer to work 
three mills. The sacrifice of the 
lamb is said to be a votive thank- 
offering (Sir Laurence Gomme, 
Ethnology in Eolklore, 1892). 

In these two Devonshire cus- 
toms it is impossible to avoid re- 
cognizing a survival from very 
ancient times of a sacrificial cere- 
mony. It is a striking and pic- 
turesque rite ; but from our point 
of view this is by no means essen- 


tial to its preservation. Thousands 
of traditional observances are of a 
common-place character, some 
even disgusting ; and it is difficult 
to say what quality in them caused 
them to survive. The prohibition, 
for luck, to put both shoe and 
stocking on one foot before the 
stocking is put on the other, has no 
striking or picturesque features, 
but the importance it attaches to a 
trifling detail in the order of dress- 
ing indicates that it descends from 
so remote a past that the original 
reason seems undiscoverable. 

The belief that it is a bad omen 
if a child do not cry at its baptism, 
the prohibition in Scotland to give 
fire out of the house on New Year’s 
Day, and many other precepts and 
beliefs obviously derive their origin 
from a much lower stage of culture. 
Of such survivals it may very often 
be said, in Sir Arthur Mitchell’s 
words, that “ they show the con- 
tinuance among a people long 
Christianised of ceremonies and 
practices emphatically pagan.” 
Where they cannot be said to be 
“ emphatically pagan ” they are 
alien in spirit from modem thought. 

Erom time to time it has been 
sought to disentangle and classify 
such survivals, so as to show the 
ethnic elements of which they are 
composed. Thus, Sir Laurence 
Gomme argued that the sacrifice 
of the lamb in Devonshire was an 
inheritance from a pre-Aryan 
society and a pre-Aryan culture. 
W. H. R, Rivers instituted an 
elaborate inquiry into the different 
strata of the institutions and cus- 
toms obtaining in the Melanesian 
islands of the South Pacific 
(History of Melanesian Society, 2 
vols., 19H). He arrived at some 
very interesting results, but the 
questions raised are so complex, 
the influences are so numerous and 
varied, and many of them so 
hypothetical, that it cannot bo 
said that the possibility of assign- 
ing the different elements of folk- 
lore to their original ethnic 
source has an 3 rwhere yet been 
demonstrated. 

Folklore and the Hutoiian 

The value of folklore as a record 
of facts and of the succession of 
events is much more limited. 
Ancient historians — ^for instance, 
Herodotus — necessarily relied to 
a great extent on tradition. All 
through the Middle Ages, and even 
more recently, it was treated as 
authoritative. Modem historians 
have become more sceptical ; and 
the untrustworthiness of oral tra- 
dition, in comparison with the 
more certain evidence of written 
documents or the statements of 
eye-witnesses, has bem generally 
regarded as axiomatic. 


In the lower zones of culture 
however, documentary evidence of 
events long past is, of course, un- 
procurable. The evidence of tradi- 
tion is the only direct evidence pos- 
sible, In these circumstances some 
anthropologists have been disposed 
to rely on it for such matters 
as the origin and migrations of a 
people, the pedigree of its chiefs 
and^ rulers, the beginnings of its 
instiriitions, and the vicissitudes of 
its history. 

Subjects of Tradition 

Careful examination shows that 
this reliance is hardly justified. 
Illiterate persons certainly develop 
a greater strength of memory than 
those who liabitually depend on 
books and written memoranda. 
But both individuals and com- 
munities differ widely in this 
respect: all are not gifted alike. 
Much depends, also, on the sub- 
ject. Pedigrees may be remem- 
bered because they appeal to the 
vanity of a family, or because they 
are important in relation to the 
descent of property, or the head- 
ship of a clan. The interest thus 
aroused tends to preserve tradition. 
On the other hand it almost in- 
evitably deforms it. Whether it 
be material prosperity, or only 
pride in the doings of ancestors, or 
the position of a family, what is 
sure to be insisted on is the glory 
and advantage of the carriers of 
the- tradition, and the depreciation 
or the misdoings of their oppon- 
ents ; and where there is no precise 
record, there is no conclusive 
answer to their claims. These are, 
ill a sense, private traditions. 

Where a tradition is not so closely 
related to the interest of the in- 
dividual, or of a close corporation, 
it is liable to become less definite, 
the details will be speedily for- 
gotten, and though outstanding 
facts will continue to be longer re- 
membered, they will remain iso- 
lated and unexplained. Ulti- 
mately they will pass out of 
memory, unless an effort to ex- 
plain and account for them be 
made. For this explanation the 
imagination must drawn on. 
Without any real historical sense, 
the story can only be reconsti- 
tuted as the carriers of the tradi- 
tion think it ought to have beep, 
in accordance with their ignorance, 
their mental condition, and their 
consequent sense of the fitness of 
things. The result is a mere 
travesty of the facts, and often- 
times, indeed, is a complete 
reversal of them. 

It might be thought that bare 
lists of kings or genea;logies would 
be easily remembered by the aid 
of a fair memory, and would lend 
themselves but little to freaks of 
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imagination. In ijractice this is 
not so. Apart from the constant 
occurrence at the head of such 
lists of eponymous heroes whose 
former existence is a mere postu- 
late to account for the name of a 
tribe or clan, a single example of 
the untrustworthiness of genealo- 
gies may be taken from the pedi- 
grees of the chiefs of various sec- 
tions of the great Thonga tribe in 
South Africa. It bv no means 
follows that the names given in 
these pedigrees represent succes- 
sive steps in the genealogy. 

A step may be omitted because in 
the native mind for this purpose 
the distinction between a son and 
a grandson is immaterial. Steps 
may be duplicated, because a 
brother may have succeeded a 
brother in the chieftainship. Or a 
longer gap may intervene between 
two names represented as those of 
father and son. All these errors 
and others occur in the pedigrees 
in question, and the native deposi- 
tories of tradition do not agree 
among themselves on the subject. 
The lists do not affect to contain 
the names of more than eight or 
ten generations, going back at the 
most from 200 to 250 years. Yet 
a Portuguese document dated in 
1554' already mentions several of 
the names, some of which were 
then probably the names of clans 
rather than of persons, and two of 
them are in the document ex- 
pressly stated to be the names of 
rivers (Junod, Life of a South 
African Tribe, i, 24-26). 

A Typical Legend 

A legend very widespread in Eng- 
land and other parts of the W. of 
Europe concerns the position of a 
churmi. It asserts that the church, 
generally a parish church, was in- 
tended to be built elsewhere than 
on its actual site, but that the 
materials and the building so far 
as erected were nightly removed 
by invisible powers, and that the 
builders were ultimately compelled 
to accept the site thus supematur- 
ally chosen. 

Two examples, both taken from 
Gloucestershire, will show how tra- 
dition may disguise, and in one case 
eirtirely reverse, the facts. The 
story of Bisley church is that it 
was to have been built in a certain 
spot definitely pointed out, but the 
stones were removed at night by 
the devil to its present site. Actu- 
ally, the place pointed out as the 
intended site was the site of a 
Roman villa, from the ruins of 
which the materials for the church, 
or some of them, were obtained. 
When the church was restored in 
the 19th century, portions of the 
villa, including an altar of the 
Penates, were found embedded in 


the walls (Gloucestershire !N. & Q., 
i, 390). Of Churchdown church, a 
few miles away, on the top of an 
isolated hill, the tradition re- 
corded is that it was begun “ on a 
more convenient and accessible 
spot of ground, but that the 
materials used in the day were con- 
stantly taken away at night and 
carried to the top of the hill, which 
was considered as a supernatural 
intimation that the church should 
be built there.” 

The fact is that the hill-top was 
fortified probably from prehistoric 
times (the rampart is still to be 
seen), and the original village was 
there with its church, but that some 
time before 1170, doubtless in con- 
sequence of the greater security of 
the country, the village — but not 
the church — ^was removed down 
to the side of the hill, and the top 
subsequently became deserted. The 
tradition, now comparatively old, 
could not have originated until the 
history of the village had been 
forgotten. 

Vagueness of Tradition 

It may be said in general terms 
that the exact facts cannot be re- 
covered from tradition after a cen- 
tury, or at most two. Subsequent 
to that they become vague, con- 
fused, and at length fade out of re- 
collection. ^ In France memory 
hardly goes beyond the Revolu- 
tion. It is a sort of chronological 
landmark, the cxnly one, beside the 
reigns of some modem sovereigns 
and the war of 1870, which the 
people really knows ” (Sebillot, 
Folklore de France, 1904-7, iv. 
379), AU beyond is vague or for- 
gotten. “ Before the Revolution ” 
conveys the utmost antiquity. 

Some American Indian traditions 
go back to the events of the 17th 
century. They are generally pre- 
sented under more or less romantic 
guise, and they cannot be depended 
on. The Wyandots suffered a very 
great disaster about the years 
1648-50 : they were massacred, 
and the tribe was almost totally 
extinguished by the Iroquois. It 
might be supposed that so terrible 
an experience would have been 
deeply impressed on the minds of 
the people. So far, however, is this 
from beiug the case that ^ practi- 
cally nothing seems to have been 
remembered ” (Barbeau, Huron 
and Wyandot Mythology, 1915). 

Instances like those cited might 
be multiplied indefinitely. They 
render it impossible to rely upon 
folklore to transmit a know- 
ledge of eventsw What it does 
transmit is a record of the men- 
tality of past generations and of 
earlier stages of civiliSMition. Such 
a record is transmitted not merely 
by tale and song and saying, but 


also — and perhaps still better — by 
game, institution, periodical ob- 
servances, and the more intimate 
doings and cautions of daily and 
family life, as well as by the 
shapes taken by the beliefs in the 
supernatural and the uncanny. The 
problem for students of folklore 
is to unravel them, to compare 
them with familiar phenomena 
elsewhere, and to assign to each of 
them its place and meaning in 
human evolution. Consvlt Hand- 
book of Folk Lore, C. S. Bume, 
2nd ed. 1914; Introduction to 
Folklore, S. J. Brown, 1933. 

Folk-Lore Society, British 
society formed with the object of 
collecting and preserving the relics 
of folklore. It was founded in 
1878, and publishes a quarterly 
journal. Folk Lore, and also occa- 
sional volumes ; it holds monthly 
meetings in term time at University 
College, Gower Street, London, 
W.C.l. 

FoUanoot. Name given to a 
moot or meeting of the folk or 
people. There were moots of var- 
ious kinds in medieval times, e.g, 
the shiremoot. Theoretically all 
freemen could attend, but practi- 
cally nothing is known of the 
matter except that among the Teu- 
tonic tribes there were meetings of 
this kind. In England, according to 
one theory, there was a folkmoot in 
each of the little kingdoms until 
these were united and the witan be- 
came the dominant assembly. 8e& 
Moot; Witenagemot; consult Primi- 
tive Folkmoots, G. L. Gomme, 1880. 

Folk-Song. Song created by 
the common people, those whose 
cultural development has been 
effected, not by any formal system 
of training or education, but 
through the unconscious and intui- 
tive exercise of natural and inborn 
faculties. Albeit folk-music is the 
creation of unlettered and techni- 
cally unskilled musicians, it is not 
on that account embryonic, i.e. 
undeveloped or inferior music. 
The difference between the music of 
the people and that of cultivated 
musicians is one of kind, not of de- 
gree, akin rather to the difference 
between the wild amd the garden 
flower — ^neither of which can be 
said to be incomplete or imperfect. 

Folk-muric ordinarily consists of 
melody only ; it is very seldom — 
e.g. among the pea^mts of Great 
Russia — that it has been carried 
as far as the harmonic stage. Tech- 
nically, the folk-tune is essentially 
non-harmonic in construction and 
implication, being devised by those 
in whom the harmonic s^se is 
dormant. It is frequently cast in 
one or other of the diatonic modes 
more rarely of the chromatic, 
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and occasionally in the major, 
but never in the minor mode ; and 
it is free in its rhythm, metrically ir- 
regular, often in five-time and other 
compound measures. Aesthetically, 
the characteristic of the folk-tune is 
its transparent sincerity, freshness, 
spontaneity, naivete, and directness 
of statement. 

These considerations, coupled 
with the fact that folk-tunes are 
invariably anonymous, have led 
to speculative theories concerning 
their derivation. Some experts 
maintain that folk-songs, like 
other songs, were composed in 
the past by individuals, and have 
been handed down more or less in- 
correctly by oral tradition, i.e. that 
the folk-song is not a genuine wild 
flower, but merely a garden escape. 
Others contend that folk-songs are 
the creation, not of individuals, but 
of homogeneous grou])s or com- 
munities ; that the process of oral 
tradition has been responsible, not 
only for their preservation, but for 
the course of their development, 
and, in a sense, for their actual 
creation ; that the alterations un- 
consciously made by individual 
singers have at every stage of the 
evolution of the folk-song been 
weighed and tested by the com- 
munity and accepted or rejected 
by their verdict ; and that the life- 
history of the folk-song has, there- 
fore, been one of continuous 
growth ever approximating to a 
form cmigenial to the taste of the 
community and expressive of its 
feelings, aspirations, and ideals. 

The weakness of the individual- 
istic theory is that it fails to ac- 
count not only for the anonymity 
of the folk-song, but also for its 
distinctive national flavour, which 
is, perhaps, the most characteristic 
and most valuable of its many 
peculiar qualities. It is because 
folk-song is pre-eminently a 
national utterance that its preser- 
vation is essential to the musical 
well-being of the nation of which it 
is the natural musical expression. 
No nation has suffered more than 
England through the failure to 
realize the necessity of maintaining 
a close connexion between its folk 
and its art music, as may be seen 
by contrasting the foremost posi- 
tion which the country held in 
musical Europe before Purcell, 
with the humble place to which it 
has since been relegated. 

Eortunately for the future 
history of English music, the 
efforts that have been made since 
the beginning of the century to 
collect and record its popular music 
have been attended with a success 
far greater than, in the circum- 
stances, could have been expected. 
In this all-important work the 


English Eolk Song Society, founded 
in 1898, has played a leading part, 
having already recorded in its 
Journal several thousand authentic 
folk-songs. In addition, several 
selections of harmonised folk-songs 
have been published by musicians 
and collectors, e.g. Lucy Broad- 
wood, Ralph Vaughan Williams, 
George Butterworth, and Cecil 
Sharp. Cecil J, sharp 

FoUen, Karl (1795-1840). 
German poet. Born at Ramrod, 
Hesse, Sept. 5, 1795, he was son 
of a lawyer. He was educated 
at the university of Giessen and 
became a teacher of law, but his 
revolutionary ideas made it neces- 
sary for him to betake himself to 
Switzerland and then to the U.S.A. 
He became a professor of German 
at Harvard and later a Unitarian 
minister at Lexington. In Jan., 
1840, he lost his life when on a 
burning steamer. He is known by 
his patriotic songs. His brother, 
August Ludwig Pollen {1794-1855), 
was also a poet. 

Follicle (Lat. folUcukis, little 
bag). In anatomy, a minute gland 
or sac such as the hair-follicles 
of the skin. In botany, a dry 
dehiscent seed case, consisting of 
one carpel, which opens along the 
ventral suture. 

Follies, The. Pierrot troupe 
which achieved popularity in 
London, especially at the Apollo 
Theatre, and to a limited extent 
in the provinces, between 1907 and 
1912. The Follies owed their 
success largely to the personality 
of H. G. P41issier (d. 1913), who 
was their moving spirit and com- 
posed for them such songs as My 
Moon, and The Toothbrush and 
the Sponge, as well as writing 
sketches. Potted Plays, a series of 
burlesques of contemporary pro- 
ductions, were a feature. 

Follow-on. A term used in 
cricket. When the side which takes 
its innings second makes a score 
of 160 or more runs below that of 
the opponents, it may be required 
to bat again immediately. Thus 
the captain of the leading team is 
relieved of having to decide when 
to close his second innings had he 
taken it, and may gain victory 
without batting again. 

Folly. Name given generally to 
a building for which there appears 
to be no particular use or reason. 
The term is of twofold origin and 
derives from both the French word 
folk — meaning a pleasance, a 
delight, or a whimsical phantasy, 
and as a rule applied to garden- 
pavilions, belvederes, or look-out 
towers — and from a castle built in 
the Welsh marches by Hubert de 


Burgh. He had scarce completed it 
when, under the terms of a treaty 
with the Welsh, he was oblitred to 
demolish the fortress. ThisfStilitv 
was styled “ Hubert’s Folly.” ^ 

A typical instance of what the 
rustic calls a folly is the Folly Gate 
of Brookmans Park, near Hatfield 
an embattled red-brick structure of 
imposing design, thought to have 
been erected by Sir Jeremy 
Sambrooke in the 18th century 
“ Roebuck’s Folly ” in the grounds 
of Midford Park, near Bath, is said 
to have been built in 1700 to com- 
memorate the winning of a fortune 
by the ace of clubs. The Farmers’ 
Folly, a pillar erected at Alnwick 
in 1816 by the tenants of the duke 
of Northumberland, to testify to 
their appreciation of him, was com- 
idetod by the duke at his own 
expense. Sham Castle, or “ Allen’s 
Folly,” overlooking Bath, was 
built in 1760 by Ralph Allen. The 
palatial building erected at Font- 
hill, Wiltshire, by the author of 
Vathek, is sometimes referred to 
as Beckford’s Folly. 

Folquet of Marseilles (c. 1150- 
1231). Provenqal troubadour. He 
was the son of a merchant from 
Genoa settled at Marseilles. His 
few surviving poems show his 
amorous and passionate disposi- 
tion ; his verses won him the 
admiring friendship of distin- 
guished men and gained him a 
place in Dante’s Paradise (Book 
IX ). He became abbot of Le 
Toronet, Provence, in 1193, and 
seven years later was made bishop 
of Toulouse. With Simon de 
Montfort ho fanatically persecuted 
the Albi{r(nisoH. 

Fomalhaut (Arab, fum al hut, 
mouth of the fish). Star Alpha in 
the constellation of Piscis Austra- 
lis, the southern fish. It is a star 
of the first magnitude, and one of 
the four ancient royal stars. It 
can be seen low down towards the 
south in Great Britain in Sept. 
Pron. F6-ma-ld. 

Fomentation (Lat. fovere, to 
warm). Fold of lint or similar 
material, wrung out in boiling 
water and applied to relieve pain or 
inflammation, or to encourage the 
discharge of pus. It should be 
covered with jaconette, or oil silk, 
and cotton wool, in order to retain 
the heat as long as possible, and 
should be renewed every 3-4 hours. 

Fomorian (Goidelic, sea-people, 
or giants). Legendary name of an 
early Irish race. They are claimed 
by some as Gaelic spirits of dark- 
ness and the sea, by others as an 
echo of the Viking age. Archaeo- 
logy, however, points to early 
arrivals of Nordic “ giants ” from 
the Hebrides, and of early voyagers 
from the Mediterranean. 
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Fonblanque, Albany (1793- 
1872). British journalist. Son of 
a banker of French descent, he was 
born in London, and educated at 
Woolwich, intending to adopt a 
military career. At 20 he gained 
success as contributor to The 
Morning Chronicle and The Times. 
He succeeded Leigh Hunt as 
principal leader writer to The 
Examiner, of which journal he was 
proprietor until 1847. His intel- 
lectual radicalism and caustic wit 
exerted considerable influence in 
the political field, and in 1837 his 
articles were republished under the 
title England under Seven Ad- 
ministrations ; a second edition 
was published in 1874. He died 
Oct. 13, 1872. 

Fond du Lac. City of Wiscon- 
sin, U.S.A., the CO. seat of Fond 
du Lac CO. At the head of Lake 
Winnebago, 59 m. N.N.W. of Mil- 
waukee, it is served by several rlys. 
It contains rly. repair shops, and 
is a shipping point for dairy and 
agricultural products and lumber. 
Manufactures include machinery, 
wagons, refrigerators, furniture, 
leather, and shirts. A Capuchin 
monastery is near by. Settled 
about 1836, it received a city 
charter 1852. Pop. (1950) 29,936. 

Fondi (anc. Fundi). City of 
Italy, in the prov. of Latina. On 
the Appian Way, 11 m. N.E. of 
Terracina, it is enclosed by crumb- 
ling walls. Among its buildings are 
a cathedral, and a Dominican 
monastery in which Thomas 
Aquinas dw’elt. Fundi was a 
Volscian town of some importance. 
It came under the sway of the popes 
in the 8th century, and suffered at 
the hands of Barbarossa in 1534. 
Fondi lies in a fertile district, and 
in ancient times was celebrated for 
its wine. Pop. (1951) 18,842. 

Fonsagrada (Sp., sacred foun- 
tain). Town of Spain, in the prov. 
of Lugo. It stands on the slopes of 
the Cantabrian Mts., at an alt. of 
3,166 ft., 26 m. N.E. of Lugo. It 
is a mart for local agricultural pro- 
duce ; industries include flour- 
milling and the manufacture of 
frieze and linen. Pop. (1950)13,925. 

Fonseca. Gulf of the Pacific 
Ocean. It penetrates inland to a 
depth of 40 m. and is bordered by 
Honduras, Salvador, and Nicaragua. 
Two volcanoes — Conchagua and 
Coseguina — stand on either side of 
its entrance, which is 21 m. wide. 
On the small island of Tigre in the 
gulf is the port of Amapali, a 
name by which the gulf is some- 
times called. 

Fonseca, Mangel Deodoeo da 
(1827-92). First president of 
Brazil. Bom at Alagoas, Brazil, 


Aug. 5, 1827, he 
joined the army 
in 1849. He was 
engaged, 1864- 
70, in the fight- 
i ng against 
Montevideo and 
Paraguay, and 
rose to the rank 
of general. 
Though sym- 
pathetic with 
the republican party he w’as a per- 
sonal friend of the emperor, Dom 
Pedro, and was in 1886 appointed 
governor of the province of Rio 
Grande do Sul. Becoming more 
closely identified with the repub- 
lican movement, he was recalled ; 
he headed the insurrection which 
w'as followed by the establishment 
of the republic of Brazil. He was 
appointed its first president in Feb., 
1891, but resigned in Nov. Hedied 
on Aug. 23, 1892. 

Font (L&t. forts, stem font-, foun- 
tain). In eccles. architecture, the 
basin for the rite of baptism. Con- 
structed of marble, atone, or lead, it 
was placed in a part of the church re- 


served for baptisms, or in a separate 
baptistery. Total immersion was 
customary in early Christian bap- 
tism, and at that time fonts were of 
considerable size. Gothic fonts Avere 
often covered by an elaborate lid ; 
the church of Notre Dame at Hal, 
Belgium, has a font vith a heavy 
brass cover removable by a crane 
attached to the w’alL 

Norman fonts are square or 
round, with massive pedestals, and 
are often ornamented with sculp- 
tmed figures or other decoration ; 
there were few sculptured fonts 
before this period, most Saxon 
examples being plain tub-shaped 
structures made, in the early 
period, of wood, but a few 
pre-Norman fonts are rudely 
sculptured. During the Gothic 
period fonts followed the line of 
general architectural development. 
Thus the pedestals in the 13th 
century are often made up of 
clustered shafts. Most of the ex- 
tant font covers in Great Britain 
belong to the 17th century, but a 
few very beautiful covers were 
added to existing fonts during the 



Font. 1. Carved Norman example m Hereford pathedraL 2, Font in ^nry 
Vn’s Chapel, Westminster Abbey. 3. Marble tont, 1425^2, with 
agnres by Jacopo della Quercia, baptistery of S. Giova^, Siena. 4. Btoble 
lont, 1546, and bronze cover with stable of S. John Baptist by F. Segala. 1565, 

8. Mark’s. Venice 



Manoel da Fonseca, 
Brazilian president 
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Georgian era. Such is the canopy to 
the 13 til century font at Beverley 
Minster, which is fashioned in the 
Renaissance manner with cherub 
beads and other ornament. 

Fontainebleau. Town and 
commune of France, in the dept, 
of Seine-et-Mame. Lying 37 m. 
S.E. of Paris on the Paris-Lyons 
rly., and about If m. from the left 
bank of the Seine, it is famed 
chiefly for its palace and for the 
forest of Fontainebleau which 
surrounds it. The town has manu- 
factures of porcelain and gloves, 
paving-stone quames, and grows 
a fine type of dessert grapes. A 
favourite Parisian resort during the 
summer season, it has an important 
school of military engineering and 
artillery. Pop. (1954) 19,915. 

The palace of Fontainebleau 
was founded probably by Robeit 
II of France about 998, and re- 
built by Louis VII, His building 
was demolished by Francis I, who 
built a new palace on the same 
site, which was in turn expanded 
and ornamented by almost each 
successive monarch, and became 
the favourite dwelling-place of 
Napoleon I. It was also much 
altered and decorated by Louis 
Philippe between 1837-40. It re- 
mains one of the finest buildings 
in France, no less for its internal 
than its external and garden 
beauty. There are four principal 
courts forming the main structure; 
the Cour du Cheval Blanc, Cour 
de la Fontaine, Cour Ovale, Cour 
d’ Henri IV. The staircase of 
Louis XIII, the gallery of Francis 
I, thh banqueting hall, and many 
paintings and tapestries are nota- 
ble. The palace has seen many 
histpric events, including the sig- 
nature of the revocation of the 
edict of Nantes, 1685, and the 
abiiication of Napoleon I, 1814 

The forest, which is a state pro- 
perty, has an area of some 42,600 
acres, and a circumference of 
nearly 67 m. Its beautiful mixed 
woods, covering broken and often 
rugged ground, have attracted 
many artists to the smaller vil- 


Fontana, Bomenico ( 1543 - 
1007). Italian architect. Born at 
Mili, Lake Como, he studied at 
Rome, where he obtained the 
patronage of Cardinal Montalto 
(Pope Sixtus V), becoming ponti- 
fical architect under him in 1585. 
His works included the Lateran 
Palace, the N. transept of S. John 
Lateran, Rome, and the lantern of 
the main dome of S. Peter’s (ac- 
cording to Michelangelo’s design). 
After Sixtus’s death, 1500, lie 
became royal architect at Naples, 
where he built the Palazzo Reale’ 
and where he died. 

Fontane, Theodor (1819-98). 
German novelist and poet. He was 
bom at Ncu Rnppin, Brandenburg, 
Dec. 30, 1819. He first attracted 
notice by his romantic ballads; 
later, as novelist, he was known 
as an uncompromising realist. 
Some of Fontane’s more notable 
stories were Vor dom Sturm, 1878 ; 
Stine, 1890 ; Der Stechlin, 1899 ; 
and Cecile, 1900. Having visited 
Britain three times, he wrote Fin 
Sommer in London, 1854, and in 
1860 two vols. of letters and 
sketches concerning England and 
Scotland. He acted as war corre 


Fontainebleau. 1. Napoleon’s throne. 2. Bedroom ol the Empress Josephine. 
8. Gallery ol Henry II, or ballroom, 16th century. 4 Cour du Cheval Blano, 
where Napoleon bade farewell to men of the Old Guard, April 20, 1814 


lages in and near them, notably to 
Barbizon (^.u. ). It suffered severely 
from fires in 1895 and 1911. 

Fontainebleau Sandstone. 
Division of the Oligoccne system 
of rocks developed near Pans. It 
is notable on account of the re- 
markable purity of the sands, 
which are composed almost en- 
tirely of water-mear quartz, with 
high silica-content (over 99 '65 p.c.), 
and of great value in glass- making. 

Fontaine Notre Dame. Village 
of France, in the dopt. of Nord. 
It is on the Bapaume-Cambrai road, 
2im. W. of Cambrai. Captured on 
Nov. 21, 1917, by the British in 
the first battle of Cambrai, it was 
recaptured by the Germans in 
their counter-attack, and finally 
regained by the British in Sept., 
1918, Pop. (1954) 1,446. 


spondent in the Slesvig- Holstein 
campaign and in the Franco-Pnis- 
sian War. He published his auto- 
biography in 1898, and died at 
Berlin, Sept. 20, 1898. Consult 
Theodor Fontane : A Critical 
Study, K. Hayens, 1920. 

Fontanelles (Fr., little foun- 
tains). Soft spaces present in the 
skull of the infant. The an- 
terior fontanello, the largest, is a 
quadrilateral area occupying the 
place where later the angles of the 
two frontal and the two parietal, 
or side, bones of the head will unite. 
The posterior fontanolle lies be- 
tween the posterior angles of the 
parietals and the occipital bone 
which forms the back part of the 
skull The lateral fontanelles, two 
on each side, are small and irregular 
in shape. The anterior fontanelle 
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Lynn Fontanne, 
American actress 


does not completely ossify until a 
year or more after birth ; the others 
close shortly before or after birth. 
The condition of the fontaneUes 
considered with the age of the 
child affords indication of health 
and development to the physician. 

Fontanne, Lynn (b. 1882). 
An American actress. Born in 
London, May 16, 1882, she first 

^ appeared on 
the stage in 
a Drury Lane 
pantomime, 
1909. After 
a visit to the 
U.S.A., she 
played in 
London in 
popular 
pieces until 
1916, when 
she joined Laurette Taylor at 
Rochester, N.Y., in The Wooing 
of Eve. Settling in New York, 
she scored a notable success 
in 1923 in Sweet Nell of Old 
Drury, opposite Alfred Lunt 
{q.v.). The following year she 
married him, and the partnership 
of “ the Lunts ” became world- 
famous. Their acting was remark- 
able for its precision, sense of 
timing, and smooth sophistication. 
Her memorable performances in 
London were in The Guardsman, 
1924 (filmed 1931); Caprice, 
1929 ; Reunion in Vienna, 1934 ; 
Amphytrion 38, 1938 ; There 

Shall be No Night, 1943 ; Love 
in Idleness, 1944 (renamed 0 
Mistress Mine in New York). 

Font de Gaume. Palaeolithic 
cave, 165 yds. long, in Dordogne, 
Prance. It contains many mural 
paintings, monochrome and poly- 
chrome, of the Magdalenian period, 
some of them masterpieces of pre- 
historic art. The bison, horse, 


reindeer, mammoth, and rhino- 
ceros are depicted, besides a human 
face and hands, and designs of huts. 

Fontenoy, Battle of. Fought 
May 11 (N.S.), 1745, between the 
British, Dutch, and Hanoverians 
on the one side and the French on 
the other. The Allies’ object was to 
relieve Fontenoy, a fortified village 
about 5 m. S.E. of Toiirnai, then 
besieged by the French. 

The French under Marshal Saxe 
were drawn up across the road 
from Mons along which, coming 
from the S., the Allies had to ad- 
vance. Obstacles had been placed 
in front, while on their right was 
the Scheldt and the fortified village 
of Antoing ; on their left was the 
wood of Barri. The Allies under 
the duke of Cumberland arrived 
before this strong position on the 
10th, and early on the 11th were 


ready for battle. Allied attacks 
were repulsed, the Dutch in the 
centre failing to take Fontenoy. 

After some delay the British and 
Hanoverian infantry made their 
advance. Lord Charles Hay of 
the Guards greeted the enemy with 
lively taunts, and the two lines 
opened fire. At closer quarters 
the fight was continued, and the 
cavalry were drawn into it. The 
British and Hanoverians had closed 
into a square, but after repelling 
the first attacks they were at length 
overwhelmed in the general 7iiilee. 
More French infantry were brought 
up ; the artillery fire became more 
intense, and, most vital of all, a 
brigade of Irish bore down upon 
the Allies. The square was broken, 
but they withdrew from the field 
in good order, although they left 
behind some of their guns. The 
losses were about equal, something 
like 7,000 on each side. The British 
and their allies had about 45,000 
men engaged; the French some- 
what more. A monument at the 
village commemorates the Irish 
brigade. 

Fontevrault-^l’Abbaye (well of 
S. Evrault abbey). Town of 
France, in Maine-et- Loire dept. It 
is on the Vienne, 10 m. S.E. of 
Saumur. Here, in 1099, Robert 
d’Arbrissel (1047-1117) founded a 
great Benedictine abbey and an 
order after which it was named. 
The abbey, which at one time 
housed 300 nuns and 200 monks 
under the rule of an abbess, existed 
down to the time of the Revolu- 
tion. The church, consecrated by 
Calixtus II in 1119, contains re- 
cumbent statues of Henry II of 
England and his queen Eleanor 
of Aquitaine, Richard Coeur de 
Lion, and Isabella of Angouleme, 
widow of King John. In 1804 the 
abbey buildings were converted 
into a prison. In 1910, when the 
abbey church was restored, the 
tombs of Henry II of England, his 
wife Matilda, and his son Richard I 
were discovered. Pop. (1954) 1,994. 

Fonteyn, Dame Margot. Stage 
name of Peggy Hookham, British 
dancer, born at Reigate, Surrey, 
May 18, 1919, and educated at 
Louisville, Ky., and at Shanghai. 
She studied under. Goncharov, 
Astafieva, and Ursula Moreton, 
making her d4but at Sadler’s Wells 
in 1934 in The Haunted Ballroom. 
The first ballerina produced by the 
Vic-Wells CO., when Markova left 
that company she inherited many 
of her leading rdles. Performances 
in Giselle, Swan Lake, The Sleeping 
Princess, Les Sylphides, and A 
Wedding Bouquet showed the 
extent of her emotional range. 


She had instant success in New 
York in 1949, and in 1956 was 
made D.B.E. She played the 
ballerina in the first English pro- 
duction of Petroushka, 1957. 

Fonthill OR Fonthill Giffaed. 
Village of Wilts, England, 13 m. 
W.X.W. of Salisbury. William 
Beckford (q.v.), who settled here 
in 1796, built Fonthill Abbey at a 
cost of over £250,060, and disposed 
of it and the greater part of its 
contents in 1822 for £330,000. A 
second Fonthill Abbey was built 
on the same site by the 2nd 
marquess of Westminster. 

Fonvielle, Wilfrid de (1824- 
1914). A French aeronaut and 
author. Born in Paris, July 24, 
1824, he early showed a genius 
for mathematics, and became a 
teacher. His opposition to Louis 
Napoleon during the revolution of 
1848 caused his banishment to 
Algeria after the coup d'etat of 
1851, but he returned at the am- 
nesty (1859), engaged in politics, 
and studied aeronautics. During 
the siege of Paris, 1870, he made 
his escape in a balloon, and went to 
London, where he gave political 
lectures. He died April 29, 1914. 

Foochow OR Minhou. Former 
treaty port of China, capital of the 
prov. of Fukien. It stands in a 
plain surrounded by hills on the 
river Min, 36 m. from its mouth. 
The town is enclosed by old and 
crumbling walls, pierced by seven 
gateways crowned by towers. The 
suburbs lie outside the walk, and 
are almost as extensive as the town 
itself. The river is spanned by the 
bridge of Ten Thousand Ages, 
which is a marvellous example of 
Chinese engineering ; it connects 
with the island of Nan-tai, the 
European quarter. The bridge is 
supposed to be over 800 years old. 



Blargot Fonteyn. British ballerina, 
the first prodneed by the Vic-Wells 
ballet company 
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There are shipbuilding yards, an 
arsenal, a dry dock, numerous 
wharves, and a school of naviga- 
tion. The leading industries are 
connected with cotton goods, tim- 
ber, tea, paper, matches, spices, 
cereals, and ores, while there is a 
large trade with the maritime 
provinces of China. 


Food is the term applied to sub- 
stances eaten to sustain life. 
Nutrition deals with the chemical 
composition of foodstuffs, the func- 
tion of their constituents and their 
adaptation for maintaining health. 

The main activities of undomes- 
ticated animals are absorbed in the 
struggle for food. The same is true 
of man. It is only within com- 
paratively recent times that as 
many as 15 or 20 p.c. of the world’s 
population have had a reasonable 
assurance of sufficient food for 
health. The fight for food has been 
the main cause for migration of 
people and the driving force among 
the masses in great political move- 
ments when migration no longer 
offered prospects of more food. 
That was true of the French Be vo- 
lution and also of the Chartist 
movement in England. After the 
Napoleonic war the price of bread 
was so high in proportion to wages 
that the ^ children of the working 
classes in the industrial areas had 
to earn their bread or starve. 

Need for Production 

The struggle for food still exists. 
The land hunger of peasants in 
eastern Europe and elsewhere is 
due not so much to a desire to be 
landlords as to a desire for freedom 
to retain for their own needs suffi- 
cient of what they produce. In 
Asia lack of food may be the great 
world political problem of the 20th 
Century. The population is already 
more than the land, wdth primitive 
methods of cultivation, can sup- 
port, and it is estimated that hy 
1970 it will have increased hy 400 
million, equal to the population of 
^Europe. There will be an explosion 
of the population unless agriculture 
and industry are developed to 
increase home production and 
imports of food. 

A century and a half ago Mal- 
thus predicted that growth of the 
world population would outrun its 
capacity to produce food. Re- 
cently students of population 


Foochow was opened to foreign 
trade in 1842. In 1941 it was 
captured by the Japanese on 
April 21 but reocciipied hy the 
Chinese on Sept. 3. The invaders 
took it again on Oct. 8, 1944, after 
bitter fighting, and the Chinese 
regained it on May 18, 1945. Fop. 
322,725. 


changes have expressed the same 
fear. It is estimated, however, 
that with the scientific knowledge 
available it would be possible to 
produce sufficient food for three 
times the present population of 
the world. The only absolute limit 
to food production is the amount 
of solar energy the earth receives. 
Only an infinitely small percentage 
of that is transformed into the 
food people eat. Where anything 
grows, food can be produced. The 
only practical limit to food pro- 
duction is the amount of labour 
mankind is prepared to devote to 
it, and the willingness of govern- 
ments to cooperate in plans on a 
world scale to apply science to 
develop the natural resources of 
the world. 

Food to Maintain Health 
The preoccupation with food 
has developed an instinct which 
guides both men and animals in 
the selection of the kind of food 
needed to maintain health. Where 
the foods available are deficient in 
some essential ingredient, this in- 
stinct drives animals to seek what 
is deficient. Cattle grazing on pas- 
ture deficient in certain mineral 
elements eat earth rich in wffiat is 
lacking. They make long treks 
periodically to the “ salt licks.” 
Pigs kept in confinement on food 
deficient in lime dig out the lime 
between the bricks of the pens. 
This craving for w’hat is deficient 
in food is called “ pica.” Human 
beings show the same instinct. 
Food taboos and customs among 
native tribes, which appear irra- 
tional to Europeans, in most cases 
originated from observations of 
cause and elfeot. Many of these 
curious customs foreshadowed dis- 
coveries in nutritional science. It 
has recently been discovered that 
endemic goitre is associated with a 
lack of iodine. The Greeks knew 
that eating sponges and seaweed, 
which are now known to be rich in 
iodine, prevented goitre. Pregnant 


women in China ate powdered 
reindeer horns long before medi- 
cine realized that the need for 
calcium is doubled in pregnancy 
and lactation. American Indians 
knew how to cure scurvy by eating 
pine needles long before Vitamin C 
was discovered. Science has pro- 
vided an explanation for much of 
this traditional empirical know- 
ledge and cleared it of superstition. 
The principles have been elucid- 
ated and stated in exact terms 
which enable them to be applied 
with greater certainty. 

The science of nutrition which 
has made such a great advance on 
traditional knowledge began with 
Lavoisier, who lived about the 
time of the French Revolution. 
His researches proved that the 
heat needed to maintain body tem- 
perature and the energy needed 
for muscular work were derived 
from the oxidation of carbon com- 
pounds in the body, and that these 
are supplied by food. He also 
showed that the amount of oxygen 
absorbed from the inhaled breath 
and the amount of CO 2 given off 
in the exhaled breath correspond 
with the total heat and muscular 
work produced in the body. This 
discovery of Lavoisier’s made it 
possible to measure the total 
amount of energy expended by the 
body under various conditions of 
external temperature and amount 
of work done. Tlio next step was 
to find out how much energy was 
available in foodstuffs. Liebig, a 
German chemist who had studied 
in Paris, took the lead in devising 
chemical methods for determining 
the amount of available energy in 
proteins, fats, and carbohydrates, 
the three constituents of food 
which yield energy, and the amount 
of each in different foods. Bio- 
chemistry was developed by the 
search for such methods of 
analysis. 

Calorimeter Experiments 
In the 19 th century, by experi- 
ments with the calorimeter, a 
knowledge of energy requirements 
of the body was obtained and the 
chemists worked out the available 
energy of different foodstuffs. By 
the end of the century it was pos- 
sible to determine the amount of 
food needed for heat and muscular 
work under different conditions. 

As protein is the m£^in con- 
stituent of living tissue, it was 
considered of special importance. 
It was thought that while fats and 
carbohydrates could supply heat, 
it was from protein that the energy 
for work was obtained. All three 
constituents can, in fact, yield 
energy for heat and consequently 
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Lora Boya Agriculture Organization, 1945-48 

Food and its constituents, their effect on human health and energy, 
the minimum requirements of the average man: these are some of 
the facts here explained by one of the world! s greatest food experts. 
See Food Control ; Food Preservation : also Fisheries ; Flour ; Fruit, etc. 
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for work, and in calculating food 
requirements they are interchange- 
able in isodynamic, i.e, equal 
energy-yielding, proportions. 

In the beginning of the present 
century it was assumed that if the 
diet yielded sufficient calories for 
heat and energy and contained 
sufficient protein for growth and 
replacement of used-up tissues, the 
needs of the body for food would be 
met. Diets were therefore calcu- . 
lated in terms of calories and pro- 
tein, and research on the physio- 
logy of nutrition was confined 
largely to studies of energy ex- 
change and protein metabolism. 
Dietetics was based on physics and 
chemistry, which indeed are the 
logical outcome of the investiga- 
tions of Lavoisier. His researches 
were not on the nutrition of the 
body. They were on the nature of 
heat and energy. He believed that 
the body obeyed the same laws of 
thermodynamics as a machine and 
used it to demonstrate the princi- 
ples which replaced the old idea of 
phlogiston {q.v,). 

Discovery of Vitamins 

In the beginning of the present 
century the physics and chemistry 
of dietetics began to be supple- 
mented by biological tests. This 
new line of investigation showed 
that foodstuffs in their natural 
condition contained substances 
now called vitamins which are as 
important for maintaining life as 
calories or proteins. It was also 
found that mineral elements were 
of greater importance than had 
been thought. Many commonly 
occurring diseases, the cause of 
which had long been a mystery, 
were found to be due to a de- 
ficiency of vitamins or of minerals 
in the "diet. This discovery of the 
vitamins and the new appreciation 
of the profound effect of food on 
health led to a great expansion of 
research on nutrition to determine 
the chemical composition of vita- 
min§, how much of each is needed 
to maintain health, and the 
amount of vitamins contained in 
different foodstuffs. In addition 
to calories and proteins food 
requirements are now stated in 
terms of a dozen or more vitamins 
and minerals. 

The constituents of food are 
usually considered as falling within 
the following groups : carbo- 
hydrates, fats, proteins, minerals, 
vitamins, and water. 

Carbohydrates contain only the 
three elements carbon, hydrogen, 
and oxygen, the two latter always 
in the same proportion as in water, 
HgO. There are three kinds of 
carbohydrates — namely, sugars. 


starches, and celluloses. Examples 
of sugars are glucose CgHigOfi, 
which occurs in fruit juices and 
also in the blood, and sucrose 
Gj 2 H 220 ii, which is found in beet 
and in sugar cane. Plants such as 
wheat, rice, and potatoes store 
their food reserves in the form of 
starch, and this provides the main 
part of our carbohydrate supply. 
Glycogen, or animal starch, is 
formed from glucose in the liver 
and muscles of living am*mals and 
acts as a reserve store of energy. 
Cellulose forms the fibrous parts of 
cereals, fruits, and vegetables. It 
is not digested by man, but it 
helps to stimulate the muscles of 
the intestine. 

Fats contain the same three 
elements as do carbohydrates but 
the proportion of oxygen is much 
lower. They consist almost en- 
tirely of the glyceryl esters of 
various fatty acids, of which the 
most commonly occurring are 
stearic, palmitic, and oleic acids. 
They contain also what is termed 
chemically “ unsaponifiable mat- 
ter,” which though it constitutes 
only 1 to 2 per cent of the fat it- 
self, is nevertheless of great nutri- 
tional importance, since any vita- 
mins which the fat contains are in 
this fraction. Fats are present in 
considerable amounts in animal 
tissues, and they occur also in 
many seeds such as cottonseed and 
linseed. As a source of energy, 
fat is the most concentrated of all 
foods. 

Proteins are essential constitu- 
ents of all plant and animal cells. 
They are highly complex com- 
pounds of amino acids, more than 
20 of which are known to the 
chemist. The composition and the 
characteristics of a protein vary 
according to the nature and the 
proportion of the amino acids it 
contains. All the proteins contain 
nitrogen in addition to carbon, 
hydrogen, and oxygen, many con- 
tain sulphur as well, and some 
contain phosphorus. \Vhilfe plants 
can manufacture proteins from in- 
organic materials (derived from the 
soil and from the air), animals 
cannot do this, and must have 
provided in their diet readymade 
proteins of plant or animal origin 
from which they can obtain the 
amino acids essential for building 
up their own body tissues. Plant 
proteins differ from animal pro- 
teins both in the number and the 
proportion of their constituent 
amino acids. Generally speaking, 
animal proteins are superior nutri- 
tionally to plant proteins, and it is 
customary to refer to the former 
as good or first-class proteins, and 


the latter as poor or second-class 
proteins. One protein will, how- 
ever, supplement another, so that 
a mixture of animal and plant pro- 
teins is biologically more valuable 
than is either class taken alone. 

Mineral constituents. In addi- 
tion to proteins, fats, and carbo- 
hydrates, foodstuffs contain var- 
ious mineral or inorganic constitu- 
ents. The following are known to 
be essential for normal nutrition, 
since they are required for struc- 
tural purposes and for the physio- 
logical functioning of the body : 
calcium, phosphorus, magnesiiim, ' 
sodium, potassium, chlorine, iron, 
copper, iodine, and manganese. 
Many of these mineral constituents 
are needed only in minute quan- 
tities, but they are nevertheless 
very important for the mainten- 
ance of physical well-being. 

Vitamins are chemical sub- 
stances present in foodstuffs in 
very small amounts which are 
necessary for health but which, 
with one exception, viz. Vitamin D, 
the human body cannot manu- 
facture for itself. That certain 
unknown substances were essential 
for the maintenance of health in 
addition to the “ classical ” nu- 
trients, protein, fat, carbohydrates, 
and minerals, had long been sus- 
pected. It was only in the second 
decade of the present century, 
how^ever, that their existence was 
definitely established. As their 
composition was unknown they 
were designated by the letters of • 
the alphabet. Vitamins A, B, C, 
etc. Originally Vitamin B was 
considered to be a single entity, 
but it is now known that several 
different substances are contained 
in the original Vitamin B. These 
include Vitamin Bj^, riboflavin, 
nicotinic acid, and pyridoxin. The 
chemical structure and properties 
of many vitamins have now been 
determined, and it is therefore 
customary to refer to them as 
specific substances, e.g. Vitamin C 
as ascorbic acid. Vitamin B^ as 
aneurin, etc. 

Classes of Nutrients 
Foodstuffs in their natural state 
contain these classes of nutrients, 
together \vith water, in varying 
proportions. Animal products, 
e.g. meat, fish, milk, and eggs, are 
rich in protein and fat, while 
plant products such as cereals are 
richer in carbohydrate than in 
protein. Animal foods contain 
the fat-soluble Vitamins A and D, 
while fruits and vegetables con- 
tain the water-soluble Vitamin C 
and Vitamin A, in the form of 
carotene. Cereals are rich in the 
B vitamins. 
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NUTRITIVE VALUE OF 100 gm. OF SELECTED FOODSTUFFS (EDIBLE PORTION)* 


. Foodstuff 

Water 

(p.c.) 

Food 

enerfiy 

(calories) 

Protein 

(fjm-) 

Fat 

im-) 

Carho- 

hydrate 

(am.) 

Cal- 

cium 

(:m(j.) 

Phos- 

phorus 

(my.) 

Iron 

(nuj.) 

Vitamin 

A 

(/.f/.)§ 

Vitamin 

B 

(my.) 

Vitamin 

C 

(m^) 

Beef . • 

Eggs 

Milk 

Cheese 

Granulated sugar . . 
Whole wheat hour . . 
70 p.c. extraction flour 
Potatoes 

Cabbage 

Carrots 

Oranges 

67 

74 

87 

89 

0-5 

11 

13 

77*8 

92-4 

88-2 

87-2 

193 

158 

()9 

393 

398 

360 

350 

85 

29 

45 

50 

18-9 

12-8 

3-5 

23-9 

0 

13 

13-1 

o 

1-4 

1-2 

0*9 

13 

11*5 

3-9 

32*3 

0 

2 

1*2 

0-1 

0*2 

0*3 

0*2 

0 

0*7 

4*9 

1*7 

99*5 

72*4 

71*6 

19*1 

.5*3 

9*3 

11*2 

11 

.54 

118 

873 

0 

38 

13 

11 

46 

39 
33 

204 

210 

93 

610 

0 

385 

100 

56 

31 

37 

23 

£? A 

2*8 

2*7 

0*07 

0*57 

0*1 

3-8 

1*8 

0*7 

0*5 

0*8 

0*4 

0 

1140 

160 

1740 

0 

0 

0 

0 

800-f- 

oooot 

190 

0*12 

0*12 

0*04 

0*04 

0 

0*56 

0*60 

0*11 

0*07 

0*07 

0*08 



0 

0 

1 

0 

0 

0 

0 

17 

52 

6 

49 
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The table above shows the 
average composition of some 
representative foodstuffs. 

Digestion. This is the process 
of breaking down food into soluble 
constituents which can be absorbed 
from the alimentary canal, and is 
done by ferments or enzymes 
which are present in juices secreted 
by glands in the lining of the canal, 
and in pancreatic juice and bile 
secreted by the pancreas and the 
liver, respectively. The pancreatic 
juice and bile pass into the duo- 
denum by special ducts. The 
enzymes act as catalytic agents, 
accelerating the breakdown of the 
ingested food material, while 
themselves remaining relatively 
imchanged. Each enzyme has a 
specific action affecting only one 
type of compound, e.g. pepsin acts 
only on protein, lipase only on 
• fat, and amylase on starch. 

Process of Digestion 

The process of digestion begins 
in the mouth, where the food is 
broken up by chewing and mixed 
with the saliva, which is secreted 
by glands in the mouth. The saliva 
is slightly alkaline and contains an 
enzyme (maltase) which breaks 
down some of the starch in the food 
into sugar. After mastication the 
bolus of food is collected on the 
tongue, which pushes it back into 
the oesophagus or gullet, while the 
soft palate is lifted to cut off the 
passage to the trachea or windpipe. 
The food passes from the oesopha- 
gus to the stomach which acts as 
a reservoir. Contractions of the 
muscular wall of the stomach 
ensure further mixing and me- 
chanical disintegration of the food, 
which at the same time is mixed 
with gastric juice secreted by the 
stomach. This juice contains 0*2 
bo 0*4 p.c. of hydrochloric acid, 
and also the enzyme pepsin, which 
is responsible for the partial 
breakdown of proteins. 

The contractions of the stomach 
wall pass the food forward to 
the small intestine and duodenum 


through the pyloric valve, a 
muscular ring at the junction of 
the stomach and intestine. This 
valve relaxes from time to time to 
allow the passage of part of the 
stomach contents. In the small 
intestine, rhyi}hmic movements of 
the walls churn up the food and 
mix them with the digestive juices, 
which include pancreatic juice and 
bile. Further digestion then takes 
place as the result of the action 
of enzymes present in these juices. 
Thus starch is broken down ^ by 
amylase to glucose, the proteins, 
already partially digested in the 
stomach, are split into still simpler 
compounds by trypsin, and fat, by 
the action of lipase from the pan- 
creatic juice together with bile, is 
emulsified and. broken down into 
soluble constituents which can be 
absorbed into the blood. 

Absorption of the digested nu- 
trients takes place mainly through 
the mucous membrane of the 
small intestine. The rhythmic 
movements of the intestine force 
the unabsorhed food material, and 
the waste matter excreted from 
the blood into the gut, into the 
large intestine. Here water is ab- 
sorbed by the walls of the gut 
and the partially dehydrated ma- 
terial passes to the rectum, from 
which it is excreted from the body 
through the anus as faeces. 

Mental Effects on Digestion 

The digestive processes are in- 
voluntary, but they are affected by 
the mind. The smell or even the 
thought of food can produce appe- 
tite and cause an outpouring of 
saliva “ making the mouth water.” 
Moreover, the movements of the 
intestine are affected adversely by 
emotions of fear, worry, and anger. 

Metabolism. In every active 
living ceU a continuous cycle of 
chemical changes is going on, com- 
pounds being built up and broken 
down, energy being liberated and 
waste material excreted into the 
surrounding fluid. These changes 
are termed metabolism. They de- 


pend on the food constituents ab- 
sorbed from the gut. When these 
pass into the blood stream soluble 
carbohydrates (in the form of 
glucose) and fat may be carried 
direct to the tissues to be oxidised 
to yield energy. If, however, 
there is already sufficient in the 
blood to meet immediate needs the 
glucose is converted to glycogen 
and stored in the liver and muscles, 
while the fat is stored as such in 
the fatty and muscular tissue. 
These stores can be mobilised as 
sources of energy when required. 

Surplus Amino Acids 

The amino acids are linked in 
certain proportions and combin- 
ations to form the characteristic 
proteins of the body. As the com- 
position of the proteins in the food 
is different from that in the body 
proteins, many amino acids are 
surplus. The nitrogen of these is 
split off and converted to urea in 
the liver and carried by the blood 
to the kidneys to be excreted in 
the urine. The remaining part is 
oxidised in the same way as the 
carbohydrates or fats to yield 
energy for work or heat. Minerals 
in excess of requirement are 
excreted in the urine or the faeces. 

While the effect of a deficiency 
of one or other of the vitamins is 
well known, the rdle that they 
play in the metabolism of th^ 
body is not yet fully understood. 

Functions of Food. From 
food the body derives energy for 
maintenance of body tempera- 
ture, muscular work, etc., and 
constructive material for growth 
and replacement of wastage of the 
tissues. Fats and carbohydrates 
are the chief sources of energy, 
while protein is the source of 
material for growth and repair of 
the soft tissues. Protein in excess 
of these requirements can, how- 
ever, be used for the purpose of 
producing energy. 

Of the minerals present in food, 
calcium and phosphorus are ^ re- 
quired in largest amount, since 
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they are necessary for the foruia- 
tion of the teeth and the skeleton. 
Sodium, potassium, and chlorine 
function in the body in various 
ways, e.g. by maintaining the 
osmotic pressure of the body 
fluids, the acidity or alkalinity 
of the various digestive juices, 
and so on. Iron is an essential 
constituent of haemoglobin, the 
red pigment of the blood. Traces 
of copper also are necessary for 
the formation of this pigment. 
Iodine is required for the secretion 
of the thyroid, though only in 
small amounts, but if these are 
not available, a serious disturb- 
ance of the metabolism occurs. 
Other minerals, such as mangan- 
ese, are required in minute quan- 
tities and the exact role which 
they play in the body is as yet 
obscure, but that they are of 
vital importance is shown by the 
fact that where they are absent 
from the diet, the metabolism 
becomes abnormal and signs of 
malnutrition appear. As in the 
case of the enzymes, each of 
the vitamins has specific functions 
to perform. When the diet, 
although adequate in other re- 
spects, is lacking in any par- 
ticular vitamin, the specific func- 
tions are not performed, and a 
disorder, characteristic of this 
vitamin deficiency, is produced. 

Vitamins A, B, C, and D 

It is known that an adequate 
supply of Vitamin A is associated 
with the capacity of the mucous 
membranes to resist local in- 
fections and with the maintenance 
of a healthy skin. It is also 
necessary for the formation of 
the visual purple of the retina, 
which is required for seeing in a 
dim light. This vitamin occurs 
in foods either as the preformed 
vitamin, or as its precursor caro- 
tene, an orange-red pigment which 
can be converted by the human 
liver into Vitamin A. This pig- 
ment is found in green vege- 
tables, and is particularly abun- 
dant in carrots. Vitamin is 
‘concerned with carbohydrate me- 
tabolism. In its absence the 
disease beri-beri occurs, which is 
characterised by lesions of the 
nervous system, the cells of which 
depend on carbohydrate for their 
energy supply. When the carbo- 
hydrate metabolism becomes ab- 
normal as the result of vitamin 
deficiency, pathological changes 
take place in the nerve cells. 
Vitamin 0 is essential for the 
formation of bones and cartilage 
and for the proper healing of 
wounds. A deficiency of Vitamin 
0 results in scurvy, a disease 


in which there is weakness and 
pain in the limbs, swelling and 
bleeding of the gums, and loosen- 
ing of the teeth. Vitamin D 
is indispensable for the laying 
down of calcium and phosphorus 
in the bones and teeth. When this 
vitamin is not available either 
because it is absent from the food 
or because the body is at the 
same time deprived of sunlight 
(which enables it to manufacture 
its own Vitamin D), rickets 
develop. In this disease, to which 
children in particular are subject, 
the bones, ovflng to lack of proper 
calcification, readily become de- 
formed. Such deformities may 
persist into adxilt life, with, in 
some cases, serious consequences 
to the individual. 

Dietetics might bo defined as 
the practical application of the 
science of nutrition. It deals with 
the amounts of each food con- 
stituent required for health by 
males and females of different 
ages and varying activities. The 
first estimates of food require- 
ments were made by ascertaining 
what people actually ate. As the 
science of nutrition developed, 
requirements ’^^ere arrived at by 
experiments in which men were 
placed in enclosed chambers 
known as respiration calori- 
meters. In these experiments the 
intake of food and oxygen was 
determined and the energy ex- 
penditure of the body, either 
active or at rest, was measured 
in terms of the heat produced. 
Similar information can be ob- 
tained by an indirect method, 
in which the amount of oxygen 
breathed in and the amount of 
carbon dioxide breathed out during 
a given period is determined. By 
such experimental methods suf- 
ficient data have been obtained 
to estimate with some degree 
of accuracy the amount of poten- 
tial energy which must be supplied 
in the food to meet the require- 
ments of the body for heat and 
muscular work. 

The Calorie as the Unit of Energy 

The unit used in measuring the 
potential energy of foods is the 
calorie, which is the amount of 
heat required to raise 1,000 gm. 
of water 1° 0. We know from 
experimental data the amount of 
heat given out by the different 
classes of foodstuffs when they 
are burned. One gram of protein 
and 1 gm. of carbohydrate each 
yield approximately 4T calories, 
while 1 gm. of fat yields 9*3 calories. 
Since the proportions of these 
constituents in the various food- 
stuffs are known, the energy 


value of a food can readily be 
calculated. It is evident that 
foods containing much fat will 
have a high calorie value, while 
succulent foods, such as fruit 
and green vegetables, will supply 
very little energy. 


Variation in Calorie Requirements 
The calorie requirement of 
men is as a rule greater than that 
of women, hut the requirement 
of individuals is dependent on the 
amount of muscular w^ork which 
they perform. The following table 
shows the variation in calorie 


requirements of men engaged in 
different types of employment. 


Calories per dag 
Very heavy work (coal 

miners, lumbermen) 4,000-6,000 
Heavy work (stone- 
masons, dock work- 
ers) 

Moderately heavy 
work (carpenters, 
shoemakers) 

Sedentary work 
(clerks, tailors) 


3.000 - 4,000 

3.000- 3,500 

2.000- 2,500 


Though the requirements for 
various other nutrients cannot 
yet be estimated with any great 
degree of accuracy, it is possible 
from the available evidence to 
state what amounts of the essential 
food constituents should be in- 
cluded in practical diets to main- 
tain well-being. 

Economics of Food. In the 
19th century the food problem in 
Europe was one of finding suf- 
ficient food to satisfy hunger. 
In England in the early 19th 
century, the price of a 4-lb. loaf 
rose as high as Is. 6d., and wages 
were very low'. After the repeal 
of the Corn Laws in 1846, cheap 
wheat came in from the virgin 
lands of H. America. By the end 
of the century the price of a 4-lb. 
loaf was 5d,, and wages were 
almost double what they had been 
in the early part of the century. 

Almost all the working class 
could obtain sufficient bread and 
it was thought that the political 
and economic problem of food 
was solved. But the discovery of 
vitamins led to investigations 
into the adequacy of diets for 
health. It was found that even 
in the wealthiest countries, such 
as the U.S.A. and the U.K., nearly 
one-tliird of the population did 
not enjoy a diet on the health 
standard. This was duo to the 
fact that foodstuffs rich in pro- 
teins, vitamins, and minerals are 
more expensive than those which 
are poor in these constituents. 
Consequently the lower the family 
income the greater is the propor- 
tion of these cheap and less 
nourishing foods in the diet. 
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The following list, compiled by 
G. Morgenstern, shows the cost in 
pence of 1,000 calories of some 
common foods m Jan., 1946. 


Bread . . . . . . 2-0 

Margarine . . . . 2-1 

Sugar . . . . . , 2'3 

Potatoes .. .. .. 4‘1 

Butter .. .. .. 5‘9 

Cheese . . . . . . 7*0 

Beef .. .. .. 9‘6 

Milk (fresh) .. .. 12*9 

Eggs (fresh) . . . . 25*5 

Vegetables and fruit . . 40-100 


After the world economic crisis 
of 1929-33, which led to large- 
scale unemployment, with result- 
ing decrease in purchasing power 
of the working classes, the price 
of foodstuffs fell below the cost 
of production, bringing ruin to 
farmers. In Europe and in N. 
America, government measures 
were introduced in an attempt to 
restrict production and imports 
in order to raise prices. But at 
the same time it was known that 
more than half the world’s popula- 
tion suffered ill health due to lack 
of sufficient food. At the League 
of Nations assembly in 1935, 
proposals were put forward for a 
plan for the “ marriage of health 
and agriculture,” i.e. to increase 
consumption among the badly 
fed people of the world and 
so provide a market for all the 
foodstuffs produced. An inter- 
national committee of economic, 
agricultural, and nutrition experts 
was set up to investigate the food 
and a^icultural problems. This 
committee made certain recom- 
mendations, including the setting 
up of national committees by 
each of the governments adhering 
to the League to investigate the 
food position. A meeting of 
representatives of the committees 
of 20 governments was held in 
1938. The outbreak of war in 
1939 brought this movement to a 
close. In 1943, President Roose- 
velt invited the United Nations 
to send representatives to a 
conference at Hot Springs to 
consider what measures should be 
taken to bring about freedom from 
want of food to all men in all 
lands. A report of the com- 
mittee led to the setting up of the 
Food and Agriculture Organiza- 
tion (q.v.) of the United Nations. 

Wartime Fall in Production 
Uuring the Second Great War, 
owing to the fall in food production 
on the continent of Europe and 
in certain parts of Asia, and also 
to difficulty in transport, there 
was a shortage of food in many 
(30iuitries. The shortage became 
more acute after the war finished, 
owing largely to the disastrous 


world harvests of 1945. This 
post-war food crisis in the war- 
devastated countries w'as dealt 
with by Unrra (q.v.) and later by 
the International Food Council 
set up in 1946 by the Food and 
Agriculture Organization. 

War has always been accom- 
panied by an increased demand for 
food and followed, as after the 
First Great War, by decreased 
demands and a resulting fall in 
price. Other factors such as good 
and bad harvests, level of unem- 
ployment, etc., also affect prices. 
In nine of the ten years between 
1928 and 1938 the price of wheat 
in the world market fluctuated 
by over 70 p.c. This fluctuation 
in price is the bane of agricultural 
producers. In recent years several 
governments have attempted to 
stabilise prices. But the food and 
agriculture problem is interlocked 
with industry, trade, and inter- 
national finance, and cannot be 
solved by measures dealing only 
with food and/or agriculture. 
The provision of a food and 
health standard depends as much 
upon the industrialisation of un- 
developed countries, where hunger 
and malnutrition e::^ist, as upon the 
development of agriculture. The 
economic problems of food pro- 
duction and consumption must 
be studied in the light of these 
wider issues. 

Food, Inspection of. Govern- 
ment service in Great Britain, 
the U.S.A., and other countries 
maintained to ensure that food 
supplied to the public reaches 
defined standards of composition, 
purity, and soundness. An Act to 
make the adulteration of bread 
illegal was imsscd in Great Britain 
in 1836, since when a number of 
Acts dealing either with particular 
commodities or with food as a 
whole, as well as sections of general 
Public Health Acts, have made 
more stringent the regulations 
governing the sale of foodstuffs, 
and extended the powers and 
duties of authorised insijeetors to 
see that the regulations are carried 
out. 

These various enactments were 
consolidated in the Food and 
Drugs Act of 1938 which brought 
under one comprehensive act all 
aspects of food and drug inspection, 
including the treatment of unsound 
food, precautions to be taken 
against food poisoning, purity of 
milk, hygienic condition of dairies, 
markets and slaughter houses, cold 
stores, etc. The ministry of Health 
is the responsible authority, the 
minister having power to make 
and necessary regulations. 


In all counties and in the larger 
towns there are food and drug in- 
spectors, who are sometimes also 
sanitary inspectors and inspectors 
of weights and measures. All 
county councils must, and large 
towns may, appoint a duly quali- 
fied public analyst who must be a 
highly skilled chemist holding 
special diplomas such as the fel- 
lowship of the Royal Institute of 
Chemistry in this branch. The in- 
spectors have statutory powers to 
take samples wdiich they submit to 
the public analyst, who examines 
them and issues an appropriate 
certificate showing whether or not 
the sample is satisfactory. If it is 
not, then legal proceedings may be 
taken against the vendor, the 
manufacturer, or the distributor 
according to the circumstances. 
Other duties of the inspectors in- 
clude the examination of meat, of 
slaughter houses, meat markets, 
etc. ; this branch calls for posses- 
sion of a special diploma. All local 
authorities have a medical officer 
of health w'ho is concerned with 
some aspects of food inspection 
and' may impound food which he 
has reason to think is likely to 
cause poisoning. 

Injecting Food from Abroad 

Under the Food and Drugs Act, 
port authorities, customs and 
excise officers, and medical officers 
of health for the port have to 
supervise food arriving in Great 
Britain. Such food is inspected, 
sampled, and analysed, or exam- 
ined bacteriologicaily. In dealing 
with food, port officials combine 
three distinct functions : the ex- 
clusion of diseased or unsound 
food, the collection of customs dues 
on dutiable foods or constituents, 
and the enforcement of regulations 
as to composition or purity. 

Most civilized countries have 
pure food laws and systems of in- 
spoetion much on the same lines as 
those in Groat Britain. In the 
U.S.A. a Federal Food and Drugs 
Law^ has superseded many of 
the individual state laws ; that 
country has a very thorough sys- 
tem of meat inspection. In the 
Netherlands and in Switzerland the 
examination of milk and dairy pro- 
ducts is particularly effective, being 
accomplished largely by regional 
laboratories so situated that it is 
possible to bring in all samples 
quickly— a matter of importance 
in controlling the bacteriological 
condition of milk supplies. France 
has very well developed inspection 
of meat and slaughter houses, and 
very numerous detailed regulations 
for particular foods and wines, 
yonie food exjiorting cotintrics 
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inspect food for export carefully, 
e.g. meat in New Zealand, fruit 
in South Africa, in order to ensure 
that food sent abroad attains a 

required minimum standard. 

H. E. Cox, Pb.D., D.Sc., P.B.I.C 

Food, Ministry of. British 
government department respon- 
sible for controlling and distribut- 
ing the nation’s food. During the 
First Great War no attempt was 
made to control food consumption 
until Dec., 1916, when a food con- 
troller was appointed ; the main 
energies of his department were at 
first devoted to exhortation. The 
success of the U-boat campaign 
necessitated sterner measures. 
Lord Rhondda took office as food 
controller in the following June. 
District food offices closed at the 
end of 1920, the ministry of Food 
in March, 1921. 

A new ministry of Food was form- 
ed on Sept. 8, 1939, out of a depart- 
ment which had been operating 
since 1936. The first minister was 
W. S. Morrison ; Lord Woolton’s 
administration, April 3, 1940, until 
Nov., 1943, placed the ministry 
on a sound basis. 

The ministry, whose powers 
were derived from the defence 
regulations, operated, wherever 
possible, with or through existing 
traders, but maintained a network 
of local offices. Its functions were 
to ensure adequate supplies of 
foodstuffs, distribute them equit- 
ably, and control prices. In addi- 
tion to the purchasing and distribu- 
tion of foods for the general pubhc, 
the ministry’s work included the 
administration of a welfare food 
service to expectant mothers and 
children under 5. The ministry 
was wound up, and its residuary 
duties were taken over by the min- 
istry of Agriculture and Fisheries, 

in 1956. . , „ 

Food and Agriculture 

Organization. Name of a sub- 
sidiary body of the United Nations. 
Based on plans drawn up at the 
Hot Springs Conference {q.v.) of 
1943 on world food supplies and 
distribution, it was inaugurated 
at Quebec, Oct., 1945, 42 nations 
participating, and was the first 
of the permanent international 
organizations within the frame- 
work of the United Nations to 
come into existence. The Soviet 
Union, the Ukraine, White Russia, 
and Argentina, though represented 
,by observers at the conference, 
decided not to participate in the 
organization. Its objects were to 
procure and coordinate informa- 
tion about agriculture and avail- 
able food supplies in all member 
countries, to assist in the fair 


distribution of such supplies, and, 
ultimately, to advise on crops 
needed, agricultural methods, etc., 
with a view to securing the best 
possible standard of nutrition 
for all the peoples of the world. 
iSir John Boyd Orr (Lord Boyd 
Orr), British expert on nutrition, 
professor of agriculture at Aber- 
deen university, was first director- 
general, 1945-48. 

In 1947 the F.A.O. set up a per- 
manent council whose chief duty 
was to keep under continuous re- 
view the world food situation and 
advise on emergency measures. 
Permanent headquarters of the 
body were opened in Rome in 1951. 

Food and Drugs Act. Title of 
several enactments of the British 
house of commons passed to ensure 
the maintenance of a prescribed 
standard of purity, composition, 
and soundness of food and drugs 
offered for sale in Great Britain. 
Earlier legislation of this kind was 
consolidated in the Food and 
Drugs Act of 1938. See Food, 
Inspection of. 

Food Chains. A term used 
in ecology. Animals eat plants ; 
plants, using the energy of the 
sunlight, produce food from dead 
substances. This fundamental 
difference between plants and 
animals is the fact round which 
are built not only the relations 
between plants and animals, but 
also between many groups of 
animals. One kind of animal may, 
instead of eating plants directly, 
interpose another kind of animal 
between itself and the plant. A 
man eats a sheep which has eaten 
grass ; the relation man -sheep- 
grass is then a food chain three 
links long. In the sea extremely 
long and complicated chains and 
indeed networks develop involving 
numbers of kinds of animals. 

Food Control, Organization 
of supplies and equitable distribu- 
tion of essential foods. Food 
control as currently understood 
was a product of the First Great 
War. The Allied blockade forced 
the German and Austrian govern- 
ments to organize collection from 
producers and control distribution, 
while in Great Britain the loss of 
E. European supplies and the 
submarine campaign mode it 
vital to plan imports. Lord 
Devonport, appointed food con- 
troller at Christmas, 1916, was 
succeeded in the following June by 
Lord Rhondda. The principles 
on which he worked were : (1) 

securing essential bulk supplies, if 
necessary by government pur- 
chasing, e.p. of meat and dairy 
produce from the dominions ; (2) 


giving priority of tonnage for 
essential foods ; (3) fixing maxi- 
mum prices at each stage of 
selling ; (4) eliminating specu- 

lators. Given control of supplies 
and prices at the source, distribu- 
tion could be left to traders, 
licensed, and sometimes specifically 
organized, for the purpose. 

Control of Supplies and Prices 
During the Second Great War 
nearly every country in the world 
was forced to adopt some measure 
of control based on bulk supplies, 
maximum prices, and a more or 
less flexible system of rationing. 
Food control in the U.K., although 
not complete, for bread and pota- 
toes remained unrationed, was 
generally considered one of the 
best worked out and enforced. 
Thanks to the work of the Food 
(Defence) Plans department, es- 
tablished in 1936, the machinery 
was ready to be set in motion when 
war broke out. When supplies 
from the Far East had been cut off 
and shipping lanes lay exposed to 
attack from Europe, supplies, 
distribution, prices, and con- 
sumption had to be subjected to 
controls of severity never con- 
templated before the war. 

Production. Domestic agri- 
culture was required to yield the 
maximum for direct human con- 
sumption while replacing as far as 
possible the feeding stuffs, fruit, 
eggs, etc., which virtually ceased 
to be imported owing to limited 
shipping space. County war 
agricultural executive committees 
were set up. By price inducements 
and direct controls, the arable 
acreage was increased by half, the 
potato acreage doubl^, wheat 
output trebled, and vegetable 
production on farms and allot- 
ments increased many times. 
Farmers were encouraged to be- 
come self-sufficient in feeding 
‘stuffs. Nevertheless, serious reduc- 
tions occurred in livestock popula- 
tions, and it was decided that 
dairy cows should have first claim 
on available feeding-stuffs. Milk 
and millable grains were reserved 
for direct human consumption, and 
sheep and poultry populations 
declined by a quarter and the pig 
population by more than half. 

Imports. The government took 
control of imports of staple foods 
and of all food stocks in the country 
and in British hands abroad. Con- 
trol was virtually complete in 
March, 1940. For all chief foods 
the ministry of Food became the 
sole importer. Bulk purchases were 
made from overseas exporters ; 
exportable surpluses were some- 
times purchased in advance, 
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especially from the colonies. Food 
misjions were established in several 
countries, while as a member of 
the Combined Food board, the 
U.K. helped to plan the allocation 
of world supplies of scarce foods, 
itself buying on behalf of the 
board in certain markets. It was 
possible to supplement home pro- 
duction with foods economical in 
shipping space, e.g. livestock 
products, and dried goods. 

Distribution. The government 
aimed at securing maximum sup- 
plies for its controlled channels of 
distribution, and price structures 
and marketing systems were de- 
vised to this end. Eggs were 
bought from poultry keepers by 
licensed packing stations at a 
higher price than could legally be 
charged for a retail sale. Farm 
to farm sale of all grain was pro- 
hibited. Fat stock, sheep, and pigs 
could be sold only to the ministry, 
while apart from direct off-farm 
sales, all milk passed via the Milk 
Marketing board to the ministry. 
For all important foods, channels 
of trade were laid down and the 
ministry assured control by licens- 
ing pre-war traders. 

Allocating Raw Materials 

Various methods were used for 
controlling supplies, transport, and 
nutritional standards in the food- 
processing industries. Flour was 
never state owned although con- 
trol of the mills feU little short of 
state management. Sometimes 
the government owned both the 
raw materials and the finished 
products ; or it managed the 
plant direct, as in vegetable 
dehydration factories. In allocat- 
ing scarce raw materials like 
sugar, oils, and fats, the claims of 
industry had to be balanced against 
direct consumer demand. For 
instance, use of millable grains 
and the composition of national 
bread were determined by the 
government in the light of changes 
in the general grain position. For 
most foods, retailers registered 
for supplies on the basis of con- 
sumer demand with licensed whole- 
salers who were mainly established 
traders. The wholesaler then 
registered with the first-hand 
distributor on the basis of his 
retailers’ demand. The country 
was divided into nineteen divisions 
and some 1,300 local food control 
areas, within which retailers’ 
allocations were easily matched 
with consumer demands, thanks to 
ration documents and registration. 

Prices Control. “ Standstill ” 
orders which at the outbreak of 
war froze the prices of staple 
foods at their current levels were 


soon replaced by specific price 
orders for individual foods. Price 
control secured a fair share of 
food for all consumers, prevented 
inflation and profiteering. Maxi- 
mum prices and profit margins 
were fixed for all stages of dis- 
tribution. For some agricultural 
commodities there were also mini- 
mum prices to encourage produc- 
tion. Where necessary, the prices 
of staple foods were kept down by 
subsidies from the exchequer. By 
1943, 95 p.c. of the average 
household’s outlay on food was 
on controlled commodities. 

Consumption. By the end of 
1943 essential foods were rationed 
in specific guaranteed amounts, 
most other foods on the points 
and personal points rationing 
schemes which allowed freedom of 
choice. Milk, eggs, and oranges 
were subject to controlled dis- 
tribution, but potatoes and bread 
remained unrationed throughout 
the war, rationing of bread being 
introduced only on July 21, 1946. 
Extra allowances were provided 
for children, expectant and nursing 
mothers, invalids, and workers 
unable to use canteens. Supplies 
to catering establishments were 
controlled according to the number 
of meals served, to meet the 
requirements of floating popula- 
tions. No ration coupons had to 
be given up for meals, but these 
were limited to three courses, with 
a maximum price of Ss. except 
in certain restaurants which were 
allowed to charge in addition a 
“ house charge ” varying from a 
few pence to 2s. 6d. according to 
their status. The provision of 
works and school canteens was 
encouraged, and support was 
given to local authorities setting 
up British Restaurants (q.v.) for the 
public. 

Unfamiliar Foods 

Food control brought some 
innovations for the consumer. 
To keep up nutritional standards, 
unfamiliar foods like dried egg 
and soya flour were distributed. 
Diet contained higher extraction 
bread and more vegetables. The 
advisory and publicity services 
of the ministry had to explain the 
necessity for such changes to the 
public. Vulnerable groups were 
given priority, even subsidised, in 
supplies of milk and vitamins. 
The prescription of minimum 
standards of composition for 
many foods and the regulation of 
labelling and advertising were 
other aspects of food control. 

Food Preservation. Methods 
of keeping food edible beyond the 
time when decomposition would 


take place if it were left un- 
treated. Preservation of food 
depends on the inhibition of 
decomposition by bacteria, moulds 
and yeasts, collectively termed 
micro-organisms, of the organic 
matter composing foods. It is 
the object of the food preserver 
so to treat his products that 
either the micro-organisms are 
killed or their development is 
arrested. 

Salting and smoking are methods 
of great antiquity, and are used in 
particular for meat and fish, which 
may be packed in salt or, after 
brining, may also be smoked by 
exposure to the smoke of smoulder- 
ing wood. In canning, all putre- 
factive organisms are destroyed by 
heat after the food has been en- 
closed in hermetically sealed 
containers. 

Pasteurised Milk 

Milk is pasteurised, by two 
main methods: (1) by the 
“ holder ” method it is heated to 
138-150° F. and kept at this 
temperature for 30 minutes ; 
(2) by the high-temperature-short- 
timo process, it is heated for 15-20 
seconds to 159-8°-162°F. In 
both methods the milk is rapidly 
cooled after heating. 

Refrigeration reduces the tem- 
perature of food to the point at 
which no growth of micro- 
organisms is possible, and as long 
as this low temperature is main- 
tained, the food will keep. {See 
Cold Storage.) 

A recent development of food 
refrigeration is quick freezing ” ; 
this involves literally the quick 
freezing, particularly, of fruit and 
vegetables, as a result of which, 
when thawed out, they approxi- 
mate to the quality of the fresh 
gathered product. 

When most of the moisture is 
removed from a foodstuff (de- 
hydration) and it is thereafter 
kept dry, micro-organisms have 
no power to decompose it. Vege- 
tables, particularly potatoes, lend 
themselves to this treatment. 
Fruit and fruit pulp can be 
preserved by sulphur dioxide. 
Sugar is the preservative in jam 
(combined with reduction of mois- 
ture). Spices have a preservative 
effect, owing to their essential oil 
content. Ihckles are preserved 
by brining and fermentation during 
which lactic acid is produced. 

The use of chemical preserva- 
tives is prohibited in several 
countries and limited in Great 
Britain where, under the regula- 
tions of the ministry of "Health, 
the only preservatives allowed are 
sulphurous acid and benzoic acid. 


FOOD STORAGE 


3459 


Preservatives are permitted oaly 
in the following food and drinks : 


sausages, jam, dried fruits, fruit 
and fruit pulp, beer, cider, fruit 
juices, alcoholic and non-alcoholic 
wines and cordials, sweetened 
mineral waters, crystallised glace 
or cured fruit, sugar, cornflour, 
corn syrup, gelatine, brewed ginger 



Fool. The court fool of ancient 
time attired in his motley 
After A. Lambron 


beer, coffee extract, and pickles 
and sauces made from fruits or 
vegetables. See Canning ; Re- 
frigeration. 

Food Storage. Biological term 
for the reservation of food for use 
later when demand exceeds supply. 
The process is a biological neces- 
sity, induced by the lack of 
conformity between the variations 
in availability of food and the 
need for it. Accumulation outside 
the organism may be the result of 
anticipation of events, as in 
human societies, or of instinctive 
behaviour, as in storage of honey 
by bees and nuts by squirrels. 
Alternatively, food may be de- 
posited within an organism by 
virtue of the physiological ten- 
dencies of its cells ; this occurs 
when excess sugar in photo- 
synthesising cells of plants is 
converted into assimilation starch. 
Food storage serves in this 
instance, and in the conversion of 
sugar into glycogen in the mammal 
liver, to level down transitory 
intermittent maxima of concentra,- 
tions of soluble food so that the 
stored material may be recon- 
verted during intervening periods 
to build up concentration. Food 
stores may provide for the require- 
ments of an organism during 
dormancy, e.g. the accumulations 
in the fat bodies in frogs and 


hibernating insects. Reserves are 
laid down in stems and roots of 
woody perennial plants and in 
the rhizomes, tubers, corms, bulbs, 
etc., of others. They are provided 
in seeds, eggs, and comparable 
reproductive structures whenever 
the individual destined to develop 
from these is not nourished 
directly by the parent organism. 

Fool (Lat. wind-bag). Re- 
tainer kept in the medieval period, 
and up to the 17th century, by 
kings and nobles for their enter- 
tainment. He was licensed in the 
exercise of his antic buffoonery, his 
fooling and the shrewdness of his 
tongue, and is scarcely to be differ- 
entiated from the jester. The 
fool wore a special parti-coloured 
dress, and a cap shaped like a 
cock’s comb with ass’s ears, and 
carried a mock sceptre with a 
fool’s head carved on it, and a 
bladder at the end of a string. 

Fools, Feast of. Medieval bur- 
lesque religious festival. A survival 
of the Roman Saturnalia (g.r.), 
it was originally celebrated on the 
first day of the year. The Church, 
although originally opposed to it, 
eventually allotted special days for 
its observance. The chief charac- 
teristic was at first the inversion 
of rank. A boy or young man, 
known by such names as the 
boy bishop (q.v.) or the abbot of 
unreason (q.v.), was chosen to 
conduct the ritual ; but the cere- 
monies quickly degenerated into 
buffoonery. 

The ass, representing Balaam’s 
ass, the ass which stood by the 
manger, that on which the Virgin 
and Child fled to Egypt, or that on 
which Christ rode into Jerusalem, 
often played a part. In some places 
there was a special Feast of the 
Ass, e.g. at Beauvais, where the 
flight into Egypt was represented 
by a girl carrying a baby or doll 
and mounted on an ass, and the 
riest dismissed the congregation 
y braying three times, the people 
responding in the same fa.$hion. 
The Feast of Fools survived until 
the Reformation, and as late as 
1644 at Antibes in France. 

Foolscap. Properly, the cap 
worn by fools and jesters, usually 
conical in shape with bells fastened 
to it. It is also the common 
name for a sheet of paper, strictly 
17 ins. by 13i ins., but frequently 
smaller. This is so called because 
it had formerly a fool’s cap and 
bells for its watermark. 

Fool’s Parsley {Aethusa cyna- 
pium). Annual herb of the family 
Umbelliferae. It is a native of 
Europe and Siberia, growing 
chiefly in cultivated ground. It 


has a spindle- 
shaped root 
and a smooth 
stem about 
2 ft. high. 

The large, 
wedge-shaped 
leaves are 
much divided 
into small, 
thin seg- 
ments. The 
minute white 
flowers are massed in compound 
umbels. Though somewhat like 
parsley, it is considered that its 
nauseous odour would prevent 
any but “ a fool ” from being 
imposed upon by the resemblance. 

Foot. Lower extremity of the 
leg on which man stands or walks. 
The bones fall into three groups : 
(1) seven forming the tarsus or 
posterior part of the foot, which 
correspond to the bones of the 
wrist ; (2) the five metatarsal 

bones ; and (3) the fourteen pha- 
langes, forming the toes. The 
tarsus consists of the calcaneum, 
which is the largest bone of the 
foot and forms the heel ; the talus, 
which articulates with the tibia 
and fibula, the two smaller bones of 
the leg, to form the ankle joint ; 
and five smaller bones — the navi- 
cular, three cuneiform bones, and 
the cuboid bone. The metatarsal 
bones are elongated, and articulate 
behind with the tarsus and in 
front with the phalanges. 

The phalanges are fourteen in ' 
number, three in each of the four 
outer toes and two in the big toe. 
The foot is arched in the centre, 
the posterior pier of the arch being 
formed by the heel and the anterior 
by the heads of the metatarsal 
bones. The dropping of the longi- 
tudinal arch produces the condi- 
tion called flat foot {q.v.). The 
dropping of the transverse arch 
allows the heads of the metatarsal 
bones to crush the nerves of the 



Foot. Diagram showing the bones 
of the human foot, seen from the 
side and from above 



Fool’s Parsley, 
Aethnsa cynapium 
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part, causing intense pain. Treat- 
ment is by exercises to strengthen 
the muscles responsible for the in- 
tegrity of the arch and by aids 
placed in the shoe. Club foot 
or talipes is a deformity which may 
be present at birth or acquired 
during later life. In talipes equinus 
the heel is drawn up and the 
patient walks on his toes. In 
talipes calcaneum the toes are 
raised from the ground. In talipes 
varus the foot is inverted, the inner 
side of the foot being raised, and 
the patient walking mainly on the 
outer side. In talipes valgus the 
foot is everted, and the patient 
walks on the inner side. These 
deformities may be more or less 
corrected by massage, manipula- 
tion, the use of suitable splints or 
other apparatus, forcible wrench- 
ing, and in some cases operation. 
In claw foot, or pes cavus, there is 
an increased concavity in the arch 
of the foot. 

Foot. One of the oldest and 
commonest measures of length, 
based upon that of a man’s foot, 
traditionally the king’s. The 
English statute foot is divided into 
12 ins. In prosody, foot is the term 
applied to a group of syllables, one 
of which is stressed to mark the 
rhythm forming a part of a verse. 

Foot. Name of a British family 
Df politicians. Tsaa-c (b. 1880), a 
solicitor in Plymouth, represented 
Bodmin as Liberal M.P. 1922-24 
and 1929-35. He was secretary of 
Mines in the National government, 
1931-32, lord mayor of Plymouth 
1945-46, and in 1947 became 
president of the Liberal party 
organization. 

His son Dingle Mackintosh (b. 
1905) was educated at Bembridge 
school and Balliol College, Oxford, 
Called to the bar in 1930, he took 
silk in 1954. He was Liberal M.P. 
for Dundee 1931-45, and chairman 
of the Observer trust 1953-55 ; 
Labour M.P. for Ipswich from 1957. 
Another son, Michael (b. 1913), 
educated at Wadham College, 
Oxford, joined the Evening Stan- 
dard 1938, and was acting editor 
1942. He became a Daily Herald 
columnist 1944, joint editor of 
Tribune 1948. Under the pseudo- 
nym Cassius he wrote political 
pamphlets. He was returned as 
Labour M.P. for Devonport, 1945. 
A third son, Hugh Mackintosh (b. 
1907), knighted 1951, G.C.M.G. 
1957, was governor of Jamaica 
1961-57, of Cyprus from 1967. 

Foot - and - Mouth Disease. 

Fever affecting cattle, sheep, pigs ; 
other animals, including man, are 
liable. In Great Britain, it is 


the result of imported infection. 
When there is an outbreak, the dis- 
trict in which it appears is isolated 
by forbidding the movement of 
cattle, sheep, etc., in or out of it, 
and affected animalsareslaughteircd 
and the bodies burned, compensa- 
tion being paid by the government. 

It is highly contagious, the 
virus, which can live for four 
weeks, being readily carried by 
soil, hair, or infected milk. In ani- 
mals the virus gains entrance 
through the intestinal mucous 


Association Football. At the 
beginning of the 20th century, it 
was justifiable to refer to Associa- 
tion football as an English game. 
Forty years later, it was played 
in nearly every country in the 
world, taking hold even in America. 
Instead of showing others how to 
play, British teams had to struggle 
grimly against those of other 
countries. 

Football is still an English game, 
however, in the sense that it had 
its origin in England. It survived 
despite royal edicts forbidding the 
people to play “ such an impor- 
tune game.” Historians of the 
13th century record that “ annu- 
ally on Shrove Tuesday, London 
schoolboys went into the fields 
immediately after dinner to play 
at the celebrated game of ball.” 

Forbidden by Law 

Its popularity grew, and in 1349 
Edward III forbade it by law. 
Again, in 1389, Richard II pa.ssed 
an Act for the purpose of encour- 
aging shooting, and forbade 
throughout the kingdom “ all play- 
inge at tennis, footballe,” and 
various other games. In 1401, 
Henry IV repeated the embargo. 
In 1458 James III of Scotland 
decreed that “ footballe and golfe 
be utterly put down.” This football, 
of course, was not of the organized 
kind of today — in some matches be- 
tween rival villages, the goals were 
two or three miles apart and the 
contests went on from two o’clock 
to sunset. 

To the schools of Westminster 
and Charterhouse belongs the ma- 
jor share of the credit for the origin 
of the rules governing the associa- 
tion code, though other public 
schools played football in various 
forms, some of them differing only 
in minor degree. 

The Football Association of Eng- 
land, supreme authority of the 
game, came into being at a meet- 


membrane, but in man it is more 
often the result of direct inocu- 
lation from the saliva of infected 
animals, or from milking cows 
with eruptions on the udders. As a 
rule adult animals are not fatally 
affected, but younger animals die. 
The incubation period is a few 
days, when a slight fever is accom- 
panied by ulcers in the mouth 
and on the feet. A weak 
solution of permanganate of 
potash is a good local application. 
See Bacteriology. 


ing held in London in October 
1863. At the beginning of the sea- 
son 1866-67 only ten clubs were 
affiliated to it. The first organized 
football elub in England was one 
formed in Sheffield in 1857 ; not 
until 1866 was the first inter-city 
match played in Battersea park 
between London and Sheffield. 

In 1867 the now famous ama- 
teur Scottish club, Queen’s Park, 
Glasgow, was started by a few 
young enthusiasts. This club 
built for itself a marvellous arena, 
Hampden Park, the largest in the 
British Isles, where the England 
V. Scotland international match 
takes place every two years. The 
attendances at these matcheshave 
on occasion neared 1.50,090. 

In 1871 the association passed 
the following simple resolution : 
“ That a challenge cup be estab- 
lished, open to all clubs belonging 
to the Football Association.” The 
Association was virtually without 
funds, and the £25 needed to buy 
the uni)retentious cup was pro- 
vided by the clubs. Fifteen en- 
tered in the first year of the cup 
competition. 

In 1872 the first real inter- 
national match between U.K. 
countries was j^layed in Scotland. 
Within the next few years the 
game had progressed so much that 
internationals between England, 
Scotland, Ireland, and Wales had 
become established. 

Professionalism was officially 
sanctioned in the year 1886. In 
1888 the Football League came 
into being. At its outset it embraced 
12 clubs — -Preston North End. 
Wolverhampton Wanderers, Bol- 
ton Wanderers, Aston Villa, West 
Bromwich Albion, Everton, Derby 
County, Notts County, Burnley, 
Stoke, Accrington, and Blackburn 
Rovers. 

There are now approximately 
40,000 amateur clubs, and about 
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three-quarters of a million ama- 
teur players affiliated to the Foot- 
ball Association ; while there are 
only about 400 cliibs which engage 
professionals, to the round figure 
of 5,000. Probably two-thirds are 
part-time footballers. 

Apart from the men who are 
paid to plajT', and salaried officials, 
money cannot be made out of 
football. The big professional 
clubs may not be run for personal 
profit. Some may show a big 
balance at the end of a successfifi 
year, but every penny must go 
back to the game in some form or 
another. 

League and Cup Competitions 

In the very first season in which 
there was both a league and a cup 
competition, Preston North End 
carried off both honours, winning 
the league competition without 
losing a match, and winning the 
cup without having a goal scored 
against it in the competition. It is 
unlikely that such a dual feat will 
ever be equalled, though Aston 
Villa won the cup and the league 
championship in the same season 
— in 1895. 

The fact that the cup competi- 
tion was open, at its inception, to 
any club affiliated to the Football 
Association accoimted for the title 
Football Association challenge 
cup. It is now generally referred 
to as the English cup, despite the 
fact that Welsh clubs enter in 
goodly numbers, and that in 1927 
the trophy was taken by a Welsh 
side, Cardiff City. 

In the early days of the F.A. cup 
the final ties were played at Ken- 
nington Oval ; and in 1876, ’77, 
and ’78, it was won by the Wan- 
derers. According to the rule then 
obtaining, the trophy became the 
property of triple winners ; the 
Wanderers handed it back to the 
organizers, however, and it re- 
mained as the cup, never to be won 
outright. But it was stolen from 
a Birmingham shop window in 
1895, while on show after an Aston 
Vfila victory. Nobody, except the 
thieves, knows what happened to 
the precious piece of silver. Ano- 
ther cup was provided at a cost of 
£25, and this remained the trophy 
until 1909. In that year it was won 
by Manchester United, whose 
officials ordered an exact replica 
for boardroom decoration. The 
Football Association decided that 
this was not right. They ordered 
a new cup, at a cost of ;l^0, copy- 
righted the design, and handed the 
previous trophy to Lord Kin- 
naird, first president of the F.A., 
who had himself been in the win- 
ning side five times. 


Immediately after the First 
Great War, finals were played on 
a dub ground — that of Chelsea; 
but in 1923 Wembley was chosen 
for the final, and the biggest crowd 
which has ever assembled for any 
game turned out to see Bolton 
Wanderers play West Ham United. 
The gates of the ground were 
rushed, and tens of thousands 
hustled through without paying, to 
take up positions on the actual 
playing pitch. That scene brought 
a new cup final era — admission by 
ticket only, with the tickets 
limited to a trifle less than one 
hundred thousand. It is no 
unusual thing for cup final ticket 
applications to number over half 
a million. {See Association Cup.) 

From the original twelve, the 
Football League gradually grew in 
numbers, and in 1892 a second 
division was formed. For a short 
while promotion from and relega- 
tion to this second division was 
decided by test matches, played 
at the end of each season, between 
the lowest pair of the top class and 
the leading pair of the second 
class. In due course, however, 
these test matches were abolished, 
and promotion for the two top 
clubs of the second division and 
relegation for the two lowest clubs 
in the first division at the end of 
each season became automatic. 

League Organuation 

Football League membership 
increased to twenty-two per sec- 
tion immediately after the First 
Great War, and two new sections, 
southern third and northern third 
came into being, with automatic 
promotion and relegation ; the 
1950s brought further changes in 
organization. Starting with 1924, 
Huddersfield Town won the first 
division championship in throe suc- 
cessive seasons, being the first club 
to do this. Arsenal equalled this 
feat in the 1933-34-35 seasons. 

Much the same system, so far 
as promotion and relegation are 
concerned, was adopted in Scot- 
land, with interruptions from time 
to time in the relegation and 
promotion regulations. Scotland 
also introduced an annual knock- 
out cup competition very much on 
English Hnes, and, in 1946, a 
league cup competition. 

On terms arranged between 
League clubs a player may be 
transferred from one to another, 
though no player can be trans- 
ferred unless he is willing. If he 
does move, he can be paid only 
what is called presumed accrued 
share of the benefit money which 
he would have received from the 
transferring club if he had stayed 


for the quaUfjung five-year period. 
As there are maximum wage rules 
no player is better off financially 
so far as direct remuneration for 
playing the game is concerned, by 
changing from one club to another. 

A player is eligible to play in 
league games immediately his sign- 
ing for the club has been registered, 
but his signing must have been 
registered for 14 days before a 
player may play in the F.A. cup 
competition ; and in the latter 
competition a player is not allowed 
to play for more than one club in 
any one season. 

In 1905 Middlesbrough paid the 
first £1,000 fee to secure the 
services from Sunderland of Alf 
Common. Since then the fees paid 
for star players steadily increased ; 
£10,890 for David Jack (1928) ; 
£20,000 for Tommy Lawton (1947); 
£26,000 for Eddie Quigley (1949) ; 
£30,000 for Trevor Ford (1950) ; 
£34,000 for J. SeweU (1951). 
Attempts to limit transfer fees 
have been made from time to time. 
No part of the fee is paid to the 
footballer himself; although in 
1957 it was proposed that a trans- 
ferred player should receive a 
percentage of the fee. 

Association Rules. The game 
is played on a ground marked as 
shown below. The circumference 



Football. Diagram showing lines 
and dimensions of Association foot- 
ball gtonnd 


of the ball must not be more than 
28 ins. nor less than 27 ins. The 
weight at the start of the game 
must not he more than 16 oz. nor 
less than 14 oz. 

The game is played by two 
teams, each consisting of not more 
than 11 players, one of whom is 
the goalkeeper. One of the other 
players may change places with the 
goalkeeper during the match, pro- 
vided notice be given to the 
referee before such change is 
made. Apart from the goal- 
keeper, a team can be made up 
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Football. The Association game. 1. Scoring a goal. 2. Breasting. 3. Head- 
ing. 4. Dribbling down the wing. 5. Goalkeeper saving a good shot. 6. Over- 
head clearance. 7. A throw-in. 8. Combination. 9. Punching clear 


in any way in the positional sense. 
A goalkeeper must wear distinc- 
tive colours, and no player may 
wear anything which is dangerous 
to another player. 

The appointed referee must 
enforce the laws and decide any 
disputed point. His decision on 
points of fact connected with the 
play must be final so far as the 
result of the game is concerned. 
His jurisdiction begins from the 
time he signals the kick-off, and 
his power of penalising extends to 
offences committed w&n play has 
been temporarily suspended, or 
when the ball is out of play. He 
must, however, refrain from penal- 
ising in cases where he is satisfied 
that by doing so he would be 
giving an advantage to the 
offending team. Two linesmen 
should also be appointed, whose 
duty (subject to the decision of 
the referee) is to indicate when the 


ball is out of play, and which side 
is entitled to the comer-kick, 
goal-kick, or throw-in. 

The duration of the game is 
two equal periods of 45 minutes 
unless otherwise mutually agreed 
upon, subject to allowances being 
made in either period for all time 
lost through accident or other 
cause, the amount of which is a 
matter for the discretion of the 
referee ; and that time must be 
extended to permit of a penalty- 
kick being taken at or after the 
expiration of the normal period. 

At the beginning of the game, 
choice of ends and the kick-off is 
decided by the toss of a coin. The 
team winning the toss has the 
option of choice of ends or the 
kick-off. When re-starting after 
half-time, ends are changed and 
the kick-off taken by a player of 
the opposite team to that of the 
player who started the game. 


The ball is out of play when it 
has wholly crossed the goal-line 
or touch-line, W'hether on the 
ground or in the air, and when the 
game has been stopped by the 
referee. A goal is scored when the 
whole of the ball has been properly 
propelled over the goal-line, be- 
tween the goal-posts and under 
the cross-bar. The team scoring 
the greater number of goals during 
a game is the winner. 

A player is off-side if he is 
nearer his opponents’ goal-line 
than the ball at the moment the 
ball is played unless : (a) he is in 
his own half of the field of play ; 
(6) there are two opponents nearer 
to their own goal-line than he is ; 

(c) the ball last touched an oppo- 
nent or was last played by him ; 

(d) he receives the ball direct from 
a goal kick, a corner kick, a throw- 
in, or when it is dropped by the 
referee. (It is not an offence for 
a player to be in an off-side posi- 
tion. He can be off-side only if 
interfering wdth the jfiay of an 
opponent or seeking to gain an 
advantage.) 

Eules Relating to Penalties 

A player is ])enalised if he in- 
tentionally ; (a) kicks, strikes, or 
jumps at an opponent ; (b) trips, 
including throwing or attempting 
to throw, an opponent by use of 
the legs, or by .stooping in front or 
behind him ; (c) handles 
i.e. carries, strikes, or pib^fete it 
with the hand or arm (this does 
not apply to the goalkeeper within 
his own penalty area). 

There arc several other offences, 
some punishable by free kicks from 
which goals may be scored direct, 
and others by indirect free kicks, 
from which goals can bo scored 
only if the ball is touched by a 
second player. Most offences by 
defenders, in the penalty area, are 
punished by the award of a T>enalty 
kick, during the taking of which 
all players, except the kicker and 
the goalkeeper, must stand outside 
the penalty area, and outside the 
arc of the circle. The goalkeeper 
must stand, not moving his feet, 
under the cross-bar, until the ball 
is kicked from the penalty spot. 
When free kicks are taken all 
opposing players must stand at 
least ten yards from the ball, un- 
less they are on their own goal-line 
between the goal-posts. A player 
taking a free kick or a corner kick 
must not play the ball a second 
time until it has been played by 
another player. 

When the whole of the ball passes 
over a touch-line, cither on the 
ground or in the air, it is thrown in 
from the point whore it crossed the 
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FootbalL The Eugby game. 1. Passing on being tackled. 2. Taking a pass. 
3. A drop kick. 4. A tackle. 5. Scoring a try. 6, Place kicking. 7. A dash 
for a try. 8. Making a mark. 9. A scram 


line, in any direction, by a player 
of the team opposite to that of the 
player who last touched it. If the 
ball is improperly thrown in, the 
throw-in shall be taken by a player 
of the opposing team. When the 
whole of the ball passes over the 
goal-line, excluding that portion 
between the goal-posts, either in 
the air or on the ground, having 
last been played by one of the 
attacking team, it is kicked direct 
into play beyond the penalty area 
by a player of the defending team. 
If the ball is not kicked beyond 
the penalty area, i.e. direct into 
play, the kick shall be retaken. 
If a player taking a goal kick 
plays the ball a second time after 
it has passed beyond the penalty 
area, but before it has touched or 
been played by another player, 
an indirect free kick is awarded to 
the opposing team, to be taken 
from the place where the infringe- 
ment occurred. 

When the whole of the ball 
passes over the goal-line, excluding 
that portion between the goal- 
posts, having last been played by 
one of the defending team, a 
member of the attacking team takes 
a corner kick. A goal may be 
scored direct from such a kicl?:. 

George F. Allison 

Bibliography. Football, A. Budd, 
C. B. Fry, T. A. Cook, B. F. 
Robinson, 1887 ; Association Foot- 
ball, J. L. Jones, 1904; Annals 
of the Corinthian F.C., B. 0. 
Corbett, 1906 ; Football, H. Chap- 
man, 1930 ; Fifty Years of Foot- 
ball, Sir F. Wall, 1935 ; Inside 
Story of Football, G. F. Allison, 
1938 ; Football Ambassador, Eddie 
Hapgood, 1946. 

Rugby Football. It is to one 
William Webb Ellis, a boy at 
Rugby School, who, in 1823, 
“ first took the ball into his arms 
and ran,” that the beginning of 
Rugby football is usually credited. 
Sixteen years later, Albert Pell, 
an old Rugbeian, introduced the 
game at Cambridge, where in 1848 
a not very successful meeting of 
interested parties was held in an 
endeavour to frame a code of rules. 

Developed by the Schools 

Other schools were gradually 
adopting the Rugby game, notably 
Marlborough, an offshoot of Rugby, 
founded in 1843, and Cheltenham, 
which can claim to be the origin- 
ator of the numerical scoring 
system, this being generally 
adopted in 1886. From the Old 
Boys’ team of the now defunct 
Blackheath school, the old Black- 
hoathens, there - ai'ose, in 1862, 
the Blackheath R.U.F.C,, first 
acknowledged club in the game. 
Richmond followed in 3863 (the 
year of the first Blackheath v. 


Richmond match), and then came 
Manchester, Bath, Bradford, 
Liverpool, Harlequins (known as 
Hampstead until 1870), Wasps, and 
other formations. In 1869, Oxford 
University took up the game, and, 
in 1870, at Auckland, Rugby first 
appeared in New Zealand. 

On Jan. 26, 1871, a red letter 
day, Blackheath, Richmond, Wel- 
lington College, Guy’s Hospital, 
Harlequins, King’s College, S. 
Paul’s, Civil Service, Marlborough 
Nomads, Queen’s House, West 
Kent, Wimbledon Hornets, Gyp- 
sies, Clapham Rovers, Flamingoes, 
Law, Lausanne, Addison, Mohicans, 
and Belsize Park met in London to 
found the Rugby Union. On March 
27, 1871, came the first inter- 
national, at Raeburn Place, Edin- 
burgh, when Scotland beat Eng- 
land by one goal and one try to 
one try. Teams were then 20 a 
side — made up of 13 forwards. 


three half-backs, one three-quarter 
and three full-backs. 

In 1871-72 Oxford and Cam- 
bridge met for the first time, and, 
in 1873, the Scottish Union was 
formed, the Irish following in 1879, 
the Welsh in 1880. 

In 1875 it was decicied that 
should no goal be kicked, or should 
an equal number of goals be kicked 
by both sides, matches were to be 
decided by a majority of tries. 
Previously no match could be won 
unless a goal was actually kicked, 
unconverted tries not counting 
in the reckoning. 

In the same year Oxford and 
Cambridge took the field 15 aside 
instead of 20, a step which was 
followed for internationals in 
1877, the year of the birth of 
Rugby in France, and also that of 
the first Navy-Army match. 

Gradually the game became 
more open and less of a rough-and- 
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tumble, a big improvement coming 
in 1881 when three three-quarters 
were first seen in international 
matches, but a bigger stride still 
was due to the Oxford sides of 
1881-83 when the art of the half- 
back passing game was brought 
out by Alan Rotherham. 

In 1885 Paris R.F.C., the first 
French team to cross the water, 
appeared against the Civil Service 
at Dulwich, but more important 
still was the introduction in the 
same season by the Cardiff club 
of the four three-quarter line-up, 
though this was not generally 
adopted until 1893-94. 

First British Visit to Australasia 

The first British touring team 
visited Australasia in 1888, a New 
Zealand side, known as the 
Maoris, paying a return visit the 
same year, and then, in 1890, the 
International Board was formed. 
This board nowadays consists of 
10 representatives, four from the 
Rugby Union (never the “English” 
Rugby Union), and two each from 
the Scottish, Irish, and Welsh 
Rugby Unions. 

To Rosslyn Park (founded in 
1879) goes the honour of being 
the first club to make an official 
trip to France — in 1893, when it 
beat the Stade Frangais by three 
goals and three tries to nil. 

For some time already there 
had been discussion concerning 
the payment of “ broken time ” 
to players, who, by force of 
circumstances, had to sacrifice 
pay to take off the time to travel 
to and take part in, matches. 
The Rugby Union considered the 
matter at a very long and spirited 
meeting, but the voting went 
against payment, the result being 
the so-called split and the forma- 
tion of the Northern Union Foot- 
ball League (now the Rugby 
League), with its 13-a-side teams 
and its own code of playing laws. 

In 1902 Canada sent over her 
first representatives to the U.K., 
and in the 1905-06 season came 
the first meeting of England and 
France. That season, too, new 
scoring values were adopted ; and 
a New Zealand team under Dave 
Gallaher arrived in Britain, shaking 
up the home players and returning 
with a record of thirty-two wins 
against one defeat, and a score of 
868 points to 47. 

The visit of Paul Roos’s South 
Africans of 1906-07 helped still 
more, and there followed the 
Adrian Stoop era in English 
Rugby. This farsighted genius of 
the game, first with his own club, 
the Harlequins, and then with the 
English fifteen, adopted and im- 


proved a new style of play and for 
some years the Englishmen carried 
almost everything before them. 

More spectacular play meant 
greater popularity amongst the 
watching public, and this led to the 
purchase, in 1907, of the Rugby 
Union ground at Tvnekenham, 
the first match there being played 
between Harlequins and Richmond 
on the first Saturday in Oct., 1909. 
The opening international was 
England ' d . Wales in Jan., 1910, 
England winning by eleven points 
to six and scoring direct from the 
kick-off. Stoop caught the ball 
from this kick and, after a short 
run, started a movement which 
finished in the scoring by F. E. 
Chapman of Westoe of the first 
Twickenham international try. 
Twickenham accommodates over 
70,000 spectators. 

After the 1914-1918 war, came 
a run of English successes, usually 
called the W. W. Wakefield era. 
It was chiefly remarkable for a very 
highly specialised type of fast and 
intelligent forward play in conjunc- 
tion with one of the best pairs of 
half-backs the game has ever 
produced, C. A. Kershaw and 
W. J. A. Davies. C. G. Porter’s 
New Zealanders arrived in 1924, 
played 30 matches and won them 
all. The same year the home 
countries under R. Cove-Smith, 
visited S. Africa, registering nine 
wins, nine losses, and three draws 

Seven-a-Side at Twickenham 

In 1926 another New Zealand 
team, this time the Maoris, eani» 
over to win 22 of their 31 matches. 
That year, too, was the first in 
which the seven-a-sides wore 
played at Twickenham. Also the 
laws of the game were redrafted. 

After an Australian touring side, 
the “ Waratahs,” led by A. C. 
Wallace (winning 24, losing five, 
and drawing two) had paid the 
home countries a visit in 1927, 
D. J. MacMyn of Scotland cap- 
tained a British side to the 
Argentine. Here they won all of 
their nine matches, scoring 295 
points against nine. Then in 
1930 another home touring party, 
captained by F. D. Prentice, went 
off to Australasia, winning 20 and 
losing eight matches. 

In 1931-32 camf3 the third 
South African visit, B. L. Osier 
captaining a side which relied 
almost entirely on a fine pack 
of forwards for its results. It 
achieved 23 wins and two draws, 
against only one loss, at Leicester, 
to the 'combined Leicester and 
East Midlands team. 

In 1931 occurred the split with 
France, owing to a difference of 
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opinion somewhat similar to the 
1893 dispute at home. Not until 
the opening months of the Second 
Great War was this disagreement 
finally resolved. 

The first official trip to the 
U.S.A. was made, in 1934, W J 
Leather taking over the Cam- 
bridge University team, which 
played four matches and won 
them all with ease, causing a 
sensation by speedy running and 
open methods. 

Then in 1935-36 came yet 
another New Zealand trip to this 
country, J. E. Manchester leading 
a side which won 24 matches, 
drew one, and lost three, going 
down before Swansea, Wales, and 
England. To Swansea, the “ All 
Whites,” thus went the honour of 
being the first home club to defeat 
a New Zealand touring team. 

The Calcutta Cup 

In 1879 the original Calcutta 
Football club was disbanded, 
and to mark this occasion it 
presented a cup to the Rugby 
Union to be x)layod for annually 
between England and Scotland, 
a game generally accepted as the 
greatest of the year. The famous 
Barbarian club came into exist- 
ence in 1890. Since then it has 
gone from strength to strength, 
and to bo a Barbarian, which can 
happen only by invitation, is the 
ambition of every player. 

Rugby Union Rulks. The 
game of Rugby is played between 
two teams of 15 a side. It is played 
with an oval ball, 11 to llj inches 
long, 24 to 25 i inches in circum- 
ference, and weighing 13 J to 15 
ounces. Usually a 15 consist of 
eight forwards, two half-backs, 
four three-quarters, and a full- 
back, the last seven being known 
as the backs as o})posed to the 
rest, the forwards. The normal 
line-up is as follows : 


Full-back. 


IllKht wing three-quarter. 
Right centre three-quarter. 
Left centre three-quarter. 
Left wing three-quarter. 

Stand-off (or outHlde) half. 
Scrum (or iuBido) half. 


3 ^ 


f I'’lank front row forward. 

Middle front row forward 

(“ hooker ”). 

Flank front row forward. 

Second row forward. 

, Second row forward. 

, Outside back row forward 

(*' winger "). 

Middle back row forward. 

Outside back row forward 

(“ winger 


This gives the S-2™*3 “pack” 
of the forwards, though there is 
quite a common variation, 3-4-1, 
There is also an outside variation, 
emanating from New Zealand, iff 
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which the outside half becomes the 
1st five-eighth, and one of the 
centres the 2nd five-eighth, thus 
leaving only three three-quarters. 

The game is played on a 
ground marked out as shown 
below, and is controlled by a 

at the 

opposite encr 


Hair Way Lins 
tQ yards Line 


Yoras I me 


In Goal 

Dead Ball Line 
---75 Yards -- 


Football. Plan of Rugby football 
ground 


referee, assisted by two “ touch 
judges,” whose duties include the 
marking by upraised arm and 
flag of the places where the ball, 
or player carrying it, crosses the 
touch-lines in the course of play. 
The referee is the sole timekeeper 
and judge of fact. 

Duration of Play 

Play is divided into two halves 
of not more than 40 minutes each, 
with a five-minute interval during 
which the teams change ends. 
The start of a game is known as 
the kick-off, the end as no-side. 
The run of play depends almost 
entirely upon the laws of on-side 
and ofi-side, a broad interpreta- 
tion of these laws in Rugby 
being that a player must never 
be in front of the ball or of a 
member of his own side who is 
carrying it. Ror in Rugby football 
the use of both hands and feet is 
permitted. Including as it does 
the tackle and the scrummage, as 
well as open running and inter- 
passing of the ball from one player 
to another, it has been described 
as two kinds of game in one, for 
it allows for skill, tactics, and 
speed as well as actual physical 
contact of the players ; and 
though there is a long and elabor- 
ate code of laws, much of the fair- 
ness and good feeling of the game 
depend upon unwritten law, and 
therefore upon the honesty and 
good sportsmanship of the in- 
dividual player. 


The primary object of the game 
is the scoring of a try, which is 
obtained when an attacldng player 
first grounds the ball in his op- 
ponents’ in-goal {see plan). This 
try can then be converted into a 
placed goal if any player in the 
attacking team kicks the ball 
by a so-called place kick over the 
opponents’ cross-bar without its 
touching the ground or any player 
of either team. A goal is scored 
if the ball has crossed the bar, 
even though it may have been 
blown back afterwards, and 
whether it has touched the cross- 
bar or either goalpost or not. It is 
also a goal the ball passes be- 
tween the imaginary lines of verti- 
cal continuation of the goalposts. 

Scoring Points 

Other methods of scoring are 
the dropped goal, made when a 
player drop lacks the ball over 
the cross - bar during the run 
of play, the goal from a free 
kick (this is the “ mark ”), and 
the penalty goal. Either of these 
last two can be taken by means 
of a drop or a place lack. There 
is also the very rare “ penalty 
try ” awarded at the referee’s 
discretion. The following are the 
point values : 

A try . . . . . . 3 points 

A goal from a try (in which 
case the try shall not 

count) 5 points 

A goal from a free kick, or 
penalty kick (whether 
placed or dropped) . . 3 points 

A dropped goal otherwise 

obtained . . . . 3 points 

A place kick is made by kicking 
the ball after it has been placed 
on the ground for that purpose. 

A drop kick is made when a 
player in possession of the hall 
lets it fall from his hand or hands 
to the ground, and kicks it at the 
first rebound as it rises. 

A free kick is a kick allowed for 


5 points 


3 points 
3 points 


a “ fair catch.” 

A penalty kick is a kick awarded 
to the non-ofiending team by 
reason of the infringement of the 
laws by their opponents. 

Both “ free ” and penalty ” 
kicks may be taken by place 
kick, drop kick, or “ punt.” 

A punt is made when a player in 
possession of the ball lets it fall 
from his hand or hands, and kicks 
it before it touches the ground 
(no kind of a goal can be scored by 
this means). 

A tackle occurs when the holder 
of the ball in the field of play is 
held by one or more players of the 
opposing team so that, while he 
is so held, there is a moment when 
he cannot pass or play the ball, 

A scrummage, which can take 
place only in the field of play 


(not in-goal) is formed by one 
or more players from each team 
closing round the ball when it is 
on the ground (this is the loose 
scrum) ; or by players of each 
team closing up in readiness to 
allow the ball to be put on the 
ground between them, in accord- 
ance with the particular law of the 
game. This is the “ set ” or 
“ tight ” scrum in which the 
forwards “pack” down in 3-2-3 
or other similar formation. It is 
the method of restarting the 
game after non- penal offences, 
and is perhaps the main feature 
of Rugby football. 

A “ line-out ” restarts the game 
after the ball has gone into touch. 

H. B. T WafceJarn 

The Rugby League (Northern 
Union from 1895 to 1922) controls 
the professional game, particularly 
popular in Yorkshire, Lancashire, 
and S. Wales. Test matches are 
played against Australia and New 
Zealand. 

During the Second Great War, 
League players were allowed to 
play alongside R.U. amateurs in 
services matches, but the two 
codes afterwards separated again, 
with London seeing League players 
only once a year — at the R.L. 
challenge cup final, played since 
1929 (with one exception) at 
Wembley stadium. The league 
championship resembles that of 
the Association Football League. 

The rules of the Rugby League 
include the following djfferences 
from the amateur game : there 
are only 13 players a side (in- 
cluding 6 forwards) ; only 2 points 
are scored for any kind of goal (in 
addition to 3 for a try, as in the 
Rugby Union) ; a scrummage is 
taken if the ball crosses the touch- 
line, a direct kick to touch (except 
a penalty kick) being followed by a 
“ scrum back ” at the spot where 
it was kicked ; the ball must be im- 
mediately heeled back after a tackle. 

American Rugby, known in 
the U.S.A. as football, derives from 
the Rugby Union game. There are 
’ 11 players a side, their object being 

to achieve a touch-down over their 
^ opponents’ goal -line. The playing 
^ field, including end zones, is 3^ ft. 

^ long and 160 ft. wide ; the actual 
^ field of play is divided into twenty 
' 6-yd. sections giving rise to the 

“ grid-iron ” pattern. The play. 

^ both on the attack and on the de- 
® fensive, is controlled by signals, 
® definite formations being adopted. 
6 * 

Q The Australian Game ori- 
ginated at Melbourne in 1858. The 
■e ball is oval ; there are 18 players 
‘y a side (with no goalkeepers) ; and 
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the game is played on an oval 
ground 150 to 200 yds. long by 120 
170 yds. wide. The goal-posts, 20 
ft. high, with no crossbars, are 
placed seven yards apart, and 
seven yards outside each of them 
stands a behind-post. A goal (six 
points) is scored by kicking the 
ball between the goal- posts, a 
“ behind ” (1 point) by kicking it 
between the behind-posts. The 
ball may be kicked, punched, oi\ 
“ handballed ” — that is, punched 
off the hand. It may not be 
thrown, nor may it be carried more 
than 10 yds. without being bounced 
on the ground. Tackling is allowed, 
under strict rules. There is no 
offside rule. The match is con- 
trolled by a field umpire, assisted 
by two boundary umpires and two 
goal umpires. It lasts 100 mins., 
divided into four quarters, with a 
15-min. break after the second 
quarter. Ends are changed each 
quarter. Injured men are at once 
replaced by reserves. 

Football Association. Govern- 
ing body of English amateur and 
professional association football. 
It was founded in 1863 to establish 
a definite set of rules to govern 
both Rugby and Association foot- 
ball, but at a preliminary meeting 
the representatives of the Rugby 
clubs objected to the proposal to 
make hacking illegal, and with- 
drew. The F.A. was formed into a 
limited liability company in 1903. 
Its council includes a president, six 
vice-presidents, hon. treasurer, ten 
divisional representatives, eight 
representatives of the Football 
League, and one of each affiliated 
association with membership of at 
least 60 clubs. 

Football League. Union of 
Association football clubs for the 
purpose of playing matches against 
one another. The main principle is 
that every club in a league shall 
play every other club twice during 
the football .season, once at home 
and once away. The idea was 
borrowed from the U.S.A., where 
it was practised by baseball 
clubs, and was suggested by W. 
McGregor of Birmingham in 1888, 

Football Pool. Competition in 
which prizes are offered for fore- 
casting correctly the results of 
League football matches in Great 
Britain. During 1939-45 coupons 
were printed in newspapers and 
^ weekly magazines ; a legal decision 
in 1945 declared illegal the adver- 
tising of football pools in news- 
papers, and coupons were then sent 
to clients by post. Nearly all pro- 
moters offer two types of competi- 
tion : (1) involving the selection of 
a given number of results from a 


long list of matches, minimum 
stake usually 6d., maximum £1 ; 
dividends calculated by dividing 
the amount of the stake money, 
less the promoter’s commission 
and expenses, by the number of 
correct, or most nearly correct, 
forecasts ; (2) the “ penny points ” 
pool, in which a forecast has to be 
made of the results of, say, 12 or 15 
matches. Stakes are a penny per 
forecast, and winners are deter- 
mined by the addition of points, 
one for a home win, two for an 
away win, three for a draw. 

Pools were started in a small 
way in 1923, but developed rapidly 
after the Betting and Lotteries Act 
of 1934 clarified the legal status of 
off-the-course betting, and some 
dozen firms formed the Football 
Pools Promoters’ Association. In 
1935-36 it was estimated that the 
average number of w^eekly sub- 
scribers was about 3,800,000, the 
aggregate stakes received being 
about £20,000,000. By the mid- 
1950s total annual expenditure by 
some 16,000,000 subscribers had 
risen to £68,000,000. Revenue 
running into several million ac- 
crued to the post office, from 
postage and poundage on postal 
orders. A 20 p.c. duty was im- 
posed on stake money in 1948. 
Advertising of football pools was 
legalised in 1954. 

Foot Drop. Condition in which 
the intensor muscles of the toes 
and the dorsi-flexor muscles of the 
ankles lose their power owing to 
poisoning from alcohol, lead, or 
arsenic, or to shortage of Vitamin 
B 2 as in bori-beri. The dropping 
of the foot necessitates high .step- 
ping to clear the ground. 

Foote, Samuel (1720-77). Eng- 
lish actor and dramatist. Born at 
Truro, Jan. 27, 1720, he was edu- 
cated at Wor- 
cester College, 
Oxford, but 
gave up a legal 
career to go 
on the stage. 
He was a brilli- 
ant mimic and 
brought out at 
The Hay mar- 
ket in 1747 a 
successful en- 
tertain mont 
called The Di versions of the Morn- 
ing, in which he burlesqued well- 
known living persons. The magis- 
trates having prohibited its per- 
formance, he defied them by 
issuing a general invitation to his 
friends to take a dish of toa with 
him by ticket. With The Hay- 
market. rebuilt by hiin in 1767, 
Foote remained connected till 


1777, producing there several of 
his caricature comedies, the best of 
which are Taste, The Minor, The 
Orators, The Mayor of Garratt 
The Devil upon Two Sticks, and 
The Capuchin. Ho died suddenly 
at Dover, Oct, 21, 1777, and was 
buried in Westminster A bbey. 

Footpath. Narrow paih used by 
pedestrians over which there is a 
public right of way. In the U.K. 
the right has usually arisen from 
some Act of parliament or from de- 
dication of the land by .some owner. 
Dedication may be by deed but 
usually will be' inferred from long 
uise. If a path has been used for 
20 years as of right without inter- 
ruption, dedication will be pre- 
sumed in the ab.sence of evidence 
{e.g. notices that a path is not a 
right of way placed near it by the 
owner) that there was no such in- 
tention, or evidence that no one 
able to dedicate was in possession 
of the land. After 40 years, de- 
dication is conclusively presumed 
in the ab.senco of evidence that 
there was no such intention. In a 
rural pari.sh the council may repair 
all footpaths other than those 
beside a public road. The National 
Parks and Access to the Country- 
side Act, 1949, laid on every co. 
in England and Wales the duty to 
survey, and publish maps of’ all 
footpaths and bridleways within 
its area. A'ce Right of Way. 

Footplate. Metal plate on a 
locomotive which covers the floor 
where the driver stands, and ex- 
tends along both sides of the engine 
and in front of the boiler. It is also 
a metal floor-plato secured to the 
end of a railway corridor carriage, 
which rests and is free to slide upon 
the end of the next carriage, to 
form a gangway . NcfiKStcam Engine. 

Foot-pound. Work done when 
a force of one pound weight moves 
through a distance of one toot 
parallel to its line of action. See 
Horse- power. 

Foot Rot. Term usually applied 
to a disease affecting the feet of 
sheep. The animal suffers great 
pain from an acute inflammation of 
certain structuro.s of the foot, 
caused by a microscopic organism 
which infests low and damp pas- 
tures. The disease is readily 
noticed, for infected animals adopt 
a kneeling position when grazing. 

Affected animals must be re- 
moved at once to a dry yard or 
shed. Dryness is absolutely essen- 
tial, and if the animals are allowed 
to stand for a short time daily on a 
floor covered with slaked lime, the 
healing process is considerably 
hastened. Foot rot is highly con- 
f-agious. and since it takes three 
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weeks to develop, newly purchased 
sheep should be kept apart from 
the rest for 20-30 days. 

Forage . N ame for coarse fodder 
crops, like straw, as distinguished 
from green and succulent fodder 
crops. See Fodder. 

Forain, Jean Louis (1852- 
1931). French painter. Born at 
Reims, Oct. 23, 1852, he studied 
under Gerome at the Beaux Arts. 
After contributing to Le Monde 
Parisien, Charivari, Figaro, La Vie 
Parisienne, etc., he expressed his 
satirical talent at its best in Le 
Courrier Fran9ais and Le Eire, and 
later in the Psst !, an anti-Drey- 
fusard sheet founded by himself 
and Caran d’Ache. He was above 
all the interpreter and castigator, 
in exquisite draughtsmanship, of 
the seamy side of Paris life, of con- 
ventions and methods of juris- 
prudence. Two of his most biting 
satires. The Law Courts and The 
Tribunal, are in the Tate Gallery. 
After the First Great War he went 
into retirement and painted still 
life, but his technique as an en- 
graver gave an element of sharp- 
ness to his compositions. He died 
at La Chesnay, July 11, 1931. 

Foraminifera (Lat. foramen, 
small hole). Minute creatures be- 
longing to the sub-kingdom Pro- 
tozoa. Many of them are scarcely 
visible to the naked eye. Most of 
them are marine. They secrete a 
limy or membranous shell, usually 
perforated with minute holes 
through which thread-like pro- 
cesses of the body protoplasm can 
be extruded. With the aid of 
these pseudopodia (false feet) the 
animal is able to creep about and 
to secure the particles of organic 
matter on which it feeds. The ooze 
of the ocean beds, and the vast 
deposits of limestone which form 
so large a portion of the earth’s 
crust, are largely composed of the 
dead shells of foraminifera. 

Forbes, Alexander Penrose 
(1817-75). British divine. Born 
at Edinburgh, June 6, 1817, and 
educated there and at Glasgow, in 
1836 he entered the Indian civil 
service. His health failing, he re- 
turned to England and won a 
Sanskrit scholarship at Brasenose 
College, Oxford. Ordained in 1844, 
he was appointed bishop of 
Brechin in 1848, but moved the 
centre of his diocese to Dundee, 
where he built the pro-cathedral. 
A prominent high churchman, he 
was tried in the ecclesiastical 
courts on a charge of heresy, arising 
out of the statement of his views 
on the Eucharist contained in his 
primary charge, and was censured. 
He died in Dundee, Oct. 8, 1875. 



Archibald Forbes 
British war 
correspondent 


Forbes , Archibald (1838-1900). 
British war correspondent. Born in 
Elginshire (now Morayshire), April 
17, 1838, and 
educated at 
King’s College, 

Aberdeen, he 
left the uni- 
versity to enlist 
in the Royal 
Dragoons, and, 
while still a 
trooper, contri- 
buted articles 
to the papers. 

In the Franco- 
Prussian War of 1870-71 he made 
his reputation as correspondent, 
first of the Morning Advertiser 
and then of the Daily News. He 
reported on the Russo-Turkish 
and Zulu Wars, being able in the 
latter to give Great Britain the 
first news of the battle of Ulundi, 
1879. He wrote Memories and 
Studies of War and Peace, 1895. 
Died March 30, 1900. 

Forbes, Duncan (1685-1747). 
Scottish lawyer. Bom near Inver- 
ness, Nov. 10, 1685, he studied law 
. .. at Leyden, was 

admitted ad- 
vocate and ap- 
pointed sheriff 
of Midlothian 
in 1709, and, 
for his services 
in suppressing 
the rebellion 
of 1715, was 
made deputy- 
advocate. Re- 
turned to par- 
liament for the Inverness burghs 
in 1722, he was appointed Lord 
advocate in 1725 and lord presi- 
dent of the court of session in 
1737. In the rebellion of 1745 he 
strove hard to keep the rebels in 
check, but his services were coldly 
received by the Government. He 
originated the idea of raising High- 
land regiments, later adopted by 
Pitt. He died Dec. 10, 1747. 
CuUoden House was his property 
and in his family for generations 
Forbes , George William (1869- 
1947). New Zealand statesman. 
He was born 
March 12, 

1 8 6 9, at 
Lyttelton, and 
educated at 
Christchurch. 

Entering par- 
liament as 
member for 
H u r u n u i in 
1908, he held 
office as 
minister of 

agriculture statesman 



Duncan Forbes, 
Scottish lawyer 

From an engraving 



and of finance before becoming 
premier in 1930. In the latter 
post he was also responsible for 
foreign and native affairs, scientific 
research, and railways, and from 
1933 he was attorney-general. Dur- 
ing his five-year premiership Forbes 
went to the Imperial Conference 
of 1930 and the World Economic 
Conference of 1932. His Coalition 
government was defeated by 
Labour at the polls, Nov. 27, 1935. 
He died May 18, 1947, 

Forbes, (Joan) Rosita (b. 
1 893). British explorer and author. 
She crossed the Libyan desert in 
native costume in 1920-21, and 
reached Kufara, headquarters of 
the Mahomedan sect of the Senussi, 
not visited by Europeans since 
1879. She made an expedition to 
Asir, 1922-23, and a journey across 
Abyssinia, 1924-25. A fellow of 
the Royal Geographical Society, 
she described her adventures in 
travel books and drew on her ex- 
perience for novels mostly about 
the East. Her pubheations in- 
clude The Secret of the Sahara- 
Kufara ; From Red Sea to Blue 
Nile ; Forbidden Road — Kabul to 


Samarkand, 1937 ; The Prodigious 
Caribbean, 1940. Her autobiog- 
raphy appeared in two parts : 
Gypsy in the Sun, 1944 ; Appoint- 
ment with Destiny, 1946. 

Forbes, Dame EIatherine Jane 
Treeusis (b. 1899). British ser- 
vicewoman, born March 21, 1899. 
A member of 
the Woman’s 
Volunteer 
Reserve, 

1916-18, she 
joined the 
Council of 
E mergency 
Service in 
1935 and 
trained 
women to 
serve as 
officers p r e- 
paratoryto the 
formation of women’s services. She 
was chief instructor at the A.T.S. 
school, 1938, and then attached to 
No. 20 R.A.F, coy., A.T.S. During 
1939-43 she was director of the 
W.A.A.F., with the rank of air 
chief commandant, and was created 
D.B.E. in 1944. 



Dame Katherine 
Forbes, 

British servicewoman 


Forbes, Stanhope Alexander 
(1857-1947). British painter. Born 
in Dublin, Nov. IS, 1857, he was 
educated at Dulwich College, and 
studied art at the R.A. schools, 
and with Bonnat in Paris. Influ- 
enced by the naturalistic methods 
of Bonnat, he settled at Newlyn, 
Cornwall, where he lived until his 
death, March 2, 1947. It was 
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chiefly through Forbes that the 
Newlyn school {q.v,) obtained its 
distinctive character. Elected 
A.R.A. in 1892, and R.A. in 1910, 
he devoted his last years to studies 
of the neighbourhood. 

Forbes-Robertson, Sir John- 
STON (1853-1937). British actor, 
Born in London, Jan. 16, 1853, 

eldest son of 
John Forbes- 
Robertson, art 
critic and jour- 
nalist, and edu- 
cated at Char- 
terhouse and 
Rouen, he 
studied art at 
the R.A. 
school, and elo- 
Sir J. Forbes-Robert- cution undfr 
son, British actor Phelps. He 

made his stage debut, March 5, 
1874, at The Princess’s, London, 
as Chastelard, in Mary Queen of 
Scots, In the same year he ap- 
peared with Ellen Terry at Astley’s. 
Associated in turns with Charles 
Calvert, the Bancrofts, Irving, 
Wilson Barrett, and John Hare, he 
achieved his first notable success 
as Geoffrey Wynyard in Dan’l 
Bruce, at The Haymarket, Sept. 
11, 1876. His first venture as an 
actor-manager was at The Lyceum, 
Sept. 21, 1895, when he appeared 
as Romeo to the Juliet of Mrs. 
Patrick Campbell. His farewell 
season in London opened at Drury 
Lane Theatre, March 22, 1913, and 
closed on J une 6. In that year he 
was knighted. 

Gifted with a magnetic person- 
ality and exceptional elocutionary 
ability, he was one of the most 
popular actors of his time. His 
Hamlet, the Stranger in The Pass- 
ing of the Third Floor Back, and 
Dick Heldar in The Light That 
Failed, were memorable. He 
toured several times in the U.S.A., 
and in Germany in 1898. His 
reminiscences, A Player Under 
Three Reigns, appeared in 1925. 
He died Nov. 6, 1937. 

Sir Johnston’s brother, as Nor- 
rnan Forbes (1859-1932), also won 
distinction as an actor. His sister, 
Frances, was the author of several 

married in 19(M), 
was May Gertrude (1874-1950),“ 
sister of Maxine Elliott (^.t?.), of 
Oa^and, Calif., who, as Gertrude 
Elliott, made her first appear- 
ance on the American stage in 
1894, and later won favour as 
Peggy, in Mice and Men ; Ophelia ; 
Desdemona ; Portia ; Cleopatra, in 
Caesar and Cleopatra ; Maisie, in 
The Light That Failed ; Stasia, in 
The Passing of the Third Floor 
Back. Their daughter, Jean Forbes- 


Robertson (born March 16, 1905), 
was outstanding as Peter Pan 
which she played in nine Christmas 
productions, and in Berkeley 
Square, Time and the Conways, 
and The Constant Nymph. 

Force. Concept m physics 
derived from Net^on’s laws of 
motion. The first law (“ Every 
body continues in a state of rest or 
of uniform motion in a straight line 
unless it is compelled by impressed 
forces to change that state”) 
implies a^foaiitative definition oi 
force. TflSsecond law (“ Change ol 
motion is proportional to the im- 
pressed force and takes place in the 
direction in which the force acts ”) 
indicates how it can be measured. 
The magnitude of a force, /, acting 
on a body is given by the product 
of a quantity, m, called the mass 
which is constant for any given 
body, and the rate of change in 
velocity, that is the acceleration, 
a, brought about. Thus / — 7m. 

The c.g.s, unit of force is the 
dyne, defined as the force which 
will give a mass of 1 gram an 
acceleration of 1 cm. per sec. per 
sec. Complete specification of a 
force requires a statement of the 
direction in which it is acting. 
Force, therefore, like velocity, is a 
vector (g.v.). The resultant ol 
two forces is given by their vector 
product, or may be found graphi- 
cally by the device called the 
Parallelogram of Forces (q.v.). 

The original idea of force was 
derived from the feeling of muscu- 
lar exertion. Newton, however, 
was already speaking of forces 
acting at a distance without any 
material connexion ; appreciation of 
electrical and magnetic forces made 
the concept still more abstract. 

Forced Loan, Money taken by 
kings and other rulers from their 
subjects by compulsion, but with 
the promise of repayment, which 
thus differentiates it from taxation 
proper. Something of this kind has 
been done almost as long as society 
has existed, but in England it first 
became prominent in the time of 
Charles I. In 1626 Charles re- 
sorted to the device of a forced 
loan. He dismissed Coke from the 
chief justiceship for denying its 
legality, and he punished those 
who refused to pay by billeting 
soldiers upon them and in other 
ways. The question was tested 
in' the courts of law by the Five 
Knights’ Case ; in this the judges’ 
decision implied that the king alone 
could decide whether or not a loan 
was illegal. To this the parliament 
replied by the Petition of Right, 
which declared the exaction of 


“ any gift, loan, benevoleucy, or 
tax without common consent by 
Act of Parliament to be illecral.” 

Force Majeure. English leg’al 
term. A force majeure clause is 
sometimes inserted in contracts to 
exempt the parties from liability 
for loss in certain circumstances. 
The expression is taken from the 
Code Napoleon. On the Continent 
the effect of such a clause is to 
exclude liability for loss due to 
circumstances independent of the 
will of man and not under his 
control. In England its meaning 
is not fixed but depends in each 
case on the nature and general 
terms of the contract. Alternative 
expressions, each with a slightly 
different meaning, are vis major, 
Act of Cod, inevitable accident. 

Force Ouvri^re, La. jSee Con- 
federation Cenorale dn Travail. 

Forceps. Instrument consisting 
of two blades for grasping or com- 
pressing tissues or objects. The 
midwifery forceps, used for assist- 
ing delivery in difficult labour, is 
one of the most beneficent instru- 
ments ever invented. There is 
some evidence that forceps of a 
kind were used in childbirth at 
Ponip(‘ii, and in the 10th century 
by Arabian physicians. The know- 
ledge was, however, entirely lost, 
and was rediscovered about the 
beginning of the 17th century by 
Peter OhambcTlon, a Huguenot 
refugee, who fled to England. 
Cham berlen and his sons and grand- 
sons kept the secret in their family 
for nearly one hundred years, and 
it was not until 1733 that Chapman 
published a full description of the 
midwifery forceps. The word for- 
ceps meant an instrument for holi 
ing hot iron (Lat. formm, hot; 
caj^ere^ to grasp). A form of forceps 
is employed in nearly all surgical 
operations, and by dentists, watch- 
makers, etc. See Dentistry illus. 

Forcible Entry. Term used in 
English law. By a statute of 
Richard 11, it is forbidden for any- 
one claiming land to make a forcible 
entry on it. However good his 
title, ho must not assert it by force, 
or ho will bo guilty of a breach of 
the peace, and bo liable to a fine. 

Forcible Feeding, Adminis- 
tration by force of food to a person 
who refuses to take it. Liquid 
nourishment is introduced into the 
stomach through a tube passed 
down the throat, or sometimes 
through the nostril. The proce- 
dure is often necessary with mental 
patients, or prisoners who refuse 
to eat. See Hunger Strike. 

Forcing. Art of bringing flowers, 
fruit, and vegetables to a state of 
maturity at an earlier date than 
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in ordinary circumstances. Any 
heated greenhouse can be used as a 
forcing house, but where this is not 
available fresh stable manure may 
be spread at the bottom of a pit, 
about 3 ft. deep, and, when the 
rank steam has escaped, covered 
with a thick layer of good, rich 
loam, a cold frame or a series of 
portable hand-lights being placed 
over it. The decaying manure will 
create a high temperature, and the 
frames can be used for starting all 
half-hardy plants, and when the 
temperature of the decaying man- 
ure falls, the frames will serve to 
grow rhubarb, sea kale, and some- 
times mushrooms. If the tem- 
perature falls too rapidly, it must 
be restored by the addition of 
fresh manure and litter. 

Ford (Anglo-Saxon). Point in 
a river or lake at which man or 
beast can cross on foot. Fords and 
bridging facilities have fixed the 
site of all important riverine 
towns. Modern London includes 
the old city, built at the then best 
bridging point nearest the sea, and 
Westminster, founded where the 
Thames could be forded before 
London Bridge was built. 

Ford, Ford Madox (1873- 
1939). &itish author. Son of the 
music critic Francis Huefifer, and 
grandson of Ford Madox Brown 
he changed his surname in 
1923. He published at 20 his first 
book of poems, The Question of 
the Well, under the pseudonym 
Feuil Haig. A prolific "WTiter and 
brilliant critic, he was a distin- 
guished personality in the society 
of his day. Among his best- 
remembered works are two novels 
written in collaboration with Joseph 
Conrad : The Inheritors, 1901, and 
Romance, 1903. Outstandmg, too, 
was his sequence of four novels in 
which the characters were set 
against the background of the 
First Great War : Some Do Not, 
No More Parades, A Man Could 
Stand Up, and The Last Post. 
1924-28. The founder and first 
editor of The English Review, he 
later wrote No Enemy, 1929 ; 
When the Wicked Man, 1932 ; 
The Rash Act, 1933. Besides a 
distinguished biography of Con- 
rad, he wrote iRonographs on 
Rossetti and Henry James. He 
published reminiscences, Return 
to Yesterday, 1931-, and It Was 
thje Nightingale, 1934. He lived in 
France for many years, dying at 
Deauville, June 26, 1939. 

Ford, Henry (1863-1947). An 
American industrialist. He was 
born on a farm near Dearborn, 
Michigan, July 30, 1863, the son of 
an immigrant farmer from Cork. 


He found work in an engineering 
shop in Detroit, and was also for a 

time a jeweller’s 
assistant. Later 
he joined the De- 
troit Edison co. 
as an engineer, 
and experi- 
mented with a 
petrol-driven 
motor vehicle, 
completed 1892. 
After success 
with racing cars. 
Ford was able in 
1903 to found at Dearborn his own 
company, destined to become the 
largest motor manufacturing con- 
cern in the world. 

In 1914 he instituted a scheme 
of profit-sharing for his employees, 
and afterwards founded a trade 
school as part of his self-supporting 
organization. Something of Ford’s 
independence of character at this 
time is shown in his much- quoted 
phrase, “ History is bunk.” Hop- 
ing to use his influence to end the 
First Great War by negotiation, he 
chartered a “ peace ship ” in 1915, 
and paid a vain visit to Scandina- 
via. When the U.S.A. went to war 
in 1917, Ford made munitions. 

His policy of paying operatives 
at higher rates than were normal 
led to disagreement with the code 
put forward in 1933 by the U.S. 
National Recovery Administration. 
Although forced to make conces- 
sions to the code, he remained an 
opponent of the New Deal. He 
was president of the Ford motor 
co. until 1918, and again during 
1943-45. He died April 8, 1947. 

Ford’s only son, Edsel Bryant 
(1893-1943), w^as president of the 
company 1918-43; a grandson, 
Henry (b. 1918) succeeded in 1945. 



Ford. The American car-builder, 
Henry Ford» seated in his first model, 
completed in 1892 



The car that made the Ford 
name and fortune was the Model 
T^ (‘'tin Lizzie”), of w'hich 
15,000, (XX) were produced betw’een 
1908 and 1928. It embodied the 
principles of simplicity in manu- 
facture and operation, lightness of 
construction, and cheapness in 
initial and running costs. Farm 
tractors, called Fordsons, found a 
similar world market. After the 
First Great War, Ford established 
works in several countries, includ- 
ing that at Dagenham, Essex, 
claimed to be the largest in the 
world. Small 8-and 10-h.p. four- 
cylinder cars appeared, and in 
1931 the V8 (eight-cylinder), a 
larger vehicle with an exceptional 
performance for its price. The 
company produced transport air- 
craft of its own design, and in the 
Second Great War operated the 
gigantic "Willow Run plant, where 
8,800 Liberator bombers were 
made. Aero-engines, including 
over 34,000 of the Rolls-Royce 
Merlin type, were also turned out 
by mass production. Consult My 
Life and Work, 1922 ; Today and 
Tomorrow, 1926, both H. Ford and 
S. Crowther ; Henry Ford, J. G. 
de R. Hamilton, 1933. 

Ford, John (1586-<;. 1639). Eng- 
lish dramatist. Bom at Ilsington, 
Devon, April 17, 1586, he spent a 
year at Exeter College, Oxford, and 
then entered the Middle Temple. 
His reputation rests on his tragedies 
’Tis Pity She’s a Whore, 1626; The 
Broken Heart, 1629; and the his- 
torical drama, Perkin War beck, 
1634. He collaborated with Dek- 
ker, Rowley, and Webster, with the 
two first in The Witch of Edmon- 
ton, c. 1621 ; with the last in A 
Late Murder of the Son upon the 
Mother. H. de Vocht’s edition of 
his works appeared in 1932. 

Ford Foundation. Trust fund 
established in 1936 by Edsel Ford 
(1893-1943). At his death, all his 
non- voting stock in the Ford 
motor co. passed to it ; it received 
more of the same stock from 
Henry Ford’s estate. In 1951, 
its resources were valued at 
$500,000,000. It is managed by 
a board of seven trustees, and in 
pursuit of its primary object — ^to 
promote world peace — is prepared 
to devote funds to improving edu- 
cational opportunities and econ- 
omic well-being of people every- 
where : e,g. India, in 1951 and 
1952, received two grants totalling 
nearly $3,000,000, to assist in 
training staff to help village 
development. 

Fordwich. Parish and village 
of Kent, England. It is 2 m. N.E. 
of Canterbury, and was once a 
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Foreign Office, London, seen from St. James’s Park 


place of importance. In the Middle 
Ages and later, the Stour, which 
flows by here, was navigable, and 
Fordwich was a port serving 
Canterbury and a corporate mem- 
ber of the Cinque port of Sand- 
wich. It has an old church, S. 
Mary’s, with a Norman shrine. 
The old sessions house still stands, 
and there are remains of the port. 
It was a borough until 1884, when 
it lost its mayor and corporation 
under the Act of 1883, 

Forecastle or Fo’c’sle. For- 
ward portion of a ship, usually 
providing living accommodation 
for the crew. In new steamers, 
however, particularly liners, the 
crew are housed in cabins farther 
amidships. , The term forecastle is 
derived from the raised platform, 
fitted to the bows of medieval 
warships, from which the archers 
fired into enemy vessels . A monkey 
forecastle is a small deck below 
the level of the forecastle proper. 

Foreclosure (old Fr. forclos, 
shut out). Term used in English 
law. When a mortgagor has 
failed to pay the debt in accord- 
ance with his covenant, the mort- 
gagee may take possession of the 
land or other security ; but the 
mortgagor has, at any time, the 
right to come and say, “ Here is 
your money and interest, give me 
back my security.” This right is 
called an equity of redemption. If 
the mortgagee desires to excJude 
the mortgagor from this equity, he 
must bring an action to foreclose, 
when the court orders that if the 
mortgagor does not redeem within 
a certain time, generally six 
months, the equity shall expire, 
and the mortgagee shall become 
the owner of the security. See 
Mortgage. 

Foreign Jurisdiction Acts. 

Acts of 1890 and 1913 which 
give the British crown jurisdiction 
over British subjects in certain 
foreign countries to the exclusion 
of the courts of those countries. 
Jurisdiction usually arises from 
some treaty, but if a country is 
not subject to any regular govern- 
ment the Act confers jurisdiction. 
Of recent years, as the legal 
systems of even backward foreign 
countries have developed, this 
jurisdiction has decreased. See 
International Law. 

Foreign Law. English law 
treats foreign law solely as a matter 
of fact. If an English court has 
before it a case that turns on a 
question of foreign law, it will not 
refuse to decide the dispute. For 
its satisfaction, therefore, quali- 
fied lawyers of the country in 
question must prove in evidence 


what the law is, and on that the 
case will be decided. 

Foreign Legion (Fr. L6gion 
^trangere). French corps raised 
in 1831, to utilise the services of 
foreigners sympathetic to the 
French conquests in Algeria. It 
was formed at first in battalions 
like infantry of the line, but with 
varying numbers according to 
its strength. In 1884 the legion 
was divided into four battalions, 
to which a fifth was added in 1891. 
No Frenchman can serve in its 
ranks unless he renounces his 
nationality. The officer command- 
ing is authorised to accept recruits 
of any nationality without in- 
quiring as to their antecedents, 
and this has enabled many des- 
perate characters and fugitives 
from justice to find refuge in the 
corps. Recruits must be between 
18 and 40 and sign for a period of 
four years with the option of 
re-engaging. 

In peace time the Foreign 
Legion used to garrison the French 
colonies in Indo-China and North 
Africa. It greatly distinguished 
itself in France in both Great 
Wars, serving with the Free 
French forces in 1944-45. Shortly 
before the Second Great War 
it was reorganized . into two 
regiments of four infantry batta- 
lions, one cavalry regiment, a 
regiment of artillery, and a 
battalion of engineers. Attached 
to each regiment were disciplinary 
cornpanies known as Zephyrs, in 
which offenders were drafted for 
service in the unhealthiest stations. 

The Spanish government form- 
erly maintained a foreign legion 
for service in Morocco. 

Foreign Office. A British 
government department. Its 
head, the secretary of state for 
foreign affairs, has charge of all 
business affecting the relations 
of Great Britain with foreign 
powers. He formulates policy, 
appoints, sends out, and super- 
vises ambassadors, consuls, and 
other diplomatic agents, and by 
various means, not excluding the 


use of^ secret agents, 
keeps himself acquaint- 
ed with the course of 
affairs abroad. The 
Foreign office is staffed 
by ^ members of the 
foreign service which 
was created in 1943 by 
the unification of the 
former Foreign office 
and diplomatic, consu- 
lar, and commercial dip- 
lomatic services, and 
was extended in 1946 to 
include overseas staff of 
the former ministry of Information. 

Until Sir Edward Grey became 
foreign secretary in i905 the 
position was almost invariably 
filled by a peer, among the holders 
being Lords Palmerston, Claren- 
don, Salisbury, Rosebery, and 
Lansclowne. Before 1782, when the 
foreign secretary first came into 
existence, the control of foreign 
affairs was divided between the 
two principal secretaries of state. 
The^ secretary is assisted by a 
parliamentary and a permanent 
under-secretary, and his office, en- 
tered from Dow'ning Street, over- 
looks St. James’s Park. A minister 
ot state is sometimes appointed 
in periods of stress to assist the 
foreign secretary. 

Foreign Service. A British 
government service concerned with 
international affairs, political, 
social, and economic. In 1943, the 
Foreign office and the former dip- 
lomatic, commercial diplomatic, 
and consular services were amalga- 
mated into a distinct service of 
the crown entirely separate from 
the home civil service. Recruitment 
is by competitive entrance exam- 
ination; a period abroad at the 
expense of the state follows. The 
examination is conducted by the 
Civil Service Commissioners. A pro- 
portion of the annual vacancies 
may be allotted to entrants 
nominated by a selection board. 
In 1946 women were admitted on 
equal terms with men, but their 
number was limited to 10 p.o. of 
the total entrants. 

Forel, Auguste (1848-1931). 
Swiss psychiatrist and myrme- 
cologist. Born Sept. 1, 1848, 

he was trained 
as a physician, 
studied psy- 
chotherapy, 
and in, 1879, be- 
came director 
of a mental 
hospital near 
Ziirich, where 
he remained 
nearly 20years 
Gsiablishi ng 
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an international reputation as a 
neurologist, and one of the most 
eminent alienists of his day. 
He was also an early supporter 
of eugenics. His best-known 
work was La Question Sexuelle, 
1905, translated into many lan- 
guages, including English, evolv- 
ing a new theory of the connexion 
between nerve fibres and brain 
cells. After leaving Zurich he 
devoted himself to a personal 
crusade, travelling all over Europe 
to make war against drink and 
sexual immorality and in support 
of internationalism and education. 
At the age of 68, partially crippled 
by paralysis, he became an active 
socialist. 

Erom his schooldays his life- 
long hobby was the study of 
ants, and his eminence as a 
myrmecologist w'as even more 
widely based than his repute as a 
psychiatrist. His collection of ants 
comprised over 6,000 species, 
races, and varieties. Forel died 
July 27, 1931 ; his autobiography 
was published posthumously 
(Eng. trans. B. Miall, 1937). 

His brother Eran 9 ois Alphonse 
(1841-1912) became famous for 
his geographical and geological 
studies and as a seismologist. 
Professor at Lausanne, 1869-95, 
Tie wrote Le Lac Leman, 1886. 
He died Aug. 8, 1912. 

Foreland, North and South. 
Two chalk headlands on the coast 
of Kent, England. The North 
Foreland, about 2^ m. S.E. of 
Margate, is the Cantium of Pto- 
lemy, and has a lighthouse 188 ft. 
above sea level, with a light visible 
at 20 m. The South Foreland, 
3 m. N.E. of Dover, has two light- 



houses respectively 375 ft. and 
275 ft. above sea level, and visible 
at 26 m. and 23 m. 

Foreshore. Part of a beach or 
seashore which lies between the 
extreme limits of high and low 
water marks, i.e. is covered at high 
tide and uncovered at low tide. 
The extent of the foreshore de- 
pends partly upon the slope of the 
ground and partly upon the height 


of the tides. The boundary has 
been fixed, by English law, as 
the mean between the high and 
the low water mark. Foreshore 
is vested in the cro%vn. See Coast. 

Forest. Term originally applied 
to a royal demesne set apart 
for the preservation of beasts of 
the chase and to afford the sove- 
reign facilities for hunting. Not 
necessarily wooded or uncultivated, 
it was frequently called forest only 
because forest law was applied 
to it. It consisted of vert and 
venison. The former comprised 
the high wood, underwood, and 
turf ; the latter the beasts of the 
forest, chase, and warren. In 
Scotland the term deer-forest is 
still used to describe an extensive 
region quite devoid of timber. 
In general, however, the word 
forest (late Lat. foresta, ultimately 
derived from Lat. foris, out-of- 
doors) now means a large tract of 
uncultivated land thickly wooded. 

Forests are of two kinds — 
temperate and tropical ; and the 
temperate are subdivided into 
deciduous forests of oak, elm, 
maple, beech, birch, and other 
temperate hardwood trees whose 
leaves fall every autumn, and 
coniferous forests of fir, pine, 
larch, and other evergreens which 



Foreland. The North Foreland . 
lighthouse S.E. o! Margate an^ on 
left, the chief South Foreland light- 
house, both well-known landmarks 
on the coast of Kent 

produce softwood and pulpwood. 
Down to historical times, much of 
central and northern Europe was 
covered with forest, and even in 
Great Britain there are today 
stretches of woodland {e.g. the 
New Forest) which are remnants 
of the forests that once clothed 
the island. Over those parts of 
Europe most suitable for agri- 
culture and industry, the forests 
have been gradually cleared. Only 
Scandinavia, N. Russia, and Fin- 
land have extensive forests today. 

Much of the forest that existed 
in N. America until the mid- 


19th century has also been cleared 
though vast stretches remain. 
Some 450 million acres of the 
U.S.A. — close on a quarter of its 
whole area — are still forested. 
Oregon is now the most productive 
state. Fire is a serious menace 
— millions of acres are burnt 
annually. Canada has more than 
750 million acres, of W'hich about 
490 million acres are accessible 
and productive ,• British Columbia 
produces more than half Canada’s 
total of pulpwood. Production, 
that is to say, in N. America, has 
shifted to the Pacific side of the 
continent, the best of the areas 
in the E. having been stripped. 

The chief timber exporting 
country of Europe is Sweden, 
with 57 million acres of forest. 
Germany has over 30 million 
acres ; much of it has long been 
under state control and worked 
on a scientific system. The 
making of clocks, brooms, musical 
instruments as well as the pro- 
duction of timber was encouraged 
by successive governments. Fin- 
land, with 62 million acres of 
forest, produces timber, wood- 
pulp, and paper. More than 40 
p.c. of the U.S.S.R. is forested ; 
she and Canada possess the world’s 
chief reserves of softwood. All 
the Russian forests are under 
government control, but the peas- 
ants have the use free of some 73 
million acres. The exploitation 
of the Russian forests, however, 
presents great difficulty, since 
timber can be handled satis- 
factorily only where it can be 
floated down a river to a port or 
a manufacturing town, and 
rivers of Siberia and N. European 
Russia, where the greater part 
of the Russian forests lies, flow 
into the frozen Arctic Sea, and are 
themselves frozen for a large part 
of the year. 

Oak, the principal temperate 
hardwood, does not grow S. of 
the equator ; it grows chiefly 
in the forests of Central Europe, 
Canada, the U.S.A., and Japan. 
Great Britain’s unique “ brown 
oak” is much in demand for 
furniture and panelling. 

From the forests of the tropics 
come the most beautiful and 
valuable cabinet woods. Mexico, 
Honduras, and • other parts of 
tropical America are the home of 
mahogany, W. Africa of the so- 
called African mahogany, India 
of ebony, Central America and the 
W. Indies of rosewood and cedar- 
wood. Burma, Siam, India, and 
Java produce teak, W. Australia 
the redwood of the eucalyptus 
tree. But the forests of the tropics 
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are far more mixed than those 
of the temperate zones, and are 
choked with a dense xmdergrowth 
and a wealth of climbing plants, 
so that it is difficult to extract 
the particular tree required. 

The increased demand for 
timber and wood pulp leads to the 
decrease of temperate forests much 
faster than nature unaided can 
replace them, and governments in 
both N. America and Europe take 
steps to conserve their remaining 
forest, and to replant as trees are 
cut down. The clearance of large 
tracts of land formerly under forest 
has had an adverse effect in parts 
of N. America, reducing rainfall 
(large masses of trees cool winds 
passing over them, with consequent 
precipitation) and leading to soil 
erosion by the resulting dry 
winds. See Forestry. 

Forest Bed. Series of deposits 
formed above the Pliocene Wey- 
bourne Crag and occurring beneath 
the glacial boulder-clay cliffs on 
the Norfolk coast. It comprises a 
lower fresh-water bed of clayey 
silt, an estuarine forest-bed (20 ft.) 
above, with stumps of “trees and 
bones of mammals, and an upper 
bed of sand and blue clay (2-^7 ft.), 
containing fresh-water shells. See 
Pliocene. 

Forest Cantons. Four cantons 
of Switzerland, enclosing the Lake 
of Lucerne (Ger. VierwaldstaLter 
See). They are Unterwalden, Uri, 
Schwyz, and Lucerne. 

Forester, Cecil ScoTT(b. 1899). 
British author. Born Aug. 27, 
1899, he went to Dulwich College. 
He began as a writer of biographies. 
A psychological thriller. Payment 
Deferred, was made into a play, 
and an early naval story, Brown 
on Resolution, into a film. Other 
successful novels were The Gen- 
eral, and The Gun. In The Happy 
Return, 1937, appeared Horatio 
Hornblower, a sea captain in the 
Napoleonic Wars, who was to go 
through several books and become 
a commodore and a peer ; one 
Hornblower story, A Ship of the 
Line, won the James Tait Black 
prize in 1938. The Ship, 1943, 
was a study of the personnel of a 
cruiser in the Second Great War, 
baaed on Forester’s journeys in 
H.M.S. Penelope. His post-war 
publications included Lord Horn- 
blower, 1946 ; The Sky and the 
Forest, 1948, considered outstand- 
ing ; Mr. Midshipman Hornblower, 
1950; The Good Shepherd. 1955. 

Foresters, Ancient Order of. 
British friendly society. Founded 
in 1834 to provide its members and 
their dependants with weekly al- 
lowances during sickness, old age. 


or widowhood, it 
is one of the 
largest societies 
in the country. 
It retains much 
of the traditional 
ritual associated 
with membership, 

Foresters’ arms but this is not 
compulsory upon 
members. It is organized in 
autonomous courts and districts 
which ow'e a certain allegiance to 
the central body, and the govern- 
ment is vested in the high court of 
the order which meets annually in 
different cities. Contributions vary 
according to the benefits desired. 
The order has spread to America 
and the British dominions. See 
Friendly Societies. 

Forest Gate. District of Essex, 
England, and an E. suburb of 
London, within E. and W. Ham. 
It is m. by railway N.E. of 
Liverpool Street station. There 
are chemical and other industries. 
Pop. (1951) 13,988. 

Forest Hill. Residential dist- 
rict in the London metropolitan 
borough of Lewisham. It is m. 
by electric railway S.E. of London 
Bridge station. The Horniman 
Museum, standing in a public park, 
and built at a cost of £40,000, was 
opened to the public in 1901. The 
district was heavily damaged by 
German bombs in 1940 and flying 
bombs in 1944. Pop. (1951) 16,097. 

Forest Marble. Name of a 
geological formation comprising 


shelly and flaggy limestones. 
Alternating with layers of clay or 
marl, it is one of the Great Oolite 
group of Jurassic stratified rocks, 
and occurs in Dorset, Somerset 
(135 ft. in thickness), Wiltshire, 
through Oxfordshire into Bucking- 
hamshire, where limestone thins 
out and is thence represented by 
clays. The formation is named 
after Wychwood Forest, Oxford- 
shire, where it was formerly quar- 
ried for building stone. 

Forest Reserves. Name given 
in the U.S.A. to areas set aside for 
the conservation of trees and now 
known as national forests. Under 
legislation begun in 1891 and 
steadily expanded some 178 
million acres in 158 forests, in- 
cluding Alaska and Puerto Rico, 
are administered by the U.S. 
forest service. Individual states 
administer 20 million additional 
acres and local communities a 
further 2,500,000 acres. 

Canada alstj has forest reserves, 
about 143,000 sq. m. having been 
set apart — 32,000 in Quebec, 
30,000 in British Columbia, 19,000 
in Ontario, 14,000 in Alberta. 

Forest Row. Parish and village 
of Sussex, England. It is 3 m. S.E. 
of East Grinstead, and a con- 
venient starting-poiuL for a visit 
to Ashdown Forest. Between 
Forest Row and East Grinstead 
are the ruins of Bramblotye House, 
home of the Lewknor family, and 
theme of a romance by Horatio 
Smith. Pop. (1951) par., 3,258. 



FORESTRY AND AFFORESTATION 

H. O. Champion. Prof, of .Forestry. Oxford Tlnlverslty 

A n explanation of what forestry is, and how and why it is carried 
out, in temperate woods and forests, with particular reference to 
the growth of trees for timber. See also Forest ; Timber ; and 
entries dealing with particular trees, e.g. Beech ; Larch ; Oak 


Forestry is the general manage- 
ment of woods and forests, includ- 
ing the creation of woods on bare 
or scrub covered land. It is an 
applied science like agriculture, 
dealing with trees as a crop rather 
than individually ; and also, in 
the main, with natural tree growth 
rather than with plantations. It 
has to do essentially with the grow- 
ing of trees, though it may extend 
to the felling and extraction of 
timber and other natural tree pro- 
ducts from the forest, together 
with the necessary processing. 

The value of timber greatly ex- 
ceeds that of all the other forest 
products, such as resin, oork, 
tanbark and charcoal. 

The forester must have a fair 
acquaintance with all branches of 
forestry. First comes the care of 
existing woods and the raising of 


young crops and plantations, 
termed silviculture. This involves 
knowledge of everything affecting 
the growth of trees as crops and is 
primarily a biological science 
based on botany, understanding 
of soils, and climatology ; it in- 
cludes appreciation of the object, 
methods, and results of human in- 
terference with the natural pro- 
cesses of forest life. 

In Great Britain, where self- 
sown seed from older trees rarely 
gives sufficient and sufficiently 
rapid young growth to replace the 
parent crop, it is usual to plant out 
small trees raised in forest nur- 
series. In some types of forest, 
however, natural regeneration is 
left to itself, artificial regeneration 
(including sowing of seed) being 
used only to supplement the nat- 
ural process, and in afforestation 



I. An outward symptom of internal disease: red-rot ing in Surrey. 6. Horntail wasp, Str^^r gigas, whose grub 

tungus, Forties annosus, on Scots pine. a. Sulphur-tuft spends several years mining the solid wood. 7. Self-sown 

fungus, Poly porus sulphur eus, on oak. 3. Larva of saw- pine wood on a Surrey heath. 8. A Surrey beech wood, 

fly, attacking young pine shoots. 4. Yew 9. Neglected oak trees, robur^ with much wood 

forest on Surrey chalk hills. 5. Wood of Scots pine grow- but yielding little serviceable timber 
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(i.e. creation of new forests, or 
their re-creation where natural 
growth has been destroyed). 

In the nursery, healthy, vigor- 
ous stock of a size found by ex- 
}3erience to be most suitable for 
the planting operation contem- 
plated is raised as quickly and 
cheaply as possible. Sometimes 
the seedlings are put out directly 
into the forest from the seed bed, 
usually after two seasons’ growth ; 
more often they are first lined out 
in another part of the nursery at 
some such spacing as 3 ins. by 9 ins. 
and left to grow another season or 
two before they are planted out ; 
they develop a more suitable root 
system as a result of the move. 
Trees are planted out at various 
spacings related mainly to the an- 
ticipated rate of growth. A slow- 
growing hardwood like oak may 
be planted as close as 3 ft. by 2 ft., 
i.e. over '*^,000 plants per acre, 
whilst a quick-growing softwood 
such as larch or Douglas fir may 
be planted at intervals of 5 ft. by 
5 ft. (1,742 plants per acre), or 
even more. 

Preparing Ground for Planting 

Before planting, some prepara- 
tory work on the site is usually 
necessary, for example, clearing 
undergrowth or weeds, or working 
up the soil. If there is a thick layer 
of vegetable matter, ploughing or 
some other work will have to be 
done on the planting site so that 
the roots can penetrate readily 
into the underlying mineral soil. 
Draining may also be necessary. 
Planting can be done in various 
ways, the object being to get the 
roots firmly into the soil in as 
natural a position as possible with- 
out undue labour or expense. In 
some countries seed is sown in 
patches or lines. The kind of tree 
to be sown or planted on any 
given site, or the mixture to be 
used, has to be carefully selected, 
taking into account all the factors 
of soil and situation. 

Young trees need protecting 
from competing weeds, and weed- 
ing and cleaning must be con- 
tinued — for several years in the 
case of slow-growing trees such as 
oak — until the branches of the 
young trees overlap, and weeds no 
longer menace them. At this 
thicket stage it is almost impos- 
sible to force a way among them, 
but after some years the lower 
branches of the young trees die off 
for want of light, and it is then 
usual to “ brash ” or “ brush up,”’ 
by trimming off all the dead lower 
tranches from the ground level up 
jO six or seven feet. At this time, 

3 r a little later, trees whose stems 


are ahead of the rest of the croj) 
and badly shaped or coarsely 
branched (known as wolves) are 
removed, to allow' of enhanced 
growdh by adjoining better stems. 
Then over a long period the tree 
crop is periodically opened (mt by 
thinning, i.e. by removing the less 
satisfactory stems to give the re- 
mainder room for further develop- 
ment. If thinning is too heavy the 
branches will develop too strongly 
and the timber become knotty, 
whilst at the same time the total 
wood grow’th on the area is likely 
to be less than it could be ; if it is 
too light the stems become draw'ii 
up and weak. 

After a period varying with the 
kind of tree, rate of growth in 
height falls off and the aim of fur- 
ther thinning is to maintain good 
healthy crowns, and thus promote 
continued steady growth in stem- 
diameter. One problem of forestry 
is to find markets for the small 
timber removedin thinnings. 

The age at which wood becomes 
mature and ready for felling and 
regeneration, called the rotation 
age, varies with the kind of tree, 
and the size of it most in demand. 
Where timber for sawing is grown 
the rotation is rarely loss than 
about 60 years for the quick- 
growing softwoods like larch and 
spruce, and may be I 5 O 72 OO years 
for oak ; Scots pine and beech fall 
between these limits. 

Coppicing the Wood 

Tree crops of maturing or mature 
age are more open than young 
woods, and it is possible to have 
an underwood of smaller stems, 
especially .with hardwoods. This 
may be planted or semi-natural, of 
hazel or various deciduous trees 
such as ash, sycamore, oak, or 
chestnut, and it is usually cut 
down (or coppiced) at intervals of 
7 to 15 or more years, to yield poles 
and sticks. Sometimes the whole 
wood is coppiced, a new crop 
growing up from shoots from the 
stumps this method was preva- 
lent when wood for fuel was 
needed, and was particularly ap- 
plied to oak when the bark for 
tanning was in good demand. Re- 
peated coppicing leads to gradual 
deterioration of the crop as the 
stocks^ get old ; where manage- 
ment is efficient, worri-out stocks 
are regularly replaced. Conifers 
cannot be managed by coppicing 
as they do not produce shoots 
when cut. They are, however, 
often underplanted (as is the shade 
bearing beech) below open crops of 
hardwoods or larch, to keep the 
ground covered and make fuller 
use of the land. When the over- 


wood is due to be felled the under- 
planted crop should give a yield 
of small timber at the same 
time , hemlock and Western cedar 
(Thvja) are particularly suitable 
for use in this way. 

A combination of coppice with 
larger trees (coppice with stand- 
ards) IS common. This may origin- 
ate by the retention of a few 
picked stems evenly distributed 
over the area when a young crop 
is first coppiced. At each subse- 
quent coppicing a few of these 
standards may be felled to provide 
larger timber, and a new lot of 
maiden standards be retained from 
seedling trees that have come up 
among the coppice, or by planting, 
or from the best coppice shoots 
still standing on a healthy vigorous 
stock. In time, the crop contains 
an open sprinkling of standards of 
several ages and sizes above the 
coppice growth. The standards 
are nearly always trees such as oak 
and ash which do not cast too 
dense a shade. This form of crop 
supplies continuously a wide range 
of material well suited to meet the 
varied requirements of an agricul- 
tural estate. 

Adequate Space Important 

When trees of all ages and sizes 
occur singly or in small groups 
throughout the wood, fellings 
should be made on a cycle, return- 
ing to each part of the wood every 
few years and taking out a selec- 
tion of trees of all sizes, including 
some mature, full sized trees, but 
otherwise removing inferior trees 
and allowing adequate growing 
space for all that are kept. To 
retain the all-aged structure con- 
tinuous regeneration must be en- 
sured. Such selection forests are 
coming more and more into 
favour on the Continent ; they 
oaH for highly skilled management. 

Forests are subject to injury 
and disease of many kinds. There 
are risks from natural physical 
phenomena such as wind, frost, 
snow, and drought, varying with 
locality and from year to year. 
Exposure to strong winds, particu- 
larly if they are laden with salt 
spray, has a general stunting effect 
on tree growth, whilst storms may 
uproot or break trees on an 
extensive scale. A tree that has 
grown up exposed to wind is 
always more firmly rooted than 
one which has grown up sheltered 
by its neighbours. It is accord- 
ingly a guiding principle when 
arranging the sequence of fellinp 
that trees should never be suddenly 
exposed to the wind by the felling 
of others to windward of them ; 
this in turn means sp arranging 
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that the older crops in which there 
will be heavy timber felling are 
towards the leeward side of the 
forest, with the fellings annually 
moving up the prevailing wind. 
Trees, e.g. spruce, which do not 
root so deeply, as, e.g., oak and pine, 
and so are more likely to be blown 
down, must not be planted on 
exposed sites or left standing 
alone in felling. 

Damage by Frost and Snow 

Snow also may uproot or break 
trees, and its weight often bends 
over young crops beyond recovery, 
particularly if they have been in- 
adequately thinned. Frost damage 
is a serious risk in many places. 
Some species are particularly sus- 
ceptible, e.g. ash, and should not 
be planted on sites known or likely 
to be frosty. Late frosts which 
kill the newly developed shoots 
and foliage can be very injurious, 
not only seriously checking growth 
but also causing forking of the 
stem or bad curvature where a 
side shodt takes the lead in place 
of a frosted leader. Considerable 
protection against frost damage is 
afforded to young growth by an 
overwood. Sometimes a hardy," 
quick-growing species is mixed 
with a slower, susceptible one as a 
nurse crop, to be removed when 
the danger is over. 

Many forest trees are liable to 
insect damage, especially when 
growing in pure crops. Thus, it is 
commonly inadvisable to replant 
at once an area where a pine crop 
has been felled, owing to the great 
probability that the pine weevil, 
which breeds in the stumps, will 
attack the young plants and kill a 
large proportion of them ; after 
about three years the food material 
in the stumps is exhausted and 
the weevils can no longer survive. 
Another very injurious insect 
burrows in the shoots of young 
pines and causes serious malform- 
ation. Defoliation by caterpillars 
is common, being particularly 
conspicuous on oak ; it is difficult 
to prevent, and causes much loss 
of growth. Insect-eating birds 
should be encouraged as the most 
practicable method of minimising 
insect attacks. 

The forester also has to contend 
against fungus diseases. Some, for 
example the honey fungus, kill 
young plantation trees outright ; 
others cause cankerous growths 
deforming the tree and reducing 
its value for timber, the larch 
canker being a common example ; 
yet others cause decay in the 
heartwood and render the timber 
worthless. Trees planted on un- 
suitable sites are prone to fungus 


diseases, and some stocks are 
more susceptible than ' others. 
Rodents are the most serious 
enemy of British forests ; in 
many parts of the country it is 
impossible to raise a plantation 
without protection from rabbits. 
Grey squirrels are destructive of 
beech, ash, and sycamore. Small 
rodents and birds, particularly 
the wood pigeon, are largely re- 
sponsible for the failure of natural 
regeneration of oak and beech in 
England. 

Protection against fire is very 
important, especially in conifer 
plantations. The forest is divided 
into blocks of moderate size separ- 
ated by fire lines kept clear of 
inflammable material (often by 
ploughing), look-out towers are 
kept manned, and organization 
makes it possible to get men and 
extinguishing appliances quickly 
to an outbreak. 

An important branch of forestry 
deals with the measurement of trees 
and crops, their rate of growth, 
and their valuation. The work of 
felling trees and extracting them 
from the forest with minimum dam- 
age and wastage is dealt with by 
the forest engineer, who often 
also carries out preliminary saw- 
milling on the spot. 

Effect on Soil and Water Supply 

Production of timber is often 
only one of the objects, and not 
necessarily the most important, of 
afforestation. Forests exert a con- 
siderable effect on the soil and 
water supply ; they moderate 
temperature and give protection 
from wind. They also dram 
swampy land, rendering it more 
healthy, provide sporting and 
recreational facilities, and preserve 
wild life. Taking all the matters 
applicable to local conditions into 
consideration, the forester usually 
draws up a working plan, laying 
down all operations to be done 
each year for a period of years 
(usually 10) in each subdivision 
of the area, felling and planting, 
road work, drainage, maintenance 
operations, and improvements. 
Where scientific forestry is prac- 
tised, the fellings and the com- 
position and structure of the crop 
are usually regulated to give as 
nearly as possible the maximum 
yield m perpetuity, though in 
some cases, e.g. in state- owned 
forests, other considerations than 
maximum sustained production 
or maximum financial return may 
be given weight ; thus, less paying 
kinds of trees may be grown for 
reasons of amenity. 

Great Britain has an exception- 
ally low proportion of its land area 


under forest, only 5|- p.c. or three 
million acres, and most of this 
forest produces far less timber 
than it might owing to low stock- 
ing and poor management. Less 
than 5 p.c. of British requirements 
of timber are home grown. There 
was no state organization or policy 
until the Forestry Commission 
{v.i.) was set up in 1919. Improve- 
ment of management in privately 
owned woodland is particularly 
needed in the hardwood forests of 
oak, ash, and beech totalling 
about one million acres. 

The climate of Britain is very 
well suited to the growth of coni- 
ferous timber, particularly in the 
W. parts, where good results have 
been obtained with some of the 
trees of the W. American forests, 
such as Sitka spruce and Douglas 
fir ; whilst pine grows excellently 
on poor, sandy soil in the S. and 
E. which is of low agricultural 
value. On good sites the average 
rate of growth reaches about 170 ' 
cu. ft. per acre per annum for 
Douglas fir, 90 cu. ft. for Scots 
pine, 70 cu. ft. or less for oak. 

Forestry Commission. Body 
formed in 1919 to promote the in- 
terests of forestry and develop 
afforestation in Great Britain. 
Developed from the Forestry sub- 
committee of the Reconstruction 
committee formed in 1918, it was 
set up as a result of the serious re- 
duction in standing timber in 
Great Britain during the First 
Great War. It is a body corporate 
appointed every five years under 
the Forestry Acts of 1919-45, and 
consists of a chairman, nine com- 
missioners (of whom all but one 
are unpaid), and four directors, 
one each for England, Scotland, 
and Wales, and one in charge of 
research. The aim of the commis- 
sion is to replenish the supply of 
native timber by maintaining 
existing forests and by encourag- 
ing afforestation. The crown woods 
were transferred to it in 1924 ; by 
1957 it owned 2,l02,300 acres, of 
which 1,005,200 acres were planted. 
It also advises and makes grants 
or loans to local authorities and 
private landowners for the' purpose 
of afforestation, and has power to 
take over the management of 
woodlands which it considers to 
be unsatisfactorily managed. 

Expenses are met from a 
forestry fund, derived partly 
from a Treasury vote and partly 
from profits on the sale of timber, 
and lands ; expenditure during 
the financial year 1955-56 was 
£8,351,000. The Forestry Act of 
1945 placed the commission under 
the control of the minister of 
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Agriculture and the secretary of 
state for Scotland (but not of their 
departments) ; transferred power 
to acquire land from the commis- 
sion to the Agricultural commis- 
sioners ; and allocated to the com- 
mission £20,000,000 to enable it to 
carry out afforestation involving 
bhe employment of 13,000 men 
and the planting (or replanting) 
of 365,000 acres, as the first part 
of a five-year plan. 

Forestry Corps. Unit of the 
British army during the First 
Great War. To secure an adequate 
supply of timber for war purposes 
lumber units were formed in 
Canada, the first draft reaching 
England in April, 1916. The 
corps was formed from these bat- 
talions in Oct. and eventually 
numbered 18,000. In the Second 
Great War a forestry unit from 
Newfoundland was working in 
Gr6at Britain in Nov., 1939. 
There was no distinct forestry 
. corps but the work was performed 
by battalions or companies of 
specialists from Canada, Bermuda, 
Honduras, the Pioneer Corps, and 
Royal Engineers. There was also 
a forestry section of the Women’s 
Land Army. 

Forez, Monts du. Wooded, 
range of mts. in the dept of Loire, 
France. They lie in the W. of the 
dept., and divide the basins of the 
AUier and the Loire. The loftiest 
summit is Pierre-sur- Haute, 5,380 
ft. The range is also known as the 
Monts de la Madeleine and the 
Bois Noirs. 

Forfar. Royal burgh, and the 
county town, of Angus, Scotland. 
It stands in the vale of Strathmore, 

14 m. N.of Dundee, 
on main rly. and 
road routes from 
Perth to Aberdeen. 
The burgh’s 
chief edifices are 
the county build- 
ings, town hall, 

Forfar arms 

MefEan Institute. 
A public hall and a park were 
given by Peter Reid, a merchant 
here. The chief industries are the 
manufacture of linen and jute ; 
others are bleaching and rope- 
making. The burgh is governed 
by a provost and council. 

Forfar was a royal residence of 
Malcolm Canmore, whose castle on 
a hill of the N. of the town was 
taken and destroyed by Bruce in 
1308; its site is marked by a 
cross erected in 1648. It was 
made a burgh in the 13th century. 
Under the 1948 redistribution, the 
burgh of Forfar is part of the 


county constituency of South hammers, rolling mills, presses 
Angus. Market days, Mon. and engines, or motors and boilers* 
Fri. Pop. (1951) 9.981. which make up an iron-manufac- 

Forfarshire. This Scottish turing works. It always relates, 
county has been officially known however, to the working of metals 
since 1928 as Angus {q.v.). from a crude or semi-manufactured 

Forfeiture (late Lat. foris fac- form, to a higher order, as dis- 
tum, something done outside). De- tinguished from malting and cast- 
privation of lands, goods, or other ing. See Iron ; Steel, 
property, usually in consequence Forgery (Lat. fabricari, to 
of a sentence passed by a court frame). English law term for 
of law, or some breach of the making or altering a written in- 
law. In English law a person con- strument which purports to be valid 
victed of felony, treason, felo de with intent to defraud (or in some 
se, and certain other offences, in- cases to deceive). The notion that 
eluding striking a judge, forfeited forgery always consists in signing 
all his lands and goods to the a false name, or imitating some- 
crown. This was abolished by the body’s signature, is wrong. Thus, 
Forfeiture Act, 1870. At common to alter the date or amount on a 
law, also, an illegal conveyance of cheque, account, or receipt, though 
land, e.g. to an alien, before the the signature is genuine, is forgery, 
Naturalisation Act, 1870, or to a ff the alteration bo made with 
corporation in mortmain, was intent ^ to defraud. Merely to 
similarly punished. subscribe a false name on a note or 

Leases frequently provide that cheque may not be forgery if there 
the landlord may re-enter the is no fraudulent intent. The law 
premises and forfeit the lease if on the subject is the Forgery 
the tenant fails to carry out his Act, 1913. See False Antiquities ; 
obligations — e.g. to pay the rent I-ritorary Forgery, 
or keep the premises in repair. Forget-Me-Not. Hardy peren- 
The court will usually prevent the nial plant of the family Boragina- 
landlord from enforcing forfeiture ceae, genus Myosotis. Natives of 


if the tenant makes 
good his default. In 
the case of failure to 
pay rent the tenant 
may apply to the 
court for relief with- 
in six months of the 
landlord obtaining 
judgement. For 
breaches of other 
covenants, except 
where forfeiture is 
on the ground that 
the tenant has be- 
come bankrupt or 
his interest has been 
taken in execution, 
the landlord cannot 



Forget-Me-Not. Leaves and 
flowers of the perennial plant 


Great Britain, their 
height IS from 7 ins. 
to 18 ins. ; the 
flowers are blue and 
yellow. Several culti* 
vated varieties are 
raised from seed 
planted out of doors 
in spring, and trans- 
planted to their 
I>ermanent positions 
in the autumn- when 
they will flower in 
the spring and 
summer of the follow- 
ing and successive 
years. The best 
position is a moist 


forfeit unless he has served a notice, corner of the rook garden. The 
By the Leasehold Property (Re- well-known blue variety is M. 
pairs) Act, 1938, which applies to palustria which, though found 
the leases for 21 years or more of a naturally by the sides of streams, 
house of rateable value of £100 or will thrive equally well in the gar- 
less, if the landlord more than 5 den as an edging, or in small beds 
years from the end of the lease and or borders in moist peaty soil. A 
with a view to the forfeiture of rarer natural apeoies is M. palustris 
the lease serves a notice on the aWa^ which has white flowers, 
tenant to carry out repairs, the Forging. Production of articles 
tenant may serve a counter of iron or steel or other metal by 
notice, then no proceedings can be hammering, pressing, rolling, or 
taken without leave of the court, otherwise shaping the metal while 
Forge (Lat. fabrica, workshop), heated but not in a molten oondi- 
In metallurgy, term with a wide tion. It is distinguished from cast- 
meaning. It covers the simple ing by the fact that the metal is 
hearth of the blacksmith, early never raised to a temperature 
furnaces such as the Catalan forge sufficiently high to melt it. 

{q.v.), in which malleable iron was It is almost certainly the most 
produced in Europe for a long ancient branch of the whole art 
period, and the modem extensive of metallurgy, and was first prao- 
plant comprising furnaces, cranes, tised by primitive man in shaping 
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pieces of native copper into rough 
weapons or implements. It de- 
pends upon the property which 
metals possess, some more eminent- 
ly than others, according to which 
they “ flow ” under pressure while 
in the solid state. In its broad 
sense it embraces all the operations 
of shingling, cogging, and rolling 
by w^hich “ merchant ” bars and 
plates are produced ; the works in 
which such operations are carried 
out, while frequently styled rolling 
mills today, were originally termed 
forges, and the term is still largely 
retained. 

These processes involve, first, the 
proper heating of the crude mass 
of metal to the requisite tempera- 
ture ; and, secondly, the use of 
tools specially adapted to impart 
the desired shape to the heated 
mass of metal. They are modified 
more or less according to the metal 
w'hich is to be operated upon — 
iron, steel, copper, magnesium, 
aluminium, gold, silver, or alloys 
of these. The forging proper will 
nearly always begin with a reduc- 
ing operation, “ drawing down ” a 
piece of metal to a smaller size. 

Thus, in the production of an ord- 
inary stonecutter’s chisel, a round 
or a six-sided bar of steel of the 
desired thickness will be taken. The 
end of this bar will be heated in 
the smith’s fire, and as soon as the 
right temperature has been reached 
the bar will be withdrawn, the 
heated end laid on the smith’s 
anvil and hammered out — drawn 
down — until it has assumed the 
required chisel shape. If the chisel 
is a small one the whole operation 
so far may be done by the smith 
himself with his hand hammer. 

Principal Operations of Forging 

Otherwise the chisel will be fin- 
ished by the use of a “swage,” which 
in this case will be a flat-faced tool 
held in a handle made of twisted 
iron rod. The smith will lay the 
face of this swage on the end of the 
chisel and his helper or striker will 
strike it with his sledge-hammer, 
thus producing a finished surface 
of the desired shape, free from 
hammer marks. The end of the 
bar will then be notched by means 
of a smith’s chisel at a distance 
up the bar corresponding to the 
length of the chisel desired-, and the 
piece broken off. It is not yet 
finished, however ; it will be desired 
to flatten out and round off the 
blunt end of the chisel That end 
is therefore heated again, the 
chisel is then withdrawn, and the 
end hammered or knocked upon the 
anvil, when it will be broadened 
out more or less, as required. This 
operation is called** upsetting.” The 
produotiop, of this simple article 


thus illustrates four principal oper- 
ations of forging — heating, draw- 
ing down, cutting off, and upsetting. 

Other principal operations are 
bending, holing, and welding. In 
the production of a great pro- 
peller or engine shaft which may 
weigh 100 tons, or of a 100-ton gun, 
the operations are essentially the 
same. 

Drop or Die Forging 

In the modern system of drop 
or die forging, the heated piece of 
metal is pressed into a die, .a 
hardened steel form, by a hammer 
falling or dropping repeatedly upon 
the die. The hammer is worked 
mechanically, its weight amount- 
ing in large machines to 3,000 lb. 
Many of the parts of motor-cars, 
motor-cycles, bicycles, and other 
articles in iron, steel, and non- 
ferrous metals are made by drop 
forging. Bolts and nuts, screw 
blanks and rivets are now made 
chiefly by machine forging, in 
which the machine takes a heated 
bar of iron or steel, cuts off a 
definite length, shapes the latter 
to the form required, and ejects 
it automatically. See Casting ; 
Metallurgy ; Welding. 

Forging Press. Instrument 
used in metallurgy. The increasing 
sizes and complexity of articles in 
malleable iron and steel required in 



Forging Press. A, A^. Base and head 
connected by columns, a, a', a". B. 
Stand attached to base and to upper 
part of which tables and dies are at- 
tached. C. Inverted platen attached 
to ram, D, which works up and down 
nnder hydraulic pr^sure. Platen 
slides up and down columns. E, 
Retractor rams which puU np the 
platen after each downward stroke. 
F. Intensifier which puts final extra 
pressure on ram, D, and articles being 
made. G. Hydraulic pumps working 
rams. H. Flanged tire of small 
railway truck whed receiving finish- 
ing press. Ram, D, may make from 
30 to 80 strokes per minute, each 
pressing article a little nearer final 
shape. J, J', J", Hydraulic con- 
nexions conve^ng pressure to the 
various rams 


engineering particularly, such as 
heavy flanged plates, cranks, and 
crank shafts, began to make their 
production by means of the steam- 
hammer difficult. Attention was 
therefore directed to the hvdraulic 

4f/ 

press as likely to prove a more 
effective appliance, and such objects 
are now largely produced by its aid. 
V^'ery powerful presses, capable of 
exerting a total pressure of 10,00 > 
tons, have been built for forging 
purposes. The illustration shows a 
press of this character with its 
pumps and control valves, adapted 
as it stands for the production of 
flanged wheels and other heavy 
flanged plates by dii'eet pressure. 

Forisfamiliation (Lat. for is, 
outside ; familia, family). In 
Scots law, the alienation of a 
child from his father and exclusion 
from further inheritance, by mar- 
riage, by provision made for him 
by his parents in ante-nuptial 
settlement or other portioning, or 
by his own renunciation of his 
legal right to legitim {q^v.). The 
custom is derived from the Roman 
law of emancipation of a son from 
his father’s power by fictitious sale 
and manumission, by imperial 
rescript, or by formal declaration, 
after which the son became inde- 
pendent ^ui juris), quitted the 
family to which he formerly be- 
longed, and, as a general rule, lost 
the rights of agnation. 

Fork (Lat. furca). Instrument 
for holding or lifting. It consists 
of a handle, terminating in two or 
more prongs. An example is the 
table-fork of silver or other metal. 

A tuning fork {q.v . ) is a two -pronged 
steel instrument which when struck 
gives a fixed and definite note, 
used to determine musical pitch. 
By analogy the word is used for 
something {e.g. a road) which 
divides into two. 

The farm implement of this name 
has a wooden handle and two or 
more steel tines. The two-tined 
kind, when large, is known as a 
pitchfork, used for loading hay or 
grain. Short,stout, emptying forks, 
of similar pattern, serve for unload- 
ing, while turning and collecting 
forks are still smaller, but with the 
same number of tines. Digging 
forks possess three to five tines, 
which maybe round, square, or flat. 
Additional leverage is given by a 
sharply bent neck, and a short 
handle is preferred. Dung forks, 
for dealing with farmyard manure 
and litter, usually have three or 
four curved tines of circular sec- 
tion. Caving, cocking, or pooking 
forks, for collecting and loading 
short • material, are somewhat 
similar, but the tines are long and 
wide apart, while they are con- 
tinued backwards above the neck 
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and connected by a cross-bar, so 
as to prevent the forked-up stuff 
from falling off again. 

Forli. Prov.of Emilia-Romagna, 
N.E. Italy, bounded E. by the 
Adriatic Sea and N. by the prov. of 
Ravenna; its area is 730 sq. m. 
The surface is flat and low-lying, 
and the soil fertile. The chief 
products are wine, grain, silk, and 
sulphur. Besides Forli, Rimini is 
in this prov. Pop. (1951) 481,060. 

Forli. City of Italy, the ancient 
Forum Livii. The capital of the 
prov. of Forli, it stands in a fertile 
plain, intersected by the rivers 
Montone and Ronco, 40 m. S.E. of 
Bologna by the main rly. from 
Bologna to Brindisi. A walled 
town, it contains a cathedral (re- 
built), a citadel, 1361, utilised as a 
jail, a lyoeum, technical institute, 
municipal art gallery, and town 
hall. The churches contain pic- 
tures and frescoes by local masters. 
A thriving trade is carried on in 
cattle, cereals, wine, silk, and 
hemp, while the manufactures in- 
clude furniture, earthenware, ma- 
chinery, headgear, shoes, and silk 
goods. Founded about 200 B.C., 
in the Middle Ages it was part of 
the exarchate of Ravenna. It ex- 
perienced many vicissitudes dur- 
ing the quarrels of the Guelphs and 
the Ghihellines, and fell to the 
papacy in 1504. It suffered little 
damage in the Second Great War, 
British troops of the 8th army oc- 
cupying it Nov. 9, 1944, after the 
Germans had withdrawn. Pop. 
(1951) 78,883. 

Forlorn Hope {A.S.fore-Uoran, 
to send forward, hauife, a troop). 
Military expression once signifying 
troops sent forward. The implica- 
tion that they are to carry out a 
specially dangerous enterj)rise is a 
comparatively modern use of the 
expression. The French, Dutch, 
and German equivalents are en- 
fants perdus, lost children, verloren 
hoop, lost troop, and verlorner 
Posten, lost post. Cromwell issued 
the first campaign medal to the 
forlorn hope, or skirmishers, of the 
New Model Army ; it was of pewter 
and was worn on the hat. In hunt- 
ing phraseology, a hound that fol- 
lows the chase in front of the rest 
of the pack is referred to as a for- 
lorn or forloyne hound. In ordinary 
language forlorn hope is used of 
any hopeless undertaking, hope 
being erroneously identified with 
hope meaning expectation, a word 
of entirely different etymology. 

Form (Lat. forma). Word liter- 
ally meaning shape. It denotes the 
manner in which the matter or 
parts of a whole are combined. 
Thus, a table or a chair may be 


made of pieces of wood, but the 
form of a table differs from that of 
a chair in the arrangement of the 
materials. Aristotle lays down 
four causes or principles of being — 
the material, the formal, the 
efficient, and the final. The three 
last-named on examination wil 1 be 
found to run into one another, leav- 
ing only the opposition of Form 
and Matter. Matter is possibility 
or potentiality {dynamis) which 
becomes actuality (energeia) by its 
conversion from indeterminateness 
into something definite. As an 
adaptation of the Platonic idea, 
form is the realization of the ideal, 
e.g. of the perfect table that a 
carpenter has in mind. See Matter. 

Form. In music, the plan of 
construction, or the arrangement 
of phrases, sections, and move- 
ments. There is no limit to the 
possible varieties of musical form, 
but a few outstanding classes may 
be named. Binary form has two 
main divisions, as exemplified in 
the old air Barbara Allen ,* ternary 
form has throe divisions, as in 
Charlie is My Darling. From these 
two germs most of the larger 
specific forms have boon evolved, 
such as the rondo, the sonata, and 
all their derivatives. The fugue is 
essentially a contrapuntal move- 
ment of continuity, but it has an 
underlying basis of sectional form. 

Many compositions bearing other 
generic names are also referable to 
these forms ; e.g, many songs and 
short instrumental pieces are in 
simple ternary form, called also 
primary, song, or lied form ; many 
marches are in rondo form ; the 
minuet and trio, in a suite, or 
symphony, are each in either bin- 
ary or ternary forms, while to- 
gether, with the recapitulation of 
the minuet, they constitute a 
larger ternary form. See Minuet ; 
Suite ; Symphony ; Trio. 

Formalin ob Fobmabdehyde 
(HCOH). Pungent gaseous com- 
pound first prepared in 1867 by 
Hofmann by passing methyl alco- 
hol vapour and air over a heated 
platinum spiral. A 38-41 p.c. solu- 
tion of formaldehyde is known as 
formalin, and is the form in wliich 
the gas is obtainable in commerce. 
A prrent of air drawn by an 
aspirator is passed over methyl 
alcohol and in contact with silver 
gauze, formaldehyde being formed. 
The gas is made to pass through 
a series of receivers containing 
water, until the water is saturated 
with the gas. Formalin is em- 
ployed as a preservative and anti- 
septic. Combined with ammonia, 
formaldehyde yields hexa-methy- 
lene-tetramine, which, under the 


name of hexamine, is used as an 
internal urinary antiseptic. 

A recent discovery in chemistry 
is the production of formaldehyde 
by the action of light upon water, 
in imitation of the natural process 
by which it is created by a plant 
through the agency of chlorophyll. 
The latter, under the influence of 
sunlight, extracts carbonic acid gas 
from the air and combines it with 
water to form formaldehyde and 
sugar. In the laboratory, carbonic 
acid and water under the influence 
of ultra violet rays are made to 
produce a similar result. The pro- 
cess is known as photo-synthesis. 
By using a coloured water, pure 
formaldehyde was obtained with- 
out sugar by Professor Baly of 
Liverpool. Fornicaldehyde can be 
produced industrially by the direct 
catalytic union of carbon monoxide 
and hydrogen or by the oxidation 
of synthetic methanol. 

Formalin is a powerful caustic ; 
when mixed with ten times its 
volume of water it may be used 
for removing corns. A 30 p.c. 
solution may be used for treating 
ringworm of the scalp, and a solu- 
tion of 1 in 500 as a mouth-wash. 
Formalin is not much used in sur- 
gery as an antiseptic, as it tends to 
retard healing. It is a powerful dis- 
infectant and has the advantage 
that it docs not injure coloured 
fabrics. Formakhffiydo is widely 
used in plasties, condensing with 
phenol to give bakelito and with 
urea and related compounds to 
give amino-plastics. 

Formalism. In philosophy, the 
tendency to consider more form or 
externalities as the only valuable 
part of anything. Thus, the adher- 
ence to out-and-dried rules, like 
those of formal logic, is formalism. 
The same applies to the rules of 
composition in sculpture or paint- 
ing. The term is specially used of 
strict adherencjo to religious forms 
and dogmas characterised by the 
absence of a genuine religious feel- 
ing. Formulism is rather the re- 
duction of such forms and dogmas 
to a written system. 

Forman, Simon (1552-1611). 
English astrologer and quack 
doctor. Born 
Ham ps hi re, 

Doc. 30, 1552, 
ho entered 
Magdalen Col- 
lege, Oxford, 
as a poor 
scholar, 1673. 

After experi- 
ence as an usher 
in small coun- 
try schools he 
claimed mira- 


at Quidhampton, 



Engliah astrologer 
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culous powers, and in 1580 pro- 
fessed to be able to cure diseases. 
He studied medicine and astrology 
ill Holland, and in 1583 started 
practice in London, wrote treatises 
on mathematics and medicine, and 
began to seek the philosopher’s 
stone. Though frequently arrested, 
he worked among the poor in 
plague-stricken areas and obtained 
a large and far less honourable 
practice among court ladies ; c.y. 
his aid was sought by Lady Essex 
to alienate the love of her husband 
and influence the affection in her 
favour of Somerset. Cambridge 
granted him a licence to practise 
medicine in 1603. 

Richard Nicolas, in Overbury’ s 
VTsion, 1616, thus refers to him : 

Forman was that fiend in human shape 
That by his art did act the devil's ape 

His philtres are alluded to in 
Jonson’s Epicoene, and his career 
suggested much in Jonson’s play. 
The Alchemist. He died Sepr. 11, 
1611, and was buried in S. Mary’s 
church, Lambeth. His MSS. came 
into the possession of Ehas Ash- 
mole. A diary, 1564-1602, was 
published in 1849. 

Formation. In geology, an old 
term used to denote a group of 
strata or rock-beds. They are dis- 
tinguished by common lithological 
characters, such as the Upper 
Greensand formation (sandstone) 
and Gault (clay). Modern divi- 
sions of stratified rocks are baaed 
on fossils enclosed, which often 
prove strata of different litho- 
logical aspect to be of same age. 
Eor these divisions “ stage ” 
names are applied, e.g. Selboroian 
stage, which includes both Upper 
Greensand and Gault formatiorts. 

Formby. Urban district, mar- 
ket town, and watering-place of 
Lancashire, Encrland. It is 7 m. 
S.W. of Southport, and has a rail- 
way station. Formby is really 
a residential suburb of Liverpool. 
Near are the Altcar Flats, on which 
the Waterloo Cup (coursing) is 
decided. Pop. (1951) 10,429. 

Formby, George. Stage name 
of James Booth (d. 1921), a Brit- 
ish comedian. A native of Ashton- 
under-Lyne, he first appeared on 
the London music hall stage at the 
Royal Albert, Canning Town, in 
1902. He achieved outstanding 
success in variety at the Tivoli by 
his simple Lancashire humour, his 
wheezy voice (long thought to be 
assumed, but actually due to 
painful pulmonary weakness which 
he turned to good account with 
high courage), and his burlesque 
of the familiar light comedian. He 
appeared in pantomime and revue, 
and among the songs he popular- 


ized was the famous I 
was Standing at the 
Corner of the Street. 

He died at Warring- 
ton, Feb. 8, 1921. 

His son George, who 
adopted the surname 
Formby, was born May 
26, 1904. He became a 
jockey, but abandoned 
that career for the 
stage, playing first 
under the name George 
Hoy. From his first 
film in 1934 he was a 
popular comedian, and 
his later pictures in- 
cluded It’s in the Air ; 

Trouble Brewing; 

Keep Your Seats, 

Please. During the 
Second Great War he 
and his wife Beryl de- 
voted themselves to 
entertaining British 
troops overseas, some- 
times in theatres of 
war not visited by other artists. 

Forme. In printing, a page or 
number of pages of type, or stereo- 
plates, arranged or “ imposed ” for 
printing and secured or locked 
up ” in a metal frame called a 
chase. See Printing. 

Formentera. One of the Bale- 
aric Islands, in the W. Mediter- 
ranean Sea, belonging to Spain. It 
is the smallest and most southerly 
of the group, and lies 7 m. S. of 
Iviza. Area 37 sq. m. The fertile 
soil yields abundant wheat. Fishing 
and salt-working are engaged in. 

Fonnia. Town of Italy, in the 
prov. of Latina, on the site of the 
ancient Volscian town of Formiae. 
Situated on the N. side of the Gulf 
of Gaeta, 48 m. by rly. W.N.W. of 
Caserta, it is a seaside resort. The 
town has a little trade in olive oil 
and earthenware, and the sur- 
rounding districts yield an abund- 
ance of fruit. During the Second 
Great War the Germans looted the 
choir and sacristy of the church of- 
S. Erasmo, and the best objects in 
the museum were removed to 
Naples, where they were destroyed. 
American troops of the 5th army 
captured Formia May 18, 1944. 
Pop. (1951) 17,737. 

Formiae stood on the Appian 
Way and was a residential district 
for wealthy Romans, remains of 
whose villas stud the coast. Here 
Cicero lived, and met his death, 
near his villa, Dec. 7, 43 b.o. 

Formic Amd (Lat. foimica, 
ant). The lowest in the important 
series of fatty acids. Its chemical 
formula is CHgOg. It was first ob- 
tained by John Ray in 1670 by 


Four pages of type locked op in a chase, 
making a forme ready for printing 

distilling red ants with water, his 
observations being printed in the 
Philosophical Transactions of 
that year. Formic acid occurs in 
other animal and vegetable sub- 
stances, but is now made by (1) 
heating to 60° C. in a retort a mix- 
ture of sugar, water, manganese 
peroxide, and sulphuric acid ; (2) 
heating equal parts of anhydrous 
glycerine with oxahc acid and dis- 
tilling the product. It has been 
used in the treatment of rheu- 
matism, as it was observed that 
those liable to bee stings often 
found relief from rheumatic pain. 

Formication. Sensation of in- 
sects crawhng under the skin, a dis- 
order of the sensory nerves resul- 
ting from prolonged intake of cer- 
tain toxic substances, e.g, cocaine. 

Formicivora (Lat. forynica, 
ant ; vorare, to devour). Genus of 
passeriform birds of the family 
Pittidae. They are long-legged 
birds and are widely distributed 
geographically. 

Formigny, Battle of. Fought 
between the English and the 
French. AprU 15, 1450. To 
strengthen the English cause in 
France a force under Sir Thomas 
Kyriel was sent to Cherbourg. 
About 2,500 strong, it was joined 
in Normandy by another 1,000 
men, and this army, having taken 
Valognes, moved to Formigny, 
near Bayeux. There it was met by 
a French force and was routed. 

Formosa or Taiwan. Island 
province of China, off the S.E. 
coast. Formosa was Chinese terri- 
tory from 1683 until 1895, when 
after the Stno-Japanese war it was 
ceded to Japan. The island proved 
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deemed to be German. Following 
the defeat of Germany he was 
captured at Hamburg by the 53rd 
Welsh div. late in May, 1945, and 
was handed over to the Polish 
government in Aug., 1946. 

Forster, Edwakd Morgan (b. 
1879). A British man of letters. 
Born Jan. 1, 1879, and educated at 

Tonbridge and 
King’s College, 
Cambridge, he 
published his 
first novel. 
Where Angels 
Fear to Tread, 
in 1905, Then 
in The Longest 
Journey, 1907 ; 
■p w A Room with a 

British novelist View, 1908; and 

Howard’s End 
1910, he dealt with the interaction 
of two types of character, those 
who live by convention and those 
who live by instinct. His master- 
piece, A Passage to India, 1924, 
again emphasising the 'importance 
of personal relations, was awarded 
the FeminaVie Heureuse and James 
Tait Black Memorial prizes. In 
1927 he was Clark lecturer at 
Cambridge, when he dealt with 
Aspects of the Novel, and in 1937 
he published a collection of essays, 
Abinger Harvest. His biographies 
of G. Lowes Dickinson, 1934, and 
of Marianne Thornton (his aunt), 
1956, were remarkable in that he 
made undramatic life stories in- 
tensely interesting. As a short 
story writer Forster occupied a 
high place, his best-known col- 
lections being The Celestial Omni- 
bus, and The Eternal Moment. 
He was made C.H. in 1953. His 
quiet, clear speech and his wit 
made him an acceptable speaker 
and broadcaster. Consult Life, 
L. Trilling, 1944. 

Forster, John (1812-76). A 
British historian and biographer. 
Born at Newcastle, April 2, 1812. 

and educated 
at Newcastle 
grammar 
school and Uni- 
versity College, 
London, he be- 
came, in 1833, 
the literary 
and dramatic 
critic of the 
John Forster, Examiner, and 

British historian edited the 

After C. E, Perufftni -i xr 

Daily News m 
1846. During 1847r55 he edited 
the Examiner, resigning on his 
appointment as secretary to the 
commissioners of lunacy. From 
1861 to 1872 he was one of the com- 
missioners. He died Feb. 1, 1876. 



John Forster, 
British historian 
After C. E. Perugini 


Forster is best known for his Life 
and Times of Oliver Goldsmith, 

1 848 ; and Life of Dickens ( of whom 
he was the intimate friend and 
correspondent for over 30 years) 
1872-74. He also wrote Lives of 
the Statesmen of the Common- 
wealth, 1836-39 ; Arrest of the 
Five Members, 1860 ; Life of Sir 
John Ehot, 1864; and vol. i of a 
Life of Swift, 1875. His collection 
of MSS., books, and pictures forms 
the Forster bequest at the S. 
Kensington Museum. 

Forster, William Edward 
(1818-86). British politician. Born 
at Bradpole, Dorset, July 11, 1818. 
his parents 
were Quakers, 
and he was 
educated at a 
Quaker school 
at Tottenham. 

In Bradford 
he became a 
successful 

woollen manu- 

, tt Bnnsh politician 

lacturer. He 

found time also for public work ; 
writing and lecturing made him 
known, and in 1861 he was re- 
turned as Liberal M.P. for Brad- 
ford. He retained the seat 
throughout his life. 

In 1865 Forster joined the Lib- 
eral ministry as under-secretary for 
the colonies, but he was soon in 
opposition. In 1868 he became 
vice-president of the council in 
Gladstone’s first ministry. It fell 
to him to frame and introduce the 
important Education Act of 1870. 
He remained in office until 1874, 
and in 1880 returned to the diffi- 
cidt position of chief secretary for 
Ireland. In 1882 he resigned, as 
Gladstone released the political 
prisoners from Edlmainham, and 
it was not surprising when he de- 
clared against Home Rule. On 
April 6, 1886, he died at his Lon- 
don residence. Consult Life, Sir 
T, Wemyss Reid, 1888. 

Forsterite. The magnesian 
end-member of the olivine series 
of minerals; magnesium silicate 
(Mg 2 Si 04 ) in light- coloured ortho- 
rhombic crystals. It occurs in vol- 
canic rocks or as a contact mineral 
in dolomite altered by igneous 
intrusion. See Olivine. 

Forsyte Saga, The. Sequence 
of novels by John Galsworthy. The 
original “ saga ” comprised three 
long stories : The Man of Property 
(1906), In Chancery (1920), and 
To Let (1921), with two linking 
short stories. . These, reissued in 
one vol., 1922, as The Forsyte 
Saga, depict very fuUy the history 
of a large London family of the 
wealthy and apparently secure 


middle-class between the years 
1886 and 1920, wliich has con- 
siderable value as a social docu- 
ment apart from its merit as a 
study of human motives. The 
history was extended to later years 
in three further novels : The MTiite 
Monkey (1924), The Silver Spoon 
(1926), and Swan Song (1928), 
which were reissued in 1929, again 
with two short stories, as A Modern 
Comedy. Even then, though the 
Forsyte story was completed, some 
of the characters were carried over 
into other books, viz. Maid in Wait- 
ing, 1931, Flowering Wilderness, 
1932, Over the River, 1933. There 
were also several disconnected short 
stories about the Forsytes, many 
of them being collected into the 
volumes On Forsyte ’Change (1930) 
and Forsytes, Pendyces and Others 
(1935). The success of the original 
Saga, a new experiment in publish- 
ing, led directly to a fashion for 
“ omnibus ” volumes of all kinds 
containing three or more separate 
books. See Galsworthy, John ; 
Omnibus Books. 

Forsythia. Genus of shrubs of 
the farnily Oleaceae. Native of 
Japan and China, they have 
smooth, simple, or trefoil leaves, 
and scattered yellow flowers, 
abundantly produced in early 
spring, which makes the two 
species, F. sus'pensa and F. virid- 
issima, favourites in European 
gardens. The genus is named 
after William Forsyth, an 18th 
century gardener. 

Fort (Lat. fortis^ strong). Forti- 
fied place of small size, surrounded 
by a ditch, moat, rampart, stock- 
ade, or other means of defence, and 
garrisoned with a small body of 
troops. Fort is a diminutive of 
fortress and sometimes refers to a 
small castle. The term was applied 
to trading posts set up by Euro- 
peans in N. America, Africa, and 
India ; some rough shelter and 
protection was thrown up, and the 
fort served as a storehouse and 
rendezvous for the traders, and, in 
attacks, as a refuge. During the 
Franco-British wars in India in the 
18th century the existing forts 
were strengthened and new ones 
erected. Forts are stiU used as 
defence points on the N.W. fron- 
tier of India. Some leading ex- 
amples in both N. America and 
India developed into towns and 
retained the prefix, e.g. Fort 
Duquesne. In its modem sense, 
fort means part of a general 
system of fortifications. See 
Fortification ; Fortress. 

Fort, Paul (b. 1872). French 
poet. Bom at Reims, Feb. 1, 
1872, he settled in Paris, where he 
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founded in 1890 the Theatre des 
Arts for modern plays, e.p. by 
Verlaine and Maeterlinck. Fort 
also edited the Symbolist review, 
Vers et Prose. The first volume of 
his Ballades Fran9aises appeared 
in 1897, and was followed by over 
30 more, under the same title, 
establishing Fort’s reputation as 
one of the outstanding contem- 
porary French poets. He was in- 
fluenced to some extent by La- 
forgue, but intensely individual, 
using rhythmic prose as his 
medium. He also wrote plays, and 
a stimulating Historie de la Poesie 
Fran^aise depuis 1850 was pub- 
lished in 1926. Pron. for^ 

Fortaleza. Altei'native name of 
the capital of the state of Ceara, 
Brazil, also called Ceara (q.v,). 

Fort Augustus. Village of 
Inverness-shire, Scotland. It is 
finely situated at the head of Loch 
Ness, on the Caledonian Canal, 
and is connected with Spean 
Bridge, 24 m. S., by a branch rail- 
way line. The fort, built originally 
in 1716 and enlarged in 1730, was 
taken by the Jacobites in 1745, 
and recaptured a year later by 
William Augustus, duke of Cum- 
berland, in whose honour it was 
named. Purchased by Lord Lovat 
in 1857, it was presented by him 
in 1876 to the Benedictines, who 
transformed it into a monastery 
with college, hospital, and scrip- 
torium, which in 1882 was raised 
to the rank of an abbey. 

Fort Bayard. Town and port 
of Kwangtung, S. China. Situated 
on the N. shore of Mandarin Bay, 
the town was formerly the admini- 
strative centre of that portion of 
French Indo-China leased from 
China. This territory was restored 
to China in Feb., 1943, and occu- 
pied by Japanese forces in the 
same month. There is an aero- 
drome near the town, which has 
steam communication with Hong 
Kong, Macao, and Canton. Pop. 
20 , 000 . 

Fort Beaufort. Town of Cape 
Province, S. Africa. It is on the 
Kat river, 63 m. by rly. W.N.W. of 
King William’s Town, and is an 
important cattle-rearing anddairy- 
farming centre ; oranges are grown 
near by. Pop. (1951) 8,258. 

Port Belvedere. Royal estate 
in Berkshire, England. Between 
Ascot and Sunningdale, 6 m. S. of 
Windsor, Fort Belvedere was com- 
pleted in 1746 as a look-out post 
for troops returned from quelling 
the Jacobite rebellion and en- 
camped in Windsor Great Park. 
In 1750 it became the official 
ivsidenoe of the duke of Cumber- 


land (q.v.) in his capacity as 
Ranger of Windsor Park. The 
duke mounted on its battlements 
the battery of 4-pdr. guns which 
had been used at Culloden ; these 
guns are still at the fort and until 
Victorian times fired royal salutes. 
Fort Belvedere was converted into 
a country house by George IV. In 
1932 it became the country seat of 
the prince of Wales, who as 
Edward VIII here signed his 
instrument of abdication on Dec. 
11, 1936. 

Fort Capuzzo. This Libyan 
fortress of the Second Great War is 
noticed under Capuzzo. 

Fort- de-France. Town of Mar- 
tinique, French W. Indies, form- 
erly known as Fort Royal. On the 
W. coast, 15 m. S.E. of St. Pierre, it 
is the capital and chief commercial 
centre of the colony. Its commo- 
dious harbour is fortified, and it 
has an arsenal, law and commercial 
colleges, a library, and several 
hospitals. Li the chief square 
there is a statue of the Empress 
Josephine. In Aug., 1891, the town 
was laid in ruins by a cyclone. 
Pop, (1954) 60.648. 

Fort Donelson^ Battle op. 
Federal victory in the American 
Civil War, Fob., 1862. Fort Domd- 
son and Fort Henry, situated 12 m. 
apart on the Kentucky-TennoHsco 
border, were the two most import- 
ant defences of the West, occupied 
by the Confederates in 1861, 
Grant immodiatfdy recognized tlu^ 
necessity of capturing them, atirl 
succeeded in seizing Fort Henry, 
although most of its d(‘fend(‘rH ha<i 
escaped to Fort DonelHon. 

Moving against the latter with a 
combined naval and military force, 
Grant received a serious check, aiul 
on Feb. 15 the ConfethTates made 
an attempt to retreat to Nashville, 
but were stopped by Grant. The 
following day Buckner, in com- 
mand of the fortress, asked for an 
armistice in which to settles U‘rms 
of capitulation. Grant demanded 
unconditional and immediate sur- 
render, to which BuckncT agreed. 
This reply of the Fc<leral gtuxeral 
and the play upon the initials of his 
Christian names, U. B., gave him 
the sobrimu^t of Unconditional 
Burrender Grant. 

Fort Buquesne. Eighteenth 
century stronghold in Pennsyl- 
vania, at the junction of the 
Monongahela and AUoghony rivers. 
During the French and English 
disputes about the sovereignty of 
the land W. of the Alleghenies, 
George Washington i*eoommonde(i 
the spot as a suitable site for a 
fort, and in 1754 the English began 
to construct one. The French 


drove them away and themselves 
completed the work, calling it 
Fort Duquesne, after the French 
governor of that name. Attempts 
by Washington, and in 1755 by 
General Braddock, failed to re- 
cover it; but in 1758 General John 
Miles succeeded. Ho arrived there 
to find that it had been abandoned 
and destroyed. The English then 
b(‘gan to build Fort Pftt, which 
grew into Pittsburgh (q.v,). 

Forte. Italian term used in 
nuisi(;, moaning strong or loud. It 
is sometimes represented by the 
abbreviations /or., or/. Its super- 
lative, meaiiiug very loud, is fort- 
issimo, shortened to // or ///, or 
very rarely ////. A’ee Musical Terms. 

Fort Erie. Town of Ontario, 
Canada, on the opposite side of 
the Niagara river from Buffalo, 
U.S.A. It is 100 m. R, of Toronto 
by C.N.R., O.P.R., and other rlys. 
Abundant water power is used for 
industries, which include steel- 
works and aircratt lactones. Pop. 
(1951) 7,572. 





Sir John Fortescue, 
English judge 

a/O'r Paithornt' 


Fortescue. River of W. Aus- 
tralia. It rises in the Hammersley 
Range, flows in a N.W. course of 
250 m. , and discharges into the 
Indian Ocean in lat. 21® UF S., a 
f(‘W miI(‘H below Cap<‘ Preston. 

Fortescue, Sm John (c. 1394- 
1476). English judge and writer. 
Though belonging to the Devon 

family of that 
name, he was 
horn at Norris, 
Somerset. He 
was educated at 
,>;/l Kxi'tor College, 
Oxford, and be- 
^ came a lawyer 
in London. In 
1442 ho was 
made chief jus- 
tice of the king’s 
bench, and he 
held the post until Henry VI lost his 
throne in 1461, He went abroad 
with Quoen Margarf^t of Anjou in 
1463, and was with her and her 
son Edward for some time, but in 
1471 he was pardoned by Edward 
IV. Fortescue is best known by 
his writings. His treatise on the 
laws of England (De Laudibus 
Ix»gum Angliae) was published 
after his deaMi, and several times 
since. Ho also wrote a book, the 
earliest of its kind, now known as 
The Governance of England. This 
was first published in 1714 as The 
Difference Between an Absolute 
and a Limited Monarchy, and im- 
der its other title, with an intro- 
duction by C. Plummer, in 1885. 

Fortescue, Sir John William 
( 1 859- 1933). British military his- 
torian. Born Dec. 2S, 1869, a 
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Firth o! Forth. Layered map showing the heights o! the surrounding hills 

and depths of the estuary 


yoiinger son of the 3rd Earl Eor- 
tescue, he was educated at Harrow 
and Trinity College, Cambridge. 
He was private secretary to the 
governor of New Zealand, but 
devoted much time to military 
history. In 1899 appeared the first 
volume of his History of the 
British Army ; in all, 13 volumes 
were needed to complete this 
monumental work in 1930. This 
is the most complete history of its 
kind, and particularly valuable for 
the 18th century. Fortescue was 
hbrarian at Windsor Castle, 1905- 
26. He also wrote a History of the 
17th Lancers, 1895, and an animal 
study. The Story of a Red Deer, 
1897. Lecturer on military sub- 
jects at the universities of Oxford, 
Cambridge, and London, he re- 
ceived the K.C.V.O., 1926. He 
died Oct. 22, 1933. 

Fort Garry. A former post of 
the Hudson Bay Co., erected 1835, 
on the site of which Winnipeg 
{q.v.) grew up. In 1873 the city 
was incorporated under the latter 
name. Old Fort Garry Gate, a 
castellated gate at the end of 
Broadway, is all that remains of 
the fort. A mounted unit of the 
Canadian army known as the 
Fort Garry Horse distinguished 
itself at Cambrai, Nov. 20, 1917. 

Fort George, Fortress of In- 
verness-shire, Scotland. It stands 
on Moray Firth, 12 m. N.E, of In- 
verness, and was erected after the 
rebellion of 1745 to accommodate 
2,000 men, and improved in 1784. 
There is ferry communication with 
Fortrose on the opposite shore of 
the Firth. 

Forth. A river of Scotland 
which, flowing into the North Sea, 
forms as its estuary the Firth of 
Forth. The meeting of the hill 
streams Duchray Water and Avon- 
dhu, near Aberfoyle, Perthshire, 
forms the Forth, which flows 
through Perthshire, Stirlingshire, 
and Clackmannanshire, mainly in 
an easterly direction. The total 
length as far as Alloa is about 53 
m. Tidal to a point about 4 m. 
above Stirling, the river is navi- 
gable for 300-ton vessels as far as 
Alloa, for 100 tons to Stirling. Its 
chief tributaries are the rivers 
Teith and Devon and Allan Water. 
In the Carse of Stirling its course 
is extraordinarily sinuous, forming 
the so-called Links of Forth. 

Forth, Firth of. Name given 
to the estuary of the river Forth, 
on the E. coast of Scotland. The 
Firth begins at Alloa, and stretch- 
es to a line drawn S. from Fife 
Ness, being thus about 51 m. long 
and varying in width from one to 
17 m. The chief islands are Inch- 


keith, Inchcolm, Cramond, and the 
Bass Rock. Leith, Granton, 
Grangemouth, Alloa, Burntisland, 
and Methil are the chief harbours 
and fishing ports along both coasts. 
The Firth is spanned at Queensferry 
by the Forth (rly.) Bridge, and a 
swing road bridge at Kincardine- 
on-Forth, opened in 1936. A ferry 
service is maintained at Queens- 
ferry between Granton and 
Burntisland. 

The Firth has great strategic im- 
portance. During the First Great 
War it was a base of the Grand 
Fleet ; defences, forts, protective 
booms, etc., were constructed, and 
in the Firth ofl Inchkeith the Ger- 
man fleet surrendered, Nov., 1918. 
The first German air raid on Great 
Britain during the Second Great 
War occurred in daylight on Oct. 
16, 1939, in this area, ships of the 
Royal Navy being attacked off 
Rosyth. R.A.F. aeroplanes en- 
gaged German aircraft over the 
mainland for the first time in this 
action. See Rosyth. 

Fort Hall . Settlement in Kenya, 
E. Africa. It is situated between 
Nairobi and Mount Kenya, and is 
4,500 ft, above sea level. A branch 
line from the Uganda rly. at 
Nairobi links it with Nanvuki. 

Forth Bridge. Railway bridge 
in Scotland, begun in 1882 and 
opened for traffic in 1890. By its 
construction across the Firth of 
Forth, from S. Queensferry to N. 
Queensferry, a long detour of the 
rly. westward was obviated and di- 
rect connexion between Edinburgh 
and the N. side of the Firth estab- 
lished, while its clear height of 150 
ft. and long spans give headway 
for vessels of any size or type. 

Froni the engineer’s point of 
view, it marked an epoch in the 
history of bridge building. Its 
enormous clear spans of 1,710 ft. 
between supports were rendered 
possible by the use of steel and by 
the cantilever design of the super- 
structure. The bridge, which carries 


two railway tracks, slightly ex- 
ceeds 1|- m. in length. There are 
three main piers from which the 
six cantilever arms rise and pro- 
ject, the ends of which, in the main 
spans, support and are connected 
by long girder spans. The height of 
the cantilevers, over the piers, 
above water level is 361 ft. The 
extremities of the end cantilevers 
rest upon masonry piers whence 
the rly. is carried to the shore on 
approach viaducts comprising a 
number of comparatively small 
steel bridge spans and masonry 
arches. Each main river pier 
consists of four circular masonry 
supports resting upon caissons 70 
ft. in diameter, and sunk to a 
depth of from 70 to 90 ft. below 
water level. 

The structure, designed by John 
Fowler and Benjamin Baker, com- 
prises 51,000 tons of steelwork and 
142,000 cubic yds. of masonry, 
cost nearly £3,000,000, and took 
seven years to construct. On Oct. 
16, 1939, German aircraft at- 
tempted to bomb it in their first 
raid on the U.K. in the Second 
Great War. Nee Bridge illus.p.l422. 

Fortification (Lat. fortificarey 
to make strong). Art or science of 
strengthening a town or other 
position in order to defend it 
against an enemy. The essential 
feature of fortification is some kind 
of wall. Primitive man often pro- 
tected his villages by earth banks 
on top of which he set up palisades 
of strong stakes. Outside the 
bank, the ditch from which the 
earth had been taken added to the 
strength of the position. When 
poasiffie the village was built on a 
hill top, and many such primitive 
hill-forts of great strength are 
known {see Hill -fort). As the art 
of fortification advanced, the 
number of ramparts was increased, 
and entrances were made very 
elaborate (cf. Maiden Castle, 
Dorset). In stony country, the 
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primitive rampart would be of 
stones, gradually becoming more 
regular in construction as building 
developed. The tyiutus gallicus, 
used in Gaul in the time of Caesar, 
was of stones built up around a 
framework of beams. 

The remains of town walls in 
Babylonia and Assyria show their 
mastery of military engineering. 
Projecting towers, giving the de- 
fenders a chance of enfilading 
attackers, were an early improve- 
ment. The long sieges of Tyre and 
Carthage attest the strength of 
their fortifications — against the 
offensive weapons of antiquity. 

Every night the Roman army on 
campaign protected itself by an 
entrenched camp. Roman town 
walls were strong and high, 
well furnished with fortified gate- 
ways and towers. In the early 
days the standard Roman fort had 
an earth rampart with a wood 
revetment, or breastwork, and one 
or more ditches. In time stone 
instead of wood was used for the 
revetment ; later still walls were 
built of concrete and rubble, and 
faced with dressed stone. The 
towers were designed to hold the 
artillery of the day. In the perilous 
times of the late empire walls 
became thicker and towers larger. 

Medieval fortifications followed 
the late Roman pattern. The fort- 
ress of Carcassonne, fortified by 
the Visigoths in the 6th cent, on 
the Roman model and rebuilt in 
the 13th, remains a monument to 
the medieval engineer. Towards 
the close of the 15th cent, the 
increasing fire power of artillery 
rendered Roman and feudal de- 
fences obsolete. High, massive 
walls offered too great a target for 
concentrated fire ; while the be- 
sieged could fire effectively only 
if they sited guns near the walls. 

Vauban’s Developments 

Accordingly bastions were built 
to project from the curtain wall. 
The bastion had two faces and two 
flanks, enabling a cross fire to be 
directed against the massed artil- 
lery of the besiegers, while fire 
from the flanks of the bastion 
raked any frontal infantry assault . 
Ravelins or outworks were added, 
which during the 16th-17Th 
centuries were extended until they 
culminated in the step-by-step 
defefnee system initiated by the 
French engineer Vauban (1633- 
1707). Until Vauban’a day, little 
effort was made to adapt the de- 
fences to the topographical features 
of the site. Vauban retained thick 
masses of masonry to withstand 
heavy artillery fire, but added 
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secondary lines of defence on which 
the garrison, if driven hack, could 
still resist. Vauban thus antici- 
pated the principle of defence in 
depth ultimately exemplified in 
the Hindenburg Line of 1917 and 
the Siegfried Line of 1939. 

Vauban’s theory of fortification 
continued throughout the cam- 
paigns of Marlborough and the 
Napoleonic Wars. Rapid develop- 
ment of artillery in the 19th cen- 
turv brought a great change. The 
rifled gun, with its greater range 
and penetrating power, made it 
necessary' that the enceinte or 
circumvallation should be more 
amply defended. Therefore several 
small fortresses were placed in 
front of the main defences and 
sufficiently close to each other to 
give mutual support against 
attack. 

The Franco-Prussian War, and 
particularly the siege of Paris, 
1871, showed the uselessness of 
stone bastions and ramparts 
against modern artillery. Re- 
inforced concrete and steel became 
the new material, with armoured 
cupolas and turrets for the 
artillery. That properly designed 
fortifications of this type co\ild 
withstand high explosive was 
proved during the attack on Port 
Arthur by the Japanese in 1904. 
Port Arthur’s fortifications in- 
cluded all the latest developments 
in armoured gun positions and 
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successive defence perimeters. De- 
spite the use of 11 -in. siege guns 
and the launching of repeated 
infantry assaults, they withstood 
a five months’ siege, and fell only 
after the forts had been under- 
mined by constant sapping. 

In the First Great War 
By 1914 the gun had regained 
the ascendant, as w^as proved by 
the rapid fall of the Belgian 
fortifications under the fire of the 
German 17-in. siege gun. Li6ge, 
with its 12 armoured fortresses, 
fell in 11 days ; Namur after four 
days’ bombardment ; the Antwerp 
forts in three. Manonville, on the 
French frontier, lasted only two 
days. Yet the obsolete fortifica- 
tions at Verdun sustained tre- 
mendous punishment from artillery 
and were never reduced, though 
it was the trench lines of the 
advanced positions that actually 
stopped the Germans. Later in the 
First Great War both sides relied 
on field fortifications rather than 
fixed fortresses of steel and 
concrete. The former can be 
rapidly built in accordance with 
the latest tactical ideas ; sited 
in positions most suitable at the 
time ; bettor concealed from 
aerial observation ; and provide 
greater opportunity for defence in 
depth. Exceptionally thick strong- 
points, or pill boxes, of reinforced 
concrete, are interspersed with 
minefields, wore entanglements, and 
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Fortification. Schematic diairram of a theoretical modem fortified position, 
giving all-round defence, without allowiug for natural ground features 
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tank traps, while no section of 
the defences offers a large target 
to artillery or bombing aeroplanes. 
These principles were first applied 
on a large scale in the Hindenburg 
Line {q.v.). 

Despite the lessons provided by 
the losses of their walled fortifica- 
tions in 1914, both France and 
Belgium continued to rely upon 
that type for their defence; and 
the Germans adopted similiar 
defences in their attempt to pro- 
tect the Continent from invasion. 
The new Belgian system, the 
Albert Line, was breached by the 
Germans in the first rush of Mav, 
1940, though the enemy’s rapid 
successes were aided bv the 
treachery of the defenders. France 
pinned her faith to the Maginot 
Line (g.v.), which embodied the 
latest theories of static defence 
in line. It is doubtful if the 
Maginot Line could have been 
carried by direct frontal assault ; ^ 
it fell because it was outflanked. 
But it lacked defence in depth, 
and had the Germans carried the 
main svstem the French re- 
sistance must have collapsed as 
there were no rear defence lines 
on which the French army could 
have fallen back. 

German^^’s Siegfried Line (q.v,) 
did afford defence in depth, having 
successive lines of gun positions, 
minefields, and tank traps. Had 
the Germans decided to hold it 
they might have delayed the 
Allied advance in 1945, but they 
were concentrating resistance on 
the Ekine. That the power of 
attack can overcome the strongest 
fortifications sited to the greatest 
disadvantage of the attackers was 
proved by the Allied assault on 
Germany’s Atlantic wall in June, 
1944. The attack was launched 
from the sea, one of the most 
difficult military operations, but 
air and artillery bombardment, 
particularly by the rocket gun, 
reduced all but the strongest posi- 
tions to rubble, and broke the mo- 
rale of the defenders sheltering in 
the depths of their emplacements. 

The fortress system generally 
has become obsolete, and except in 
very favourable circumstances 
even defence in depth can do 
little more than delay an enemy 
well equipped with armour and 
heavy artillery. The invention of 
the flail tank, which clears the 
minefields, and the flame-throwing 
tank, which can burn out concrete 
and armoured positions, again 
gave the ascendancy to the attack. 
Russia halted the German advance 
in 1942 by means of the fortified 
zone — strongly defended islands of 


resistance called hedgehogs (g'.z?.). 
But when the Germans tried to 
stem the Russian advance into the 
Reich by a similar system, armour 
and air power overwhelmed them, 

Fortingall. Village of Perth- 
shire, Scotland. It stands on the 
Lyon, 8 m. W, of Aberfeldy, and 
is a centre for tourists visiting 
Glen Lyon and Loch Tay. It 
has a fortification thought to be 
Roman, possibly prehistoric ; a 
yew tree reputed 3,000 years 
old ; and some regard this village 
as the birthplace of Pontius Pilate. 
Pop. 1,629. 

Port Jameson. Settlement, 
until 1910 h.q. of the administra- 
tion, of N.E. Rhodesia. On the 
Tanganyika plateau in a tobacco 
farming area it is 125 m. W. of 
Lake Nyasa. It has an airfield. 

Fort Johnston. Settlement of 
Nyasaland, Central Africa, 6 m. S. 
of Lake Nyasa. It is a trading post. 

Fort Knos. U.S. gold deposit- 
ory, See Knox, Fort. 

Fort Lamy. Capital ol Chad 
territory, French Equatorial Africa. 
Situated on the Shari just below 
its confluence with the Logone 
and S. of Lake Chad, it is a 
centre of communication, for from 
it radiate roads to the lake, to 
Kano, Abeshr, Fort Archambault, 
Carnot, Yaound4, El Obeid, and 
Khartum. It is the headquarters 
of the heutenant-governor of 
the territory. During the Second 
Great War it was a vital link for 
the Allies in air communication 
between W. and E. Africa and 
Egypt ; its airfield was a refuelling 
station. Fort Lamy was also the 
base from which Fighting French 
forces attacked Italian outposts 
in the Libyan desert and whence 
General Leclerc’s column set out 
to join the British 8th army in 
Tripoli, Jan., 1943. It was attacked 
by Axis aircraft but suffered little 
damage. Pop. (est.) 23,000. 

Fortnightly Review^ The. 
London monthly review first pub- 
lished as a fortnightly. May, 1865, 
imder the editorship of G. H. 
Lewes, and the chairmanship of 
Anthony Trollope. John Morley 
became editor in 1867, and made it 
a monthly. Its contributors have 
included J. S. Mfil, T. H. Huxley, 
Herbert Spencer, Swinburne, 
Barrie, H. A. L. Fisher, Wells, 
Julian Huxley, J. Middleton 
Murry, W. R. Inge, Dorothy L. 
Sayers, and Harold Laski. 

Fort Peck Dam. Dam on the 
Missouri river in N.E. Montana, 
tJ.S.A. Built by the U.S. engineer 
corps, it was begun in Oct., 1933, 
and completed in Oct., 1940. 


This largest earth-fill in the world 
has a total crest length of 4 m. 
and a maximum height of 250 ft. 

It comprises a main section across 
the river valley of 10,578 ft. and 
a large dyke section on the W. 
bank 10,448 ft. long. The average 
width of the base is 3,500 ft., 
and the top, carrying a hard road, 
is 100 ft. wide. The dam con- 
tains 123,000,000 cu. yds. of earth, 

7.000. 000 cu. yds. of gravel, and 

1.000. 000 cu. yds. of rock. Four 
tunnels by-pass water releases 
from the reservoir. A power plant 
at the outlet of one tunnel is 
equipped with thr^e turbo-genera- 
tors having a combined capacity 
of 105,000 kilowatts. The water 
release from the other three 
tunnels maintains a navigational 
level on the Mssouri. 

Fort Portal. Chief centre of 
the Toro district, Uganda. It is a 
missionary station and native town 
about 25 m. N.W. of Mt. Ru- 
wenzori. Pop. 25,000. 

Fortress (0. Fr. forteresse, 
from Lat. fortis, strong). Per- 
manent military strong-point, 
sited, 'garrisoned, and equipped 
to provide a point of resistance in 
case of attack, and to act as a 
rallying point for troops who may 
be compelled to fall back from 
more exposed positions. The ear- 
liest fortress was a palisade en- 
closure, such as is stiU employed 
by primitive peoples in tribal 
warfare. The Saxon fortress was 
an artificial mound enclosing a 
number of huts, in which the local 
population sought refuge in time 
of war. The Romans also used 
mound enclosures or fortified 
camps, but these developed into 
elaborate systems of fortification. 

Most early fortresses were built 
of earth and wood, and it was not 
until the rise of the feudal system 
that stone fortresses were built 
on any great scale. The typical 
feudal fortress consisted of a 
large walled space, protected by a 
moat, and could be entered only 
through a strongly defended gate. 
Later the walls were machicolated, 
and corner towers were added 
to allow of flanking fire along the 
walls. With the development of 
artillery the individual fortress 
became generally obsolete. See 
Fortification. 

Fortress. Official British name 
for the heavy bomber known to the 
U.S.A.A.F. as Flying Fortress (g'.t?. ). 

Fortrose. Royal burgh and sea- 
ort town of Ross and Cromartv, 

. V ' 

cotland. It stands on the Moray 
Firth, 9 m. N.E. of Inverness, on 
a branch railway line. There 
is a small harbour, and the fine 
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scenery, bathing facilities, and 
golf links attract many visitors. 
Fortrose was formerly the seat of 
the bishops of Ross, but the 
episcopal palace and cathedral 
were destroyed by Cromwell, who 
built his fort at Inverness with the 
stones. Pop. (1951) 882. 

Fort Royal. Former name of 
the town of Martinique, French W. 
Indies, now known as Fort-de- 
France [q.v.). 

Fort St. David. Ruined fort of 
Madras, India, in the S. Arcot 
district. It is on the Coromandel 
coast, less than 2 m. F. of Cudda- 
lore New Town. At one time the 
site of Dutch and French settle- 
ments, the fort was bought by the 
English in 1690, together with the 
land within the radius of a “ ran- 
dome shott of a great gun.’* The 
gun was actually fired, the shot 
indicating the extent of the 
boundaries. The name is supposed 
to have been given to the fort by a 
Welsh governor. The fort was 
captured by the French in 1758, 
who demolished the fortifications, 
but after changing hands again 
twice, it was finally restored to 
the English in 1785. 

Fort Sumter. Fort in S. Caro- 
lina, U.S.A. It stands on a shoal 
at the entrance to Charleston 


mythology. They were supposed 
to be at the edge of the earth, and 
were vaguely spoken of as beyond 
the Pillars of Hercules, t.e. the 
Straits of Gibraltar. It has been 
generally accepted that the Canary 
Isles are the Fortunate Isles of the 
ancients. Ben Jonson produced a 
masque entitled The Fortunate 
Isles in 1626. See Elysium. 

Fortimatus. Character of a 
folk-tale found among many 
different races. It first appeared 
in print in a German form in 1509. 
Fortunatus is possessor of an inex- 
haustible purse, a wishing cap, and 
other marvels in different variants 
of the tale. The moral goes to 
show the little value to be put upon 
material treasures. The story was 
dramatised in Germany by Hans 
Sachs, 1553, and in England by 
T. Dekker, 1600. One named For- 
tunatus succoured the Apostle Paul. 

Fortunes of Nigel, The. Fif- 
teenth of the W^averley novels, 
published in May, 1822. In it Sir 
Walter Scott followed his masterly 
portraits of Mary Stuart and Eliza- 
beth Tudor with an equally bril- 
liant character-study of James I, 
and supplied vivid pictures of early 
17th century London, from Alsatia 
to the Court. Nigel Olifaunt, Lord 
Glenvarloch, the young Scottish 
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Fort Sumter. The island fortress at the entranoe to Charleston Harbour, the 
scene of fighting in the American Civfi War 


harbour, 3 m. S.E. of Charleston. 
It was bombarded by the Con- 
federates, April 12, 1861, and 
surrendered the following day, the 
action immediately leading to the 
opening of the Civil War. In April, 
1863, it was violently bombarded 
by the Federal fleet in the first of 
a series of naval and land assaults 
which ruined it by October. 

Fortuna. In Roman mythology 
the goddess of chance or good luck. 
There were several temples in 
Rome erected In her honour, but 
the most famous seats of her 
worship were Antium and Praen- 
este. She is also called Fors 
Fortuna. In art she is represented 
with a rudder as symbol of her 
guidance of things, also with a 
cornucopia as a symbol of the pros- 
perity she brought to mankind. 

Fortunate Isles. Alternative 
name for the Islands of the Blessed, 
or the Elysian Fields, of early Greek 


nobleman who comes south to 
petition the king ; his devoted ser- 
vitor, Richie Moniplies ; the pro- 
fligate Lord Delgarno; the crabbed 
old courtier Sir Mungo Malagrow- 
ther; “ Jingling Geordie” Heriot, 
the wealthy goldsmith ; Margaret 
Ramsay, the modest but coura- 
geous heroine ; and the unhappy 
ship-chandler, John Christie, are 
memorable characters in the work. 
Fortune- telling. Revelation 

by non-rational processes of what is 
to befall a person in the future. As 
one of the principal aims of divina- 
tion it is traceable from its first 
recorded manifestations in ancient 
Babylonia into early China and 
India. Thence it was brought 
across medieval Europe by the 
gipsies, who are recorded by 3?epy8 
as having practised the art at Lam- 
beth under society patronage in 
1688. As a modern superstitious 
survival it is associated with 


palmistry, astrology, crystal-gaz- 
ing, lot-casting by cards or other- 
wise, and subjective processes. 

The alien origin of fortune- 
telling in Britain is confirmed by 
the fact that it is not a common- 
law offence. Its punishment, as a 
form of witchcraft by death, under 
a statute of 1563, w'as reduced by 
the Witchcraft Act, 1735, to im^ 
prisonment for one year and the 
pillory. Under the Vagrancy Act, 
1824, any person wLo undertakes 
to tell fortunes, or uses any subtle 
craft, means, or device, by palmistry 
or otherwise, to deceive and im- 
pose upon any person, is liable to 
imprisonment as a rogue and vaga- 
bond. It was held in one case 
that intention to deceive was a 
necessary part of the crime, so 
that a person who honestly be- 
lieved in his powers of prediction 
could not be convicted, but this 
was later overruled. Spiritualist 
mediums have also been convicted. 
See Divination ; Palmistry. 

Fortune Theatre. A London 
playhouse, in Russell Street, W.C.2. 
It was opened in 1924, and pre- 
sented such notable, plays as 
O’Casey’s The Plough and the 
Stars, Lonsdale’s On Approval, 
and Chekhov’s The Seagull and 
The Three Sisters (Komisarjev- 
sky’s productions). After being 
(in conjunction with Drury Lane) 
the headquarters of Ensa (q.v.)f 
it was reopened in 1946. The 
theatre has a seating capacity of 
493. 

Fort Wayne. City of Indiana, 
U.S.A., the CO, seat of Allen eo. At 
the confluence of the St. Joseph 
and St. Mary rivers, which hero 
merge into the Maumee river, it is 
105 m. N.E. of Indianapolis and is 
served by several rlys. and two 
airports. It contains Concordia 
College and several schools and 
institutions. An important rly. 
and trading centre, in a hardwood 
timber region, it has rly. work- 
shops, flour mills, foundries, and 
chemical, piano, and soap factor- 
ies, as well as making engines, 
machinery, oil tanks and pumps, 
and furniture. On the site of a 
fort built in 1794, Fort Wayne 
received a city charter in 1840. 
Pop. (1950) 133,607. 

Fort William. A police burgh 
and tourist resort of Inverness- 
shire, Scotland. It stands on the 
E. shore of Lower Loch Eil, at the 
foot of Ben Nevis, 65 m. S.W. of 
Inverness, on a branch railway 
line. The town was known 
as Inverloohy when Montrose de- 
feated the Covenanters, Ffb. 2, 
1645. The fort, erected by Monk 
in 1656 and rebuilt by Maokay in 



The ruined Forum, looking north-west towards the Top : a reconstruction of part of the Great Forum in 
Capitol : the three pillars with architrave in the middle imperial times, with a religious procession passing the 
distance were part of the temple of Castor and Pollux, temple of Castor and Pollux. Beyond is the Basilica Juh a 
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«ito of a military 
c*amp established 
3 S 40 . Pop. (lOoO) 

^ £3 

"« / Oi, i I o. 


Port William Scotland. The town, with Ben Nevis in 
the background, viewed horn Loch 13 


triven by the 
tSoots to the 
n«in^ that took 
plnee in Scotland 
in 374o. Charles 
Kdward, the 
Vourii? Preten- 
der, lande(3 and 
led an army into 
Kngland, march- 
ing as far south 

1690, suecessfullv -vvithstood sif^crn ti,. «« Derby, Dee. 0. 

by the Jacobites in 1715 and 1746 • rtnn /l ^ ''dthdrew and were 

it was dismantled in 1860. Fort’ 16 r’C at Cullodcn April 

William is a starting-point for the of* ” "'as I ho IhkI, 

ascent of Ben Nevis ^ It has ahi rt *‘'’* 1 *** ‘ to rt-gain 

minium works and dltnfert^’ “pni';:"!'- TluC 

Pop. (lf).')l) 2,674. ’ Popular name 

FortWiUiam. A port and city Srgrhed /'y, "'J'-’ 

of Ontario, Canada, in ThimdJr California, U.tS.A., 

Bay diat. It stands at the head of follow- 

Superior, on the left side of 

the Kaministiquia river. It k P<>P- <J the state had 

is served by C.P.R. ancf aN R l »C' inimigrants 

It has a street rlv. which eoes'to (or another two years. 

Port Arthur, 3 in. Steamers ply of^rt-yK*^,, ' V'"'' 

from here to the ports on th« i 4 ^' «« the boundary 

Oreat Lakes and the St. Lawrence, from'tlm fak^ f tf" w“’“. 
and there are immense elevators ^ 

to handle grain brought from the 18 ^ <>1 

W. In addition to its ahiZiZ if •'* Jo "•’'“'n'Jeti to the 
for which there is 28 m. of dJen.' ffy,'* ''.V the Ashburton 

water frontage, the eity has floJir l ‘>afm^”'lt’is“' 
mills, iron foundries, and other ’Fo™m '><“h'neeti. 

industries. It was founded in Among the ancient 

1801 as a Hudson Itev trading ? , ,‘“T’ ®"y ”?**" '’P*‘''<' <*'“■'1 f'oi’ 
post. Pop. (19.56)30 464 ^ Py>lie liusmess. More part ii'ularlv 

Fort Wiltshire. Old military Jf.! <®r"* applied to the o[H-n 
and trading station of Cane Prb * “ i'“ irregular oblong 

Vince, Union o ° Komh ^AfriJ ' ]• *h® J’ala*: 

Built in 1820. it lies on the W hTp''"‘^ t-apitoline hills, eallmi 

bank of the Keiskama river a few awi ibiv of^r’^""?- “■<' 

miles from the coast. Theat,,tl*.n «f tho people mot ; here 

has long been abandoned and is Sr ivf t i'"‘l u*'*’®™ 
overgrown with bush. ^ **'® *>''hunal or roiim. 

Adjoining wore the Curia or senate 

house, the » 


large public librarv ;ii x 
tions in page 34S7)J ' 

. ^VV-V ‘""'11 in’ the Homan F,„ 
« a forum ifc. rc 

Forty-Five, and market place ^ 

'■ oumr“? 4PPa ■ (hmum of Ap. 

puiH). Aruuent town of ro4- ^ 

f" *i'"'i .APP'an M'av, probXv 


y™«ai gfu’ng to’ 

alnrllZ^V’T '>y malef 

(tioraie, ,S„/. f. v.). ,s. p„„| 
passeil through the town on to 

I'kanck.sco (1373_ 

• O'). Doge of Veniee. After 
liok ing various 

pnlilie he was elected doge in 1423. 

Ambitious to ex- 
tend Venetian 
power, he took 
Jin active part 
in the politics of 
tin> mainland, 
n t e r i n g a 
Inaguo against' 

^ Visconti of 

Francefoo Foicari, ^^26, 

Doge of Venice t hereby acquir- 

4/Uf Oentiie Bmni ing Bergamo, 

r, . Brescia, and 

t remonn. „ 1441 Volaggio, PesT 
ehiera, ami Loriato were added to 

wl'"‘r I'"" Themis- 

o Jl r brought 

about t he doge sdepositinn. Get. 24 

14 i^/ Ut-ifi ^ 



Fort Worth, A citv of TevnH Adjoining were the Curia or senate 
U.S.A., the CO. seat of Warrant eo* B^Hica Julia and 

On Trinity river, at the confluence nf^T 7" Acmilia. the temples 
of Its Clear and West Forks, it is riL^'*the Sal.^'v-'*' i a'®"* 

30 m. W. of Dallas, has an airoort, Stolt„,ff ‘*’® 

and IS served by several rlva ; t^'*^*)* 

chief rly. centre of the S.W and other^^ 

a port of entry, it is also the centre J . to m t i, “’® 

of the oilfield and cotton growing Fof'm a^‘'' 5“ '“" *ho 

region of West Texas, tL ZZ fc”* A“»'“Vr'"' 
primary grain market in the S tomSAf®w ®wted a 

and a big livestock market and JZf ,t ^ 
meat packing centre. Products fi’hn r? * *®p'P.® J Jorusalhni. 
include flour, ranch and oilflekl out by 

equipment, cotton goiSta »„( 

cement. A bomber® assembly mist rJL® I‘» 

plant WM established here in 1941 mtorunT/m “'?“® 
dunngtheSecond Great War. The emn^nr^il ®®®®*®<^ by the 

oity, incorporated 1873 . is on the Sri™ ®®»n>e«noration of his 

victories. It also contained a 


Mr, 7 ,a„dhcdicd^;:,':"X’^^t- 

r*'*i*'u ' I Foscari, pub- 

to™ '""nded in^he 

hviH of I ranccsco and his son. 

Foscolo, Uuo (1778-1827). Ital- 
iiui poet, romancer, and patriot. 
Born at iCakynthos, ,Tan. 26, 1778, 
of Ventmn and Greek descent, and 
christened Niccolo, ho changed his 
first name to Ug„, His “story, 
tottero di Jacopo Ortis. 1708, re- 
nooU thn melancholy of the 
romantic period, and his best 
knowm poem. I 
Bepolcri, 1807, 
was inspired by 
t h © reverence 
due to the tomb 
and the im- 
mortality of the 
memorieBofthe 



Vgo Fosoolo, 
Icaflan poet 


in the French 
army, but, dis- 

ineliw1« a;,'.’.'? i-roaucts The Forum TrWi«,..' ' i„lT "TT‘' inten- 

eqSmcnt ’cotton “V""’®*'! emperor Tw an surnaS af! '^hen the 

cement ’a 1,“ u and others m size ato«ninn*h ^ r* ,Au«tnaiis took Milan. He died at 

A .bobber assembly moat nJ".if®..“? I‘» Turnbam Green. Oct. 10, 1827, and 

was buried at Chiswick ; his re- 
maing w^er© removed to Florence 
in 1871. Coftfule Life, E. B. 
Vincent, 1953. 




